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Introduction

This contribution provides amendment text for the UL Control Structure in the Advanced Air Interface to be included in Section 15 of the IEEE 802.16m Amendment Working Document ‎[1]. The text was developed by UL Control Drafting group as baseline text from the Draft IEEE 802.16m System Description Document (SDD) ‎[2]. 
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Proposed Amendment Text
The following text is proposed for inclusion in Section 15 of the IEEE 802.16m Amendment Working Document ‎[1]. 
4. Abbreviations and acronyms

[Insert the following abbreviations:]
PFBCH
UL primary fast feedback channel
SFBCH
UL secondary fast feedback channel
FMT
 
UL feedback mini-tile

RFMT
 
Reordered UL feedback mini-tile

HMT

UL HARQ mini-tiles
RHMT
 
Reordered UL HARQ mini-tile
RCP 

ranging cyclic prefix

RP

ranging preamble

[Editor’s note: The following section (15.3.6.3.4) is the proposed text to be included in UL PHY section which is related to UL Control related PHY Structure support] 
[Editor’s note: the following sections are to be inserted in AWD after section 15.3.8.3.3 Tile permutation]
15.3.8.3.4. Resource Allocation and Tile Permutation for Control Channels 
The distributed LRUs in each of uplink frequency partition may be further divided into data, bandwidth request and feedback channels. The feedback channels can be used for both HARQ ACK/NAK and fast feedback. The allocation order of data channels and UL control channels are TBD. 
15.3.8.3.4.1. Bandwidth Request Channels

The number of bandwidth request channels in frequency partition FPi, LBWR,FPi, is indicated by the (TBD)-bit field UL_BWREQ_SIZE in the S-SFH (TBD) in the unit of LRUs.
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Eqn. UL- 1
Bandwidth request channels are not necessarily present in all subframes and the allocation can differ from subframe to next. 

In MZone, the bandwidth request channels are of same size as LRUs, i.e. three 6-by-6 tiles. In LZone with PUSC, the bandwidth request channels consist of three 4-by-6 tiles. The bandwidth request channels use LRUs constructed from the tile permutation specified in Section 15.3.6.3.3.
15.3.8.3.4.2. Feedback Channels
Let UL_FEEDBACK_SIZE distributed LRUs in frequency partition FPi be reserved for feedback channels in the units of LRU. The number of feedback channels in frequency partition FPi, is LFB,FPi, and.
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Eqn. UL- 2
where

Nfb is 3 in MZone and 4 in LZone with PUSC.

The feedback channels are formed by 3 permuted 2-by-6 mini-tiles.  The mini-tile reordering process applied to each distributed LRU is described below and illustrated in Figure UL- 1.
1. The uplink tiles in the distributed LRUs reserved for feedback channels are divided into 2-by-6 feedback mini-tiles (FMTs). The FMTs so obtained are numbered from 0 to 
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2. A mini-tile reordering is applied to the available 2-by-6 FMTs as specified by 


Eqn. UL- 3 and Eqn. UL-4 to obtain the reordered FMTs (RFMTs).

3. Each group of three consecutive RFMTs forms a feedback channel.

The closed form expressions for the FMT reordering function used in step 2 above are as 

Eqn. UL- 3 in MZone and Eqn. UL- 4 in the LZone with PUSC:
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Eqn. UL- 3
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Eqn. UL- 4
Where
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 is the n-th mini-tile of the s-th feedback channel.


n is the mini-tile index in a feedback channel. n can take a value 0, 1 or 2.


s is the feedback channel index.  s can take an integer value in the range 0 to LFB,FPi-1.

15.3.8.3.4.2.1. HARQ Feedback Channels
Each feedback channel constructed according to Section ‎15.3.8.3.4.2 can be used to transmit six HARQ feedback channels. The number of HARQ feedback channels is denoted by LHFB,FPi. AMS automatically transmits its HARQ feedback channel with respect to the corresponding DL transmission.
A HARQ feedback channel is formed by three reordered 2-by-2 HARQ mini-tiles (RHMT). The HMTs reordering process and the construction of HARQ feedback channel are described below and illustrated in Figure UL-1.

1. Each 2x6 RFMT is divided into three consequitivly indexed 2-by-2 HMTs. The HMTs so obtained are numbered from 0 to 
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2. A HMT reordering is applied to the HMTs as specified by Eqn. UL-5 to obtain the reorderd HMTs (RHMTs).
3. Each group of three consecutive RHMTs forms a HARQ feedback channel.
The closed form expression for the HMT reordering function used in step 2 above is as  Eqn. UL- 5.
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 Eqn. UL- 5
where
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is the m-th HMT of the k-th HARQ feedback channel.


m is the HMT index in a HARQ feedback channel. m can take a value 0, 1 or 2.


k is the HARQ feedback channel index. k can take an integer value in the range 0 to LHFB,FPi -1.
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Figure UL- 1, an example of UL resource allocation for UL control channels. The displayed order of data channels and control channels is for illustrative purpose only.
15.3.8.3.4.2.2. Fast Feedback Channels

A fast feedback channel consists of one feedback channel. 
15.3.9. Uplink Control Channel
15.3.9.1. Physical Uplink Control Channel 
15.3.9.1.1. Fast Feedback Control Channel

The DRUs are permuted by UL tile permutation as described in Section 15.3.5.4 to form distributed LRUs for for both data and control resource/channel. A UL feedback mini-tile (FMT) is defined as 2 contiguous subcarriers by 6 OFDM symbols. The UL feedback control channels are formed by applying the UL mini-tile permutation to the LRUs allocated to the control resource. The fast feedback channels are comprised of 3 RFMTs. The details of feedback mini-tile permutation and the subchannelization of Fast feedback are described in section ‎15.3.8.3.4.2.
15.3.9.1.1.1. Primary Fast Feedback Control Channel

The primary fast feedback channel is comprised of 3 RFMTs. The construction process of primary fast feedback channels is described in section ‎15.3.8.3.4.2. 

15.3.9.1.1.2. Secondary Fast Feedback Control Channel

The secondary fast feedback channel has the same physical control channel structure as the primary fast feedback channel. The secondary fast feedback channels are comprised of 3 RFMTs. The construction process of secondary fast feedback is described in section ‎15.3.8.3.4.2. 

15.3.9.1.2. HARQ Feedback Control Channel
Each UL HARQ feedback resource consists of three distributed UL reordered feedback mini-tiles (RFMTs), where the FMT is defined as 2 contiguous subcarriers by 6 OFDM symbols. The procedures for allocation of resources for transmission of UL control information and the formation of control channels for such transmission are described in section ‎15.3.8.3.4.2. A total resource of three distributed 2x6 UL RFMTs supports 6 UL HARQ feedback channels. The 2x6 UL RFMTs are further divided into UL HARQ mini-tiles (HMT). A UL HARQ mini-tile has a structure of 2 subcarriers by 2 OFDM symbols.
15.3.9.1.3. Sounding Channel 

Uplink channel sounding provides the means for the ABS to determine UL channel response for the purpose of UL closed-loop MIMO transmission and UL scheduling. In TDD systems, the ABS can also use the estimated UL channel response to perform DL closed-loop transmission to improve system throughput, coverage and link reliability. In this case ABS can translate the measured UL channel response to an estimated DL channel response when the transmitter and receiver hardware of ABS and AMS are appropriately calibrated.
[Proposed Text: NSN. Following option is proposed in 0253]
Power control for the UL sounding channel is supported to manage the sounding quality.  The transmit power of each AMS for UL sounding channel is controlled separately according to its sounding channel target CINR value.  The ABS shall transmit CQI thresholds and the corresponding required CINR values, which shall be used by the AMS that performs sounding.  Power control operation described in subclause [TBD] applies to sounding signal transmission.

 [End Text: NSN]
15.3.9.1.3.1. Sounding PHY structure

The sounding signal occupies a single OFDMA symbol in the UL sub-frame. The sounding symbol in the UL sub-frame is located in the [last] [first] symbol. Each UL sub-frame can contain only one sounding symbol. [Proposed Text: MediaTek] For the type-1 subframe, the remaining 5 consecutive symbols are formed to be a type-1 short subframe. For the type-2 subframe, the remaining 6 consecutive symbols are formed to be a type-1 subframe. The pilot patterns of the type-1 short and type-1 subframes for data transmission are defined in Section 15.3.8.4. [End Text: MediaTek] Multiple UL subframes in a 5-ms radio frame can be used for sounding. The number of subcarriers for the sounding in a PRU is 18 adjacent subcarriers[, other subcarrier configuration is TBD]. 
[Proposed Text: Intel]
The sounding signal occupies a single OFDMA symbol in the UL sub-frame. The sounding symbol in the UL sub-frame is located in the [last] [first] symbol.  Each UL sub-frame can contain only one sounding symbol. Multiple UL subframes in a 5-ms frame duration can be used for sounding. The number of subcarriers for the sounding in a PRU is 18 adjacent subcarriers[, other subcarrier configuration is TBD]. 
[End Text: Intel]
[Proposed Text: ASB]
The sounding signal occupies a single OFDMA symbol in the UL sub-frame. The sounding symbol in the UL sub-frame is located in the [last] [first] symbol. Each UL sub-frame can contain only one sounding symbol. Multiple UL subframes in a 5-ms frame duration can be used for sounding. The UL subframes containing the sounding symbols shall be configured by sounding configuration indicators, which can be carried in BCH or non-user specific control information in USCCH. The sounding configuration indicators are TBD. The number of subcarriers for the sounding in a PRU is 18 adjacent subcarriers. The sounding resourse unit for sounding allocation is 18 adjacent subcarriers in a PRU. [, other subcarrier configuration is TBD]
[End Text: ASB]
[Proposed Text: Motorola. Following option is proposed in 0238]  
[Note: We support having the sounding symbol located in the first symbol of an UL sub-frame since it appears that this will lower both the average and maximum sounding-to-precoding delay compared to having the sounding symbol on the last symbol of the last UL sub-frame.  

We are ok with having the option to support a sounding symbol in more than one UL sub-frame within a given frame.  

]

To improve the coverage performance of the sounding channel, the sounding channel can alternatively be configured to be distributed over several OFDM symbols within a subframe in a TBD manner.
[End Text: Motorola]
15.3.9.1.4. Ranging Channel 
The UL ranging channel is used for UL synchronization. The UL ranging channel can be further classified into ranging channel for non-synchronized mobile stations and synchronized mobiles stations. The ranging channel for synchronized AMSs is used for periodic ranging. The ranging channel for non-synchronized AMSs is used for initial access and handover. 
15.3.9.1.4.1. Ranging Channel Structure for Non-synchronized AMSs

The ranging channel for non-synchronized AMSs is used for initial network entry and association and for ranging against a target BS during handover.

A physical ranging channel for non-synchronized AMSs consists of the ranging preamble (RP) with length of TRP depending on the ranging subcarrier spacing ∆fRP, and the ranging cyclic prefix (RCP) with length of TRCP in the time domain. 

A ranging channel occupies a localized bandwidth corresponding to the [1 or 2] subbands.
Power control operation described in subclause [TBD] applies to ranging signal transmission.
Figure UL- 2 illustrates the ranging channel structures in the time domain.


[image: image12.emf]time

RPTRCPT

copy samplescopy samples

RPTRCPT


(a) Structure 1

[image: image13.emf]time

copy samples

RPTRCPT


(b) Structure 2


[image: image14.emf]time

RPTRCPT


(c) Structure 3

Figure UL- 2, The ranging channel structures in the time domain.

Table UL- 1 shows [4] ranging channel formats and parameters.
Table UL- 1, Ranging Channel Formats and Parameters.

	Format No.
	Ranging Channel Format
	TRCP
	TRP
	∆fRP

	0
	Structure 1
	
	
	

	1
	Structure 2
	
	
	

	2
	Structure 3
	
	
	

	…
	…
	
	
	


In the ranging channel Format 0, the repeated RCPs and RPs are used as a single time ranging opportunity within a subframe in Figure UL- 2. Format 1 consists of a single RCP and repeated RPs within a subframe. Format 2 consists of a single RCP and RP.
For the ranging opportunity of the non-synchronized AMS, each AMS randomly chooses one of ranging preamble sequences from the available ranging sequence set in a cell defined in TBD Ranging preamble codes. 
[Proposed text : LGE (C802.16m-09/0335r1)]

In Table xxxx, the size of various fields in the time domain is expressed by using the reference time unit Trtu=1/(10937.5×2048) seconds.
Table xxxx Ranging Channel Formats and Parameters
	Format No.
	Ranging Channel Format
	TRCP
	TRP
	∆fRP

	0
	RCP+RP+RCP+RP
	Tg+k×Trtu (a)
	5120×Trtu
	4.375 kHz

	1
	RCP+RP
	
	
	

	2
	RCP+RP+RP
	Tg
	2×5120×Trtu (b)
	

	3
	RCP+RP
	Tg+14944×Trtu
	16384×Trtu
	1.3671875 kHz


(a): The RCP for Formats 0 and 1 depends on OFDMA parameters and subframe types as follows:
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where Nsym is the number of OFDMA symbols in a subframe as defined in Section 15.3.6.1 Physical and logical resource unit, Ts and Tg are defined in Section 15.3.2.4 Derived parameters.
(b): The length of RP for Format 2 denotes the total length of repeated ranging preamble.
In the ranging channel Format 0, the repeated RCPs and RPs are used as a single time ranging opportunity within a subframe in Figure UL- 2. Format 12 consists of a single RCP and repeated RPs within a subframe. Format 21 consists of a single RCP and RP which is a part of the Format 0. When Format 1 is used, there are two time opportunities within a subframe.

For the ranging opportunity of the non-synchronized AMS, each AMS randomly chooses one of ranging preamble sequences from the available ranging sequence set in a cell defined in Subclause 15.3.9.2.4.1.1 Ranging preamble codes. When the ranging channel Format 1 is used, a AMS additionally chooses one of a couple of time opportunities within a subframe. When the ranging channel format is configured as Format 0, 2, 3, or Format 1 with the first time-opportunity in the time domain, the transmission start time of the ranging channel is aligned with the UL subframe start time at the AMS. For the Format 1 in the second time-opportunity, the transmission of the ranging channel starts at TRCP+TRP after the transmission time of the corresponding UL subframe.
[End text : LGE (C802.16m-09/0335r1)]
[Proposed text : NSN ( C802.16m-09/0253r1)]

Table xxxx Ranging Channel Formats and Parameters
	Format No.
	Ranging Channel Format
	TRCP
	TRP
	∆fRP
	Ranging Opportunity Duration

	0
	Structure c
	Tg + 0.5 Ts
	Tb + Ts
	∆f
	3 OFDMA symbols

	1
	Structure c
	Tg + 0.5 Ts
	Tb + 4Ts
	∆f
	6 OFDMA symbols

	2
	
	
	
	
	

	3
	
	
	
	
	


[End text : NSN (C802.16m-09/0253r1)]
[Proposed text : Samsung]
In Table xxxx, the size of various fields in the time domain is expressed by using the useful symbol time (Tb), the number of used preamble symbol (Nups) and the number of used frame for preamble (Nfrm).
Table xxxx Ranging Channel Formats and Parameters
	Format No.
	Ranging Channel Format
	TRCP
	TRP

	0
	RCP+RP+RCP+RP
	Tg+k×Tb (a)
	Nups×Tb

	1
	RCP+RP
	
	

	2
	RCP+RP+RP
	Tg
	2×Nups×Tb (b)

	3
	RCP+RP+RP
	Nsym·Ts -2×Nups×Tb
	2×Nups×Tb (b)

	4
	RCP+RP
	Tg+7.3×Tb
	Nfrm×Nups×Tb


(a): The RCP for Formats 0 and 1 depends on OFDMA parameters and subframe types as follows:
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where Nsym is the number of OFDMA symbols in a subframe as defined in Section 15.3.6.1 Physical and logical resource unit, Ts and Tg are defined in Section 15.3.2.4 Derived parameters.
(b): The length of RP for Format 2, 3 denotes the total length of repeated ranging preamble.
[End text : Samsung]
15.3.9.1.4.2. Ranging Channel for Synchronized AMSs

The ranging channel for synchronized AMSs is used for periodic ranging. The transmission of ranging channel for synchronized AMSs shall be sent only by the AMSs that have already synchronized to the system.
Power control operation described in subclause [TBD] applies to ranging signal transmission.
15.3.9.1.5. Bandwidth request Channel
In the LZone with PUSC, a BW REQ tile is defined as 4 contiguous subcarriers by 6 OFDM symbols. The number of BW REQ tiles per BW REQ channel is 3 and each BW REQ tile carries one preamble. 
In the MZone, a BW REQ tile is defined as 6 contiguous subcarriers by 6 OFDM symbols. Each BW REQ channel consists of 3 distributed BW REQ tiles. Each BW REQ tile carries a BW REQ access sequence and the BW REQ message. 
[Proposed Text: NSN. Following option is proposed in 0253]
[Option by NSN: Each BW REQ tile may carry a preamble only
.]
[In the MZone, each BW REQ resource consists of 3 distributed UL permuted tiles, where a tile is defined as 6 contiguous subcarriers by 6 OFDM symbols.
The ABS may configure a BW REQ resource to carry preamble and quick access message, in which situation there is one BR REQ channel per resource. The ABS may also configure a BR REQ resource to carry preamble, in which case there are [3] BW REQ channels per resource, a BW REQ channel having three 2x6 minitiles. A contention-based random procedure is used by an AMS to access the channel.]
[End Text: NSN]
15.3.9.2. Uplink Control Channels Physical Resource Mapping

15.3.9.2.1. Fast Feedback Control Channel

There are two types of UL fast feedback control channels: primary fast feedback channel (PFBCH) and secondary fast feedback channels (SFBCH).  

15.3.9.2.1.1. Primary Fast Feedback Control Channel

The primary fast feedback channels are comprised of 3 distributed FMTs. Figure UL-3 illustrates the mapping of the PFBCH.
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Figure UL- 3, PFBCH comprised of three distributed 2x6 FMTs.
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Figure UL- 4, Mapping of information in the PFBCH.
The process of composing the PFBCH is illustrated in Figure UL- 4. The l PFBCH payload bits are used to generate PFBCH sequence according to Table UL- 2. The resulting bit sequence is modulated [, repeated] and mapped to uplink PFBCH symbol s[k]. The mapping of primary fast feedback channel symbol s[k] to the FMTs FMTs is given by Eqn. UL- 6. This set of sequence can carrier up to 6 information bits. 
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[Proposed Text: LGE]

[image: image20.wmf],

11

0

,

2

,

1

,

0

],

]

[

[

,

£

£

=

=

j

i

for

j

K

s

C

i

j

i

 

Eqn. XX2 
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[Proposed text : Samsung]
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Table UL- 2, Sequences for PFBCH.

	Index
	Sequence
	Index
	Sequence

	0
	
	32
	

	1
	
	33
	

	2
	
	34
	

	…
	…
	…
	…

	30
	
	62
	

	31
	
	63
	


 [Proposed Text: ITRI] 
Tabel UL- 1, Sequences for PFHCH

	Index
	Sequence
	Index
	Sequence

	0
	0 0 0 0 0 0 1 1 1 1 1 0
	32
	0 1 0 0 0 0 0 1 0 1 0 0

	1
	0 0 0 0 0 1 0 0 0 1 0 0
	33
	0 1 0 0 0 0 1 0 1 1 1 1

	2
	0 0 0 0 0 1 1 0 1 0 0 0
	34
	0 1 0 0 0 1 0 1 1 0 1 1

	3
	0 0 0 0 1 0 0 1 1 0 0 0
	35
	0 1 0 0 0 1 1 1 0 0 1 0

	4
	0 0 0 0 1 1 0 0 0 0 0 1
	36
	0 1 0 0 1 0 0 1 0 0 1 1

	5
	0 0 0 0 1 1 0 1 0 1 1 0
	37
	0 1 0 0 1 0 1 1 1 1 0 1

	6
	0 0 0 1 0 0 0 1 0 0 0 1
	38
	0 1 0 0 1 1 0 0 1 1 1 0

	7
	0 0 0 1 0 0 1 0 1 0 1 0
	39
	0 1 0 0 1 1 1 0 1 0 1 1

	8
	0 0 0 1 1 0 0 0 0 0 1 0
	40
	0 1 0 1 0 0 0 0 1 0 0 0

	9
	0 0 0 1 1 0 0 1 1 1 1 1
	41
	0 1 0 1 0 0 1 1 0 1 1 1

	10
	0 0 0 1 1 0 1 1 0 1 0 0
	42
	0 1 0 1 0 1 0 0 0 1 1 0

	11
	0 0 0 1 1 1 0 0 1 0 0 0
	43
	0 1 0 1 0 1 1 0 0 0 0 1

	12
	0 0 0 1 1 1 1 0 0 0 1 1
	44
	0 1 0 1 0 1 1 1 1 1 0 0

	13
	0 0 0 1 1 1 1 0 1 1 0 1
	45
	0 1 0 1 1 0 0 0 0 1 0 1

	14
	0 0 0 1 1 1 1 1 1 0 1 0
	46
	0 1 0 1 1 1 1 1 1 0 0 1

	15
	0 0 1 0 0 0 1 0 1 1 0 1
	47
	0 1 1 0 0 0 0 0 1 0 1 0

	16
	0 0 1 0 0 1 0 1 1 0 0 1
	48
	0 1 1 0 0 0 1 0 0 0 1 1

	17
	0 0 1 0 0 1 1 0 0 1 1 0
	49
	0 1 1 0 0 1 0 1 0 0 0 0

	18
	0 0 1 0 0 1 1 1 0 0 1 1
	50
	0 1 1 0 1 0 0 0 0 1 0 0

	19
	0 0 1 0 1 0 0 1 0 1 0 1
	51
	0 1 1 0 1 0 0 0 1 0 0 1

	20
	0 0 1 0 1 0 1 0 1 0 1 0
	52
	0 1 1 0 1 0 1 1 0 0 0 0

	21
	0 0 1 0 1 1 0 0 1 1 1 1
	53
	0 1 1 0 1 1 1 0 0 1 0 1

	22
	0 0 1 0 1 1 1 1 1 1 0 0
	54
	0 1 1 0 1 1 1 1 0 1 1 0

	23
	0 0 1 1 0 0 0 0 1 1 1 1
	55
	0 1 1 1 0 0 1 0 0 1 0 0

	24
	0 0 1 1 0 0 0 1 0 0 1 0
	56
	0 1 1 1 0 1 0 0 1 1 0 1

	25
	0 0 1 1 0 0 1 1 1 0 0 0
	57
	0 1 1 1 0 1 0 1 0 0 1 1

	26
	0 0 1 1 0 1 0 0 0 0 0 1
	58
	0 1 1 1 1 0 0 1 1 0 1 0

	27
	0 0 1 1 0 1 0 1 1 1 0 0
	59
	0 1 1 1 1 0 1 0 1 1 1 0

	28
	0 0 1 1 0 1 1 1 1 1 1 1
	60
	0 1 1 1 1 1 0 1 0 1 0 0

	29
	0 0 1 1 1 0 1 0 0 0 0 1
	61
	0 1 1 1 1 1 0 1 1 1 1 1

	30
	0 0 1 1 1 0 1 1 0 1 1 1
	62
	0 1 1 1 1 1 1 0 0 0 1 0

	31
	0 0 1 1 1 1 0 0 0 1 1 0
	63
	0 0 0 0 0 0 0 0 0 1 1 1


[End Text: ITRI]

[Proposed text: Intel]
Each PFBCH carries 4 to 6 information bits and the symbol generation procedure is shown in Figure UL- 5. Information bits 
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is tile index) using the selected semi-orthogonal sequences (as described in below) and then modulated to 12 symbols 
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using BPSK. When 
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Three different code sequences will be chosen for same message then mapped to 3 FMTs in PFBCH. 
Let i be the FMT index within each PFBCH channel (
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denote the code sequence index for j-th message at i-th FMT within each FBCH, 
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The code sequence index of each tile i can be represented as following:
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 to the FMTs is given by Eqn. UL- 6. And these modulated symbol sequences 
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are mapped to the subcarriers of corresponding FMT according to Figure UL- 6.
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 Eqn. XX3 
Table 1 Semi-orthogonal sequences of length 12 used for the PFBCH
	n
	v0,n
	v1,n
	v2,n
	v3,n
	v4,n
	v5,n
	v6,n 
	v7,n 
	v8,n 
	v9,n 
	v10,n
	v11,n

	0
	1
	-1
	1
	1
	-1
	1
	-1
	-1
	1
	1
	-1
	-1

	1
	1
	-1
	-1
	-1
	1
	1
	-1
	-1
	1
	-1
	1
	1

	2
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	3
	1
	1
	1
	1
	1
	-1
	1
	-1
	1
	-1
	1
	-1

	4
	1
	-1
	1
	-1
	1
	1
	1
	1
	-1
	1
	-1
	1

	5
	1
	-1
	1
	-1
	1
	-1
	1
	-1
	-1
	-1
	-1
	-1

	6
	1
	-1
	1
	1
	-1
	-1
	-1
	1
	1
	-1
	-1
	1

	7
	1
	1
	1
	-1
	-1
	1
	-1
	-1
	-1
	1
	1
	-1

	8
	1
	1
	1
	-1
	-1
	-1
	-1
	1
	-1
	-1
	1
	1

	9
	1
	-1
	-1
	-1
	1
	-1
	-1
	1
	1
	1
	1
	-1

	10
	1
	1
	-1
	1
	1
	1
	-1
	-1
	-1
	-1
	-1
	1

	11
	1
	1
	-1
	1
	1
	-1
	-1
	1
	-1
	1
	-1
	-1

	12
	1
	1
	-1
	-1
	-1
	1
	1
	1
	1
	-1
	-1
	-1

	13
	1
	1
	-1
	-1
	-1
	-1
	1
	-1
	1
	1
	-1
	1

	14
	1
	-1
	-1
	1
	-1
	1
	1
	1
	-1
	-1
	1
	-1

	15
	1
	-1
	-1
	1
	-1
	-1
	1
	-1
	-1
	1
	1
	1

	16
	1
	1
	1
	-1
	-1
	1
	-1
	-1
	1
	-1
	-1
	1

	17
	1
	1
	1
	-1
	-1
	-1
	-1
	1
	1
	1
	-1
	-1

	18
	1
	-1
	1
	1
	-1
	1
	-1
	-1
	-1
	-1
	1
	1

	19
	1
	-1
	1
	1
	-1
	-1
	-1
	1
	-1
	1
	1
	-1

	20
	1
	-1
	1
	-1
	1
	1
	1
	1
	1
	-1
	1
	-1

	21
	1
	-1
	1
	-1
	1
	-1
	1
	-1
	1
	1
	1
	1

	22
	1
	1
	1
	1
	1
	1
	1
	1
	-1
	-1
	-1
	-1

	23
	1
	1
	1
	1
	1
	-1
	1
	-1
	-1
	1
	-1
	1

	24
	1
	1
	-1
	1
	1
	1
	-1
	-1
	1
	1
	1
	-1

	25
	1
	1
	-1
	1
	1
	-1
	-1
	1
	1
	-1
	1
	1

	26
	1
	-1
	-1
	1
	-1
	1
	1
	1
	1
	1
	-1
	1

	27
	1
	1
	-1
	-1
	-1
	1
	1
	1
	-1
	1
	1
	1

	28
	1
	-1
	-1
	-1
	1
	1
	-1
	-1
	-1
	1
	-1
	-1

	29
	1
	-1
	-1
	-1
	1
	-1
	-1
	1
	-1
	-1
	-1
	1

	30
	1
	-1
	-1
	1
	-1
	-1
	1
	-1
	1
	-1
	-1
	-1

	31
	1
	1
	-1
	-1
	-1
	-1
	1
	-1
	-1
	-1
	1
	-1

	32
	1
	-1
	-1
	1
	1
	1
	-1
	1
	1
	-1
	-1
	-1

	33
	1
	-1
	-1
	1
	1
	-1
	-1
	-1
	1
	1
	-1
	1

	34
	1
	1
	-1
	-1
	1
	1
	-1
	1
	-1
	-1
	1
	-1

	35
	1
	1
	-1
	-1
	1
	-1
	-1
	-1
	-1
	1
	1
	1

	36
	1
	-1
	-1
	-1
	-1
	1
	1
	-1
	1
	1
	1
	-1

	37
	1
	-1
	-1
	-1
	-1
	-1
	1
	1
	1
	-1
	1
	1

	38
	1
	1
	-1
	1
	-1
	1
	1
	-1
	-1
	1
	-1
	-1

	39
	1
	1
	-1
	1
	-1
	-1
	1
	1
	-1
	-1
	-1
	1

	40
	1
	1
	1
	-1
	1
	1
	1
	-1
	1
	1
	-1
	-1

	41
	1
	1
	1
	-1
	1
	-1
	1
	1
	1
	-1
	-1
	1

	42
	1
	-1
	1
	1
	1
	1
	1
	-1
	1
	-1
	-1
	1

	43
	1
	-1
	1
	1
	1
	-1
	1
	1
	1
	1
	-1
	-1

	44
	1
	1
	1
	-1
	1
	1
	1
	-1
	-1
	-1
	1
	1

	45
	1
	1
	1
	-1
	1
	-1
	1
	1
	-1
	1
	1
	-1

	46
	1
	-1
	1
	1
	1
	1
	1
	-1
	-1
	1
	1
	-1

	47
	1
	-1
	1
	1
	1
	-1
	1
	1
	-1
	-1
	1
	1

	48
	1
	1
	1
	1
	-1
	1
	-1
	1
	1
	-1
	1
	-1

	49
	1
	1
	1
	1
	-1
	-1
	-1
	-1
	1
	1
	1
	1

	50
	1
	-1
	1
	-1
	-1
	1
	-1
	1
	1
	1
	1
	1

	51
	1
	1
	1
	1
	-1
	1
	-1
	1
	-1
	1
	-1
	1

	52
	1
	1
	-1
	-1
	1
	1
	-1
	1
	1
	1
	-1
	1

	53
	1
	-1
	-1
	1
	1
	1
	-1
	1
	-1
	1
	1
	1

	54
	1
	1
	-1
	1
	-1
	1
	1
	-1
	1
	-1
	1
	1

	55
	1
	1
	-1
	1
	-1
	-1
	1
	1
	1
	1
	1
	-1

	56
	1
	-1
	1
	-1
	-1
	-1
	-1
	-1
	1
	-1
	1
	-1

	57
	1
	1
	1
	1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1

	58
	1
	-1
	1
	-1
	-1
	1
	-1
	1
	-1
	-1
	-1
	-1

	59
	1
	-1
	1
	-1
	-1
	-1
	-1
	-1
	-1
	1
	-1
	1

	60
	1
	1
	-1
	-1
	1
	-1
	-1
	-1
	1
	-1
	-1
	-1

	61
	1
	-1
	-1
	1
	1
	-1
	-1
	-1
	-1
	-1
	1
	-1

	62
	1
	-1
	-1
	-1
	-1
	1
	1
	-1
	-1
	-1
	-1
	1

	63
	1
	-1
	-1
	-1
	-1
	-1
	1
	1
	-1
	1
	-1
	-1


[End Text:Intel]
[Proposed Text: Motorola. Following option is proposed in 0239]

If there are multiple contiguous UL subframes within one frame, the FMTs are allocated in time dimension first in order to improve the coverage of fast feedback channel and to reduce the MS transmit power. 

Further, subframe based frequency hopping of the tiles can be applied to improve the frequency diversity.
[End Text: Motorola]
[Proposed Text: Nortel]
	Index
	Sequence
	Index
	Sequence

	0
	111111111111
	32
	111110101001

	1
	101010101010
	33
	101011111100

	2
	110011001100
	34
	110010011010

	3
	100110011001
	35
	100111001111

	4
	111100001111
	36
	111101011001

	5
	101001011010
	37
	101000001100

	6
	110000111100
	38
	110001101010

	7
	100101101001
	39
	100100111111

	8
	111111110000
	40
	111110100110

	9
	101010100101
	41
	101011110011

	10
	110011000011
	42
	110010010101

	11
	100110010110
	43
	100111000000

	12
	111100000000
	44
	111101010110

	13
	101001010101
	45
	101000000011

	14
	110000110011
	46
	110001100101

	15
	100101100110
	47
	100100110000

	16
	111111001010
	48
	111110011100

	17
	101010011111
	49
	101011001001

	18
	110011111001
	50
	110010101111

	19
	100110101100
	51
	100111111010

	20
	111100111010
	52
	111101101100

	21
	101001101111
	53
	101000111001

	22
	110000001001
	54
	110001011111

	23
	100101011100
	55
	100100001010

	24
	111111000101
	56
	111110010011

	25
	101010010000
	57
	101011000110

	26
	110011110110
	58
	110010100000

	27
	100110100011
	59
	100111110101

	28
	111100110101
	60
	111101100011

	29
	101001100000
	61
	101000110110

	30
	110000000110
	62
	110001010000

	31
	100101010011
	63
	100100000101


[End Text: Nortel]

[Proposed Text: LGE]
Tabel UL- 2, Sequences for PFBCH
	Index
	Sequence
	Index
	Sequence

	0
	0,0,0,0,1,0,0,1,1,1,0,1
	32
	0,0,0,0,0,1,1,1,0,0,0,0

	1
	1,0,0,1,1,0,1,1,0,0,1,1
	33
	1,0,0,1,0,1,0,1,1,1,1,0

	2
	0,1,1,1,1,1,0,1,1,0,1,1
	34
	0,1,0,0,1,1,0,0,1,0,1,1

	3
	1,1,1,0,1,1,1,1,0,1,0,1
	35
	1,1,0,1,1,1,1,0,0,1,0,1

	4
	0,0,1,0,1,1,1,0,1,0,0,1
	36
	0,0,1,0,0,0,0,0,0,1,0,0

	5
	1,0,1,1,1,1,0,0,0,1,1,1
	37
	1,0,1,1,0,0,1,0,1,0,1,0

	6
	0,1,0,1,1,0,1,0,1,1,1,1
	38
	0,1,1,0,1,0,1,1,1,1,1,1

	7
	1,1,0,0,1,0,0,0,0,0,0,1
	39
	1,1,1,1,1,0,0,1,0,0,0,1

	8
	0,1,0,1,1,1,1,1,0,1,0,0
	40
	0,0,0,1,1,1,1,1,1,0,0,1

	9
	1,1,0,0,1,1,0,1,1,0,1,0
	41
	1,0,0,0,1,1,0,1,0,1,1,1

	10
	0,1,1,1,1,0,0,0,0,0,0,0
	42
	0,1,0,1,0,1,0,0,0,0,1,0

	11
	1,1,1,0,1,0,1,0,1,1,1,0
	43
	1,1,0,0,0,1,1,0,1,1,0,0

	12
	0,0,0,0,1,1,0,0,0,1,1,0
	44
	0,0,1,1,1,0,0,0,1,1,0,1

	13
	1,0,0,1,1,1,1,0,1,0,0,0
	45
	1,0,1,0,1,0,1,0,0,0,1,1

	14
	0,0,1,0,1,0,1,1,0,0,1,0
	46
	0,1,1,1,0,0,1,1,0,1,1,0

	15
	1,0,1,1,1,0,0,1,1,1,0,0
	47
	1,1,1,0,0,0,0,1,1,0,0,0

	16
	0,1,0,0,0,0,1,0,0,1,1,0
	48
	0,0,0,1,1,0,1,0,0,0,1,0

	17
	1,1,0,1,0,0,0,0,1,0,0,0
	49
	1,0,0,0,1,0,0,0,1,1,0,0

	18
	0,1,1,0,0,1,0,1,0,0,1,0
	50
	0,1,0,1,0,0,0,1,1,0,0,1

	19
	1,1,1,1,0,1,1,1,1,1,0,0
	51
	1,1,0,0,0,0,1,1,0,1,1,1

	20
	0,0,0,1,0,0,0,1,0,1,0,0
	52
	0,0,1,1,1,1,0,1,0,1,1,0

	21
	1,0,0,0,0,0,1,1,1,0,1,0
	53
	1,0,1,0,1,1,1,1,1,0,0,0

	22
	0,0,1,1,0,1,1,0,0,0,0,0
	54
	0,1,1,1,0,1,1,0,1,1,0,1

	23
	1,0,1,0,0,1,0,0,1,1,1,0
	55
	1,1,1,0,0,1,0,0,0,0,1,1

	24
	0,0,0,1,0,1,0,0,1,1,1,1
	56
	0,0,0,0,0,0,1,0,1,0,1,1

	25
	1,0,0,0,0,1,1,0,0,0,0,1
	57
	1,0,0,1,0,0,0,0,0,1,0,1

	26
	0,0,1,1,0,0,1,1,1,0,1,1
	58
	0,1,0,0,1,0,0,1,0,0,0,0

	27
	1,0,1,0,0,0,0,1,0,1,0,1
	59
	1,1,0,1,1,0,1,1,1,1,1,0

	28
	0,1,0,0,0,1,1,1,1,1,0,1
	60
	0,0,1,0,0,1,0,1,1,1,1,1

	29
	1,1,0,1,0,1,0,1,0,0,1,1
	61
	1,0,1,1,0,1,1,1,0,0,0,1

	30
	0,1,1,0,0,0,0,0,1,0,0,1
	62
	0,1,1,0,1,1,1,0,0,1,0,0

	31
	1,1,1,1,0,0,1,0,0,1,1,1
	63
	1,1,1,1,1,1,0,0,1,0,1,0


[End Text: LGE]
[Proposed text : Samsung]
Tabel UL- 3, Sequences for PFHCH
	Index
	Sequence
	Index
	Sequence

	0
	111111111111
	32
	101011111001

	1
	111100001111
	33
	101000001001

	2
	111111110000
	34
	101011110110

	3
	111100000000
	35
	101000000110

	4
	111111001001
	36
	110011111010

	5
	111100111001
	37
	110000001010

	6
	111111000110
	38
	110011110101

	7
	111100110110
	39
	110000000101

	8
	111110011010
	40
	110010101001

	9
	111101101010
	41
	110001011001

	10
	111110010101
	42
	110010100110

	11
	111101100101
	43
	110001010110

	12
	111110101100
	44
	100111001010

	13
	111101011100
	45
	100100111010

	14
	111110100011
	46
	100111000101

	15
	111101010011
	47
	100100110101

	16
	110010011111
	48
	101010011100

	17
	110001101111
	49
	101001101100

	18
	110010010000
	50
	101010010011

	19
	110001100000
	51
	101001100011

	20
	100110101111
	52
	110011001100

	21
	100101011111
	53
	110000111100

	22
	100110100000
	54
	110011000011

	23
	100101010000
	55
	110000110011

	24
	101011001111
	56
	100110011001

	25
	101000111111
	57
	100101101001

	26
	101011000000
	58
	100110010110

	27
	101000110000
	59
	100101100110

	28
	100111111100
	60
	101010101010

	29
	100100001100
	61
	101001011010

	30
	100111110011
	62
	101010100101

	31
	100100000011
	63
	101001010101


[End text : Samsung]
15.3.9.2.1.2. Secondary Fast Feedback Control Channel

The SFBCH is comprised of 3 distributed FMTs with [2] [4] pilots allocated in each FMT. Pilot sequence is TBD.
[Proposed Text: Intel. Following option is proposed in 0198]
The FMT used for the SFBCH shall consist of a time-frequency block of 2 subcarriers by 6 OFDM symbols and has 2 pilots in fixed locations as shown in Figure 1.

The pilot sequence 
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Figure 1 FMT structure for the SFBCH
[End Text: Intel]
The SFBCH symbol generation procedure is shown in Figure UL- 7. First, the SFBCH payload information bits 
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using the linear block codes described in Section ‎15.3.9.2.1.2.1.
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. Part A is encoded to 
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using linear block code 
[image: image60.wmf])

2

,

2

(

ú

û

ú

ê

ë

ê

l

N

 and Part B is encoded to 
[image: image61.wmf]2

N

bits 
[image: image62.wmf]1

2

2

1

2

2

-

+

+

N

N

N

N

b

b

b

b

L

 using a linear block code
[image: image63.wmf])

2

,

2

(

ú

û

ú

ê

ë

ê

-

l

l

N

. The coded sequence 
[image: image64.wmf]N

b

b

b

b

L

2

1

0

is then modulated to 
[image: image65.wmf]2

N

symbols 
[image: image66.wmf]1

2

2

1

0

-

N

c

c

c

c

L

using QPSK. The value of N is TBD.  The modulated symbols 
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 and then mapped to the data subcarriers of the SFBCH FMTs as shown in Figure UL- 8.
[Proposed Text: LGE]
Here, 
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[End Text: LGE]
[Proposed text : Samsung
]
The value of N is 60. The modulated symbols 
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(TBD) are combined to form sequence 
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[image: image75.wmf]ë

û

35

0

,

0

)

7

,

mod(

for 

0

)

7

,

mod(

for 

1

7

/

7

/

£

£

î

í

ì

¹

¢

=

=

-

-

i

i

c

i

p

d

i

i

i

i

 


Eqn. UL- xx
where symbols 
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, in order to be allocated to data subcarriers by frequency-first order. Then, sequence 
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 are mapped to the data subcarriers of the SFBCH FMTs as shown in Figure UL-6.
[End text : Samsung]
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Figure UL- 7, Mapping of information in the SFBCH.
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Figure UL- 8, SFBCH comprising of three distributed 2x6 FMTs.
[Editor’s note: I cannot generate correct secrionreference here due to unknown reason, need to fix it later.]
[Proposed Text: Motorola]

[Editor’s note: following option is proposed in 0239]
The secondary fast feedback channel can also be allocated in a non-periodic manner based on traffic, channel conditions etc, by a BS using DL-USCCH. For Event driven feedback information, they can be transmitted through UL inband control channel following the allocation message from the BS.
[Editor’s note: following option is proposed in 0243]
To facilitate analog-feedback-based precoding, the UL secondary fast feedback control channel can be configured to carry unquantized CSI-related information (e.g., an unquantized encoding of the DL spatial covariance matrix or an unquantized encoding of the eigenvectors of the DL spatial covariance matrix). The unquanitized CSI-related information can be specific to a particular specified portion of the band (narrowband feedback) or specific to the entire bandwidth (wideband feedback).
[Editor’s note: following option is proposed in 0239]
If there are multiple contiguous UL subframes within one frame, the FMTs are allocated in time dimension first in order to improve the coverage of fast feedback channel and to reduce the MS transmit power as shown in Error! Reference source not found..  Further, subframe based frequency hopping of the tiles can be applied to improve the frequency diversity.
[End Text: Motorola]

15.3.9.2.1.2.1. Channel coding for Secondary Fast Feedback Control Channel

The k (
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Table UL- 3, Basis sequences.
	i
	vi,0
	vi,1
	vi,2
	vi,3
	vi,4
	vi,5
	vi,6
	vi,7
	vi,8
	vi,9
	vi,10
	vi,11

	0
	
	
	
	
	
	
	
	
	
	
	
	

	1
	
	
	
	
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	
	
	
	
	

	…
	
	
	
	
	
	
	
	
	
	
	
	

	N-1
	
	
	
	
	
	
	
	
	
	
	
	


[Proposed Text: Intel. Following option is proposed in 0198]
Table 2 Basis sequences for (N,K) code
	i
	vi,0
	vi,1
	vi,2
	vi,3
	vi,4
	vi,5
	vi,6
	vi,7
	vi,8
	vi,9
	vi,10
	vi,11

	0
	1
	1
	1
	0
	0
	0
	1
	0
	1
	0
	1
	0

	1
	0
	0
	0
	1
	0
	0
	1
	0
	1
	1
	1
	1

	2
	1
	0
	1
	0
	1
	0
	0
	1
	0
	0
	1
	1

	3
	0
	1
	1
	1
	0
	1
	0
	1
	0
	0
	0
	0

	4
	1
	1
	1
	1
	1
	0
	0
	0
	1
	1
	1
	0

	5
	0
	0
	0
	1
	1
	1
	1
	0
	1
	1
	0
	0

	6
	1
	0
	0
	0
	1
	1
	1
	0
	0
	0
	1
	1

	7
	1
	0
	0
	0
	0
	1
	0
	1
	1
	0
	1
	1

	8
	0
	0
	0
	0
	0
	0
	0
	1
	1
	0
	1
	0

	9
	1
	0
	1   
	0   
	0   
	0   
	0   
	0   
	0   
	0   
	0   
	0

	10
	0
	1
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0

	11
	1
	1
	1
	0
	1
	0
	1
	0
	1
	1
	1
	0

	12
	1
	1
	1
	1
	0
	1
	0
	0
	0
	1
	1
	1

	13
	0
	1
	1
	1
	1
	0
	1
	1
	0
	1
	1
	0

	14
	1
	1
	0
	1
	1
	1
	1
	0
	1
	1
	0
	1

	15
	0
	0
	1
	0
	1
	1
	0
	1
	1
	1
	0
	1

	16
	1
	0
	0
	1
	0
	1
	1
	1
	0
	0
	1
	0

	17
	0
	1
	1
	0
	1
	0
	1
	0
	0
	0
	0
	1

	18
	0
	0
	0
	1
	0
	1
	0
	1
	0
	1
	0
	1

	19
	0
	0
	0
	0
	1
	0
	1
	1
	0
	0
	1
	0

	20
	1
	1
	0
	0
	0
	1
	1
	0
	1
	0
	1
	1

	21
	1
	1
	1
	0
	0
	0
	1
	1
	0
	1
	0
	1

	22
	1
	0
	1
	1
	0
	0
	1
	1
	1
	1
	0
	1

	23
	0
	0
	1
	1
	1
	0
	1
	1
	1
	0
	0
	1

	24
	0
	1
	1
	1
	1
	1
	1
	1
	1
	0
	1
	1

	25
	0
	1
	0
	1
	1
	1
	0
	1
	1
	1
	1
	1

	26
	1
	0
	1
	0
	1
	1
	1
	1
	0
	1
	1
	0

	27
	1
	0
	0
	1
	0
	1
	0
	0
	1
	0
	0
	1

	28
	0
	0
	1
	0
	1
	0
	0
	1
	1
	0
	1
	0

	29
	0
	1
	0
	1
	0
	1
	1
	0
	1
	0
	1
	0

	30
	1
	0
	1
	0
	1
	0
	1
	0
	0
	1
	0
	1

	31
	1
	0
	1
	1
	0
	1
	1
	1
	1
	0
	0
	1

	32
	1
	1
	0
	1
	1
	0
	1
	1
	0
	0
	0
	1

	33
	0
	1
	0
	0
	1
	1
	0
	1
	0
	1
	0
	1

	34
	1
	1
	1
	0
	0
	1
	0
	1
	1
	1
	0
	0

	35
	0
	0
	1
	1
	0
	0
	0
	0
	1
	1
	0
	0

	36
	0
	1
	1
	1
	1
	0
	1
	0
	1
	0
	0
	0

	37
	1
	0
	0
	1
	1
	1
	0
	0
	0
	1
	0
	1

	38
	1
	0
	1
	0
	1
	1
	0
	1
	1
	0
	0
	0

	39
	0
	0
	1
	1
	0
	1
	0
	0
	1
	0
	1
	0

	40
	1
	0
	1
	1
	1
	0
	1
	0
	0
	0
	0
	0

	41
	0
	1
	0
	1
	1
	1
	0
	0
	0
	0
	0
	1

	42
	1
	1
	1
	0
	1
	1
	0
	1
	1
	1
	1
	0

	43
	1
	1
	1
	1
	0
	1
	1
	0
	0
	1
	1
	0

	44
	1
	0
	0
	1
	1
	0
	0
	0
	1
	1
	0
	1

	45
	1
	1
	0
	0
	1
	1
	0
	1
	0
	0
	1
	0

	46
	1
	0
	0
	0
	0
	1
	0
	0
	1
	1
	1
	0

	47
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0

	48
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	49
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	50
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0

	51
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0

	52
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0

	53
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0

	54
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0

	55
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0

	56
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0

	57
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1

	58
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0

	59
	parity check bit
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 denotes a codeword with length of
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, any component of the codeword shall be generated as: 
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components are generated, a parity check bit is appended to the codeword. The parity check bit is set to 1 when the number‘1’ in the codeword appears an odd number of times, otherwise it is set to ‘0’.

[End Text: Intel]
[Proposed Text: LGE]
Option1: 4-pilot case
The SFBCH is comprised of 3 distributed FMTs with 4 pilot tones and 8 data tones allocated in each FMT. The SFBCH subcarrier mapping is shown in Figure UL-8.
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Figure UL- 9, Subcarrier mapping of SFBCH on three distributed 2x6 FMTs
The fast-feedback information bits are 
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 is LSB.) and these are coded to codeword bits
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If k ≤ 12,
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And if 13 ≤ k ≤ 24, the payload bits are divided into two parts and then concatenated into a codeword after separate encoding processes.
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Table UL- 4, Basis sequences for 4-pilot case.
	Index(i)
	vi,0
	vi,1
	vi,2
	vi,3
	vi,4
	vi,5
	vi,6
	vi,7
	vi,8
	vi,9
	vi,10
	vi,11

	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	1
	0

	1
	1
	0
	0
	0
	0
	1
	0
	0
	0
	0
	1
	1

	2
	0
	1
	0
	0
	0
	1
	1
	0
	0
	0
	0
	0

	3
	1
	1
	0
	0
	0
	1
	0
	0
	0
	1
	1
	1

	4
	0
	0
	1
	0
	0
	1
	1
	0
	1
	1
	0
	0

	5
	1
	0
	1
	0
	0
	1
	0
	0
	0
	1
	1
	0

	6
	0
	1
	1
	0
	0
	1
	0
	0
	1
	0
	1
	1

	7
	0
	0
	0
	1
	0
	1
	0
	1
	1
	0
	0
	0

	8
	1
	0
	0
	1
	0
	1
	1
	1
	1
	0
	0
	1

	9
	0
	1
	1
	1
	0
	1
	1
	0
	0
	1
	1
	0

	10
	0
	0
	0
	0
	1
	1
	1
	0
	0
	0
	0
	1

	11
	0
	1
	0
	0
	1
	1
	1
	1
	0
	1
	1
	1

	12
	1
	1
	0
	0
	1
	1
	1
	0
	1
	0
	1
	0

	13
	0
	0
	1
	0
	1
	1
	0
	1
	1
	1
	0
	0

	14
	1
	0
	1
	0
	1
	1
	0
	1
	0
	1
	0
	1

	15
	0
	1
	1
	0
	1
	1
	0
	0
	1
	1
	0
	1

	16
	1
	1
	1
	0
	1
	1
	0
	1
	1
	1
	0
	0

	17
	0
	0
	0
	1
	1
	1
	0
	1
	0
	0
	0
	1

	18
	0
	1
	0
	1
	1
	1
	1
	0
	1
	0
	1
	1

	19
	1
	1
	0
	1
	1
	1
	1
	0
	0
	1
	1
	0

	20
	0
	0
	1
	1
	1
	1
	0
	0
	1
	0
	1
	0

	21
	1
	0
	1
	1
	1
	1
	1
	1
	0
	0
	0
	1

	22
	0
	1
	1
	1
	1
	1
	1
	1
	1
	0
	0
	1

	23
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	0

	24
	1
	1
	1
	0
	0
	1
	0
	1
	0
	0
	1
	1

	25
	0
	1
	0
	1
	0
	1
	1
	0
	1
	1
	1
	0

	26
	1
	1
	0
	1
	0
	1
	0
	0
	1
	1
	1
	1

	27
	0
	0
	1
	1
	0
	1
	0
	1
	1
	0
	1
	1

	28
	1
	0
	1
	1
	0
	1
	0
	1
	0
	1
	0
	1

	29
	1
	1
	1
	1
	0
	1
	1
	1
	1
	1
	1
	1

	30
	1
	0
	0
	0
	1
	1
	1
	1
	0
	0
	0
	0

	31
	1
	0
	0
	1
	1
	1
	1
	1
	0
	1
	0
	1

	32
	0
	0
	0
	0
	0
	1
	1
	0
	1
	0
	1
	1

	33
	1
	0
	0
	0
	0
	1
	0
	1
	1
	1
	0
	1

	34
	0
	1
	0
	0
	0
	1
	0
	0
	0
	0
	0
	1

	35
	1
	1
	0
	0
	0
	1
	1
	0
	1
	1
	1
	1

	36
	0
	0
	1
	0
	0
	1
	0
	0
	1
	0
	1
	1

	37
	1
	0
	1
	0
	0
	1
	1
	1
	1
	1
	1
	1

	38
	0
	1
	1
	0
	0
	1
	1
	1
	1
	1
	0
	0

	39
	0
	0
	0
	1
	0
	1
	0
	0
	0
	1
	0
	0

	40
	1
	0
	0
	1
	0
	1
	0
	1
	1
	1
	0
	0

	41
	0
	1
	1
	1
	0
	1
	0
	1
	1
	0
	0
	1

	42
	0
	0
	0
	0
	1
	1
	0
	1
	0
	1
	0
	1

	43
	0
	1
	0
	0
	1
	1
	0
	1
	1
	0
	1
	1

	44
	1
	1
	0
	0
	1
	1
	0
	0
	1
	0
	0
	1

	45
	0
	0
	1
	0
	1
	1
	0
	0
	0
	1
	1
	1

	46
	1
	0
	1
	0
	1
	1
	0
	1
	1
	0
	1
	1

	47
	0
	1
	1
	0
	1
	1
	0
	0
	0
	0
	0
	0


Option2: 2-pilot case
The SFBCH is comprised of 3 distributed FMTs with 2 pilot tones and 10 data tones allocated in each FMT. The SFBCH subcarrier mapping is showin in Figure UL-9.
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Figure UL- 10, Subcarrier mapping of SFBCH on three distributed 2x6 FMTs
The fast-feedback information bits are 
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(where 
[image: image103.wmf]0
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 is LSB.) and these are coded to codeword bits
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If k ≤ 12,
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And if 13 ≤ k ≤ 24, the payload bits are divided into two parts and then concatenated into a codeword after separate encoding processes.
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[image: image107.wmf](

)

2

mod

1

'

'

,

24

÷

ø

ö

ç

è

æ

´

=

å

-

=

-

-

k

k

n

k

n

i

n

i

v

a

b

, if i = 30, …, 59.   --- (3)

Where, 
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Table UL- 5, Basis sequences for 2-pilot case.
	Index(i)
	vi,0
	vi,1
	vi,2
	vi,3
	vi,4
	vi,5
	vi,6
	vi,7
	vi,8
	vi,9
	vi,10
	vi,11

	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	1
	0

	1
	1
	0
	0
	0
	0
	1
	0
	0
	0
	0
	1
	1

	2
	0
	1
	0
	0
	0
	1
	1
	0
	0
	0
	0
	0

	3
	1
	1
	0
	0
	0
	1
	0
	0
	0
	1
	1
	1

	4
	0
	0
	1
	0
	0
	1
	1
	0
	1
	1
	0
	0

	5
	1
	0
	1
	0
	0
	1
	0
	0
	0
	1
	1
	0

	6
	0
	1
	1
	0
	0
	1
	0
	0
	1
	0
	1
	1

	7
	0
	0
	0
	1
	0
	1
	0
	1
	1
	0
	0
	0

	8
	1
	0
	0
	1
	0
	1
	1
	1
	1
	0
	0
	1

	9
	0
	1
	1
	1
	0
	1
	1
	0
	0
	1
	1
	0

	10
	0
	0
	0
	0
	1
	1
	1
	0
	0
	0
	0
	1

	11
	0
	1
	0
	0
	1
	1
	1
	1
	0
	1
	1
	1

	12
	1
	1
	0
	0
	1
	1
	1
	0
	1
	0
	1
	0

	13
	0
	0
	1
	0
	1
	1
	0
	1
	1
	1
	0
	0

	14
	1
	0
	1
	0
	1
	1
	0
	1
	0
	1
	0
	1

	15
	0
	1
	1
	0
	1
	1
	0
	0
	1
	1
	0
	1

	16
	1
	1
	1
	0
	1
	1
	0
	1
	1
	1
	0
	0

	17
	0
	0
	0
	1
	1
	1
	0
	1
	0
	0
	0
	1

	18
	0
	1
	0
	1
	1
	1
	1
	0
	1
	0
	1
	1

	19
	1
	1
	0
	1
	1
	1
	1
	0
	0
	1
	1
	0

	20
	0
	0
	1
	1
	1
	1
	0
	0
	1
	0
	1
	0

	21
	1
	0
	1
	1
	1
	1
	1
	1
	0
	0
	0
	1

	22
	0
	1
	1
	1
	1
	1
	1
	1
	1
	0
	0
	1

	23
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	0

	24
	1
	1
	1
	0
	0
	1
	0
	1
	0
	0
	1
	1

	25
	0
	1
	0
	1
	0
	1
	1
	0
	1
	1
	1
	0

	26
	1
	1
	0
	1
	0
	1
	0
	0
	1
	1
	1
	1

	27
	0
	0
	1
	1
	0
	1
	0
	1
	1
	0
	1
	1

	28
	1
	0
	1
	1
	0
	1
	0
	1
	0
	1
	0
	1

	29
	1
	1
	1
	1
	0
	1
	1
	1
	1
	1
	1
	1

	30
	1
	0
	0
	0
	1
	1
	1
	1
	0
	0
	0
	0

	31
	1
	0
	0
	1
	1
	1
	1
	1
	0
	1
	0
	1

	32
	0
	0
	0
	0
	0
	1
	1
	1
	1
	0
	0
	1

	33
	1
	0
	0
	0
	0
	1
	1
	1
	1
	1
	1
	1

	34
	0
	1
	0
	0
	0
	1
	0
	1
	0
	1
	0
	1

	35
	1
	1
	0
	0
	0
	1
	1
	1
	0
	1
	1
	1

	36
	0
	0
	1
	0
	0
	1
	0
	1
	1
	0
	1
	0

	37
	1
	0
	1
	0
	0
	1
	1
	0
	1
	1
	1
	0

	38
	0
	1
	1
	0
	0
	1
	1
	1
	1
	1
	0
	0

	39
	0
	0
	0
	1
	0
	1
	1
	0
	0
	0
	1
	1

	40
	1
	0
	0
	1
	0
	1
	0
	1
	1
	1
	0
	0

	41
	0
	1
	1
	1
	0
	1
	0
	1
	1
	0
	1
	1

	42
	0
	0
	0
	0
	1
	1
	0
	0
	0
	1
	1
	0

	43
	0
	1
	0
	0
	1
	1
	0
	0
	0
	1
	0
	1

	44
	1
	1
	0
	0
	1
	1
	1
	1
	1
	0
	1
	1

	45
	0
	0
	1
	0
	1
	1
	1
	1
	1
	1
	0
	0

	46
	1
	0
	1
	0
	1
	1
	1
	1
	0
	1
	1
	0

	47
	0
	1
	1
	0
	1
	1
	1
	1
	0
	1
	0
	0

	48
	1
	1
	1
	0
	1
	1
	1
	1
	0
	1
	1
	1

	49
	0
	0
	0
	1
	1
	1
	1
	1
	0
	1
	0
	1

	50
	0
	1
	0
	1
	1
	1
	0
	0
	1
	0
	0
	1

	51
	1
	1
	0
	1
	1
	1
	0
	0
	0
	0
	0
	1

	52
	0
	0
	1
	1
	1
	1
	1
	0
	0
	1
	0
	1

	53
	1
	0
	1
	1
	1
	1
	0
	1
	0
	0
	0
	0

	54
	0
	1
	1
	1
	1
	1
	0
	0
	1
	0
	0
	1

	55
	1
	1
	1
	1
	1
	1
	0
	0
	1
	0
	1
	1

	56
	1
	1
	1
	0
	0
	1
	1
	0
	1
	0
	0
	1

	57
	0
	1
	0
	1
	0
	1
	0
	0
	1
	0
	1
	1

	58
	1
	1
	0
	1
	0
	1
	1
	1
	0
	1
	1
	1

	59
	0
	0
	1
	1
	0
	1
	1
	0
	0
	1
	0
	0


[End Text: LGE]
[Proposed text : Samsung]
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Eqn. UL- xxx
For the length of 
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 shall be encoded separately using linear block codes with codeword length 
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 as given by Eqn. UL-xxxx.
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 Eqn. UL- xxxx
Table UL- 6, Basis sequences.
	i
	vi,0
	vi,1
	vi,2
	vi,3
	vi,4
	vi,5
	vi,6
	vi,7
	vi,8
	vi,9
	vi,10
	vi,11

	0
	1
	1
	0
	1
	1
	1
	1
	1
	0
	1
	1
	0

	1
	0
	1
	0
	1
	0
	1
	0
	1
	0
	0
	1
	0

	2
	0
	1
	1
	1
	1
	1
	1
	1
	1
	0
	0
	1

	3
	0
	1
	0
	1
	1
	0
	0
	0
	0
	1
	1
	0

	4
	1
	1
	1
	1
	1
	0
	1
	0
	0
	0
	0
	1

	5
	0
	1
	1
	1
	0
	1
	1
	0
	1
	1
	0
	0

	6
	1
	1
	1
	0
	1
	0
	1
	0
	0
	1
	0
	1

	7
	1
	1
	1
	1
	0
	1
	1
	0
	1
	0
	0
	1

	8
	1
	0
	0
	1
	1
	0
	1
	1
	1
	1
	0
	1

	9
	1
	1
	0
	1
	1
	0
	0
	1
	1
	1
	1
	0

	10
	1
	0
	0
	0
	1
	0
	0
	0
	1
	0
	1
	1

	11
	1
	1
	1
	0
	1
	1
	0
	1
	0
	0
	1
	0

	12
	1
	1
	1
	1
	0
	1
	1
	1
	1
	0
	1
	0

	13
	1
	1
	1
	1
	0
	0
	1
	0
	0
	1
	1
	1

	14
	0
	1
	1
	1
	0
	1
	0
	1
	1
	0
	1
	1

	15
	0
	0
	1
	0
	0
	0
	0
	1
	1
	1
	1
	0

	16
	0
	0
	1
	0
	0
	1
	1
	1
	1
	0
	1
	1

	17
	1
	1
	1
	0
	0
	1
	0
	1
	0
	1
	0
	1

	18
	0
	1
	1
	0
	0
	0
	0
	0
	0
	1
	1
	1

	19
	1
	1
	0
	1
	0
	1
	0
	1
	0
	1
	0
	1

	20
	0
	1
	1
	1
	0
	1
	0
	0
	1
	1
	0
	1

	21
	1
	0
	0
	1
	1
	1
	0
	0
	1
	1
	1
	0

	22
	0
	1
	1
	1
	0
	0
	1
	1
	0
	0
	0
	0

	23
	0
	1
	1
	0
	0
	1
	1
	1
	1
	1
	1
	0

	24
	1
	0
	0
	1
	0
	0
	1
	1
	0
	1
	1
	1

	25
	0
	1
	0
	0
	0
	1
	1
	1
	1
	0
	1
	1

	26
	1
	0
	1
	1
	1
	1
	1
	1
	0
	1
	0
	1

	27
	1
	0
	1
	0
	0
	1
	1
	0
	1
	0
	0
	0

	28
	1
	1
	1
	0
	1
	0
	0
	1
	1
	0
	1
	0

	29
	1
	1
	0
	0
	1
	1
	0
	1
	0
	1
	0
	1

	30
	0
	1
	1
	1
	1
	0
	1
	1
	0
	1
	0
	1

	31
	1
	1
	0
	0
	0
	1
	1
	1
	0
	1
	0
	1

	32
	0
	1
	1
	0
	1
	1
	0
	1
	1
	1
	1
	1

	33
	1
	1
	0
	0
	1
	1
	1
	1
	1
	0
	1
	0

	34
	0
	0
	1
	1
	1
	0
	1
	1
	1
	0
	1
	0

	35
	1
	0
	1
	0
	1
	1
	1
	1
	1
	1
	1
	0

	36
	1
	0
	0
	0
	0
	0
	1
	0
	1
	1
	0
	1

	37
	1
	0
	1
	1
	1
	0
	0
	1
	1
	1
	1
	1

	38
	1
	0
	0
	0
	1
	1
	1
	1
	0
	0
	0
	0

	39
	0
	0
	1
	1
	1
	1
	1
	0
	1
	0
	1
	0

	40
	0
	0
	0
	1
	1
	0
	1
	1
	0
	1
	1
	1

	41
	1
	1
	1
	1
	0
	0
	1
	1
	1
	1
	0
	1

	42
	1
	0
	0
	1
	1
	1
	1
	0
	0
	1
	1
	1

	43
	0
	1
	0
	0
	1
	1
	0
	0
	1
	0
	0
	1

	44
	0
	0
	1
	1
	1
	0
	1
	0
	1
	1
	1
	0

	45
	0
	1
	1
	1
	1
	0
	1
	0
	1
	0
	1
	0

	46
	1
	0
	1
	1
	1
	1
	0
	1
	0
	1
	1
	0

	47
	1
	1
	0
	0
	0
	1
	0
	1
	0
	1
	1
	1

	48
	0
	1
	1
	0
	1
	1
	1
	0
	1
	1
	0
	1

	49
	0
	1
	1
	1
	1
	1
	1
	0
	0
	1
	1
	1

	50
	1
	1
	0
	0
	0
	1
	0
	1
	1
	1
	0
	1

	51
	1
	1
	0
	1
	1
	0
	1
	0
	1
	1
	1
	1

	52
	1
	0
	1
	1
	1
	0
	1
	0
	1
	0
	1
	0

	53
	0
	0
	1
	1
	1
	0
	1
	0
	1
	0
	1
	1

	54
	1
	1
	1
	0
	0
	1
	1
	0
	1
	1
	1
	1

	55
	1
	1
	0
	1
	1
	1
	0
	1
	1
	0
	1
	1

	56
	1
	0
	1
	1
	0
	0
	0
	1
	0
	1
	0
	0

	57
	0
	0
	0
	1
	1
	1
	1
	0
	0
	0
	0
	1

	58
	1
	0
	0
	1
	1
	1
	0
	1
	1
	1
	0
	0

	59
	1
	0
	1
	0
	1
	1
	0
	1
	1
	0
	1
	1


[End text : Samsung]
[Start text: Ericsson]
The information bits, (a0, a1,…, aL-1), in the SFBCH shall be encoded to 60 encoded bits, (c0, c1, …, c59), by the tail-biting convolutional codes (TBCC) with the mother code generator polynomials given by (16, 112, 556, 636, 656). For 7≤L≤11, 5 to 1 zeros, respectively, are inserted into the information bits to perform the expurgation operation. The resulting length-12 zero-padded information bits vectors are encoded by the rate 1/5 mother code TBCC to generate 60 encoded bits. For 7≤L≤11, the zero-padded information bits vectors are given by

(a0,a1,a2,0,a3,0,a4,0,a5,0,a6,0) for L=7

(a0,a1,a2,a3,a4,0,a5,0,a6,0,a7,0) for L=8

(a0,a1,a2,a3,a4,a5,0,a6,a7,0,a8,0) for L=9

(a0,a1,a2,a3,a4,a5,0,a6,a7,a8,a9) for L=10

(a0,a1,a2,a3,a4,a5,a6,a7,a8,a9,a10,0) for L=11.

For 12≤L≤24, the information bits, (a0, a1,…, aL-1), are encoded by the rate 1/5 mother code TBCC, the rate 1/4 TBCC, or the rate 1/3 TBCC according to the first-level puncturing in Table X. The rate 1/4 TBCC and rate 1/3 TBCC are punctured from the rate 1/5 mother code TBCC by using only 3 and 4, respectively, generator polynomials from the set (16, 112, 556, 636, 656). The encoded bits from the TBCC encoders are further punctured by the second-level puncturing in Table X. The TBCC encoder is shown in Figure Y. Take the rate 21/60 (L=21) TBCC as an example. The 21 information bits are first encoded by the TBCC with the set of generator polynomials (112,556,636), and 63 encoded bits are generated. The (3(k)th,(3(k+1)th, and (3(k+2)th encoded bits are the encoder outputs from generator polynomials 112, 556, and 636, respectively, for the kth input information bit, where k=0,1,…,62. During the second-level puncturing, the 0th, 27th, and 54th encoded bits are further punctured and the remaining 60 encoded bits are outputed. 

Table X: The puncturing patterns for generating rates 12/60, 13/60, 14/60, 15/60, 16/60, 17/60, 18/60, 19/60, 20/60, 21/60, 22/60, 23/60 and 24/60 TBCC from the rate 12/60 TBCC with the set of generator polynomials (16,112,556,636,656). In the first-level puncturing, tail-biting convolutional codes (TBCC) with all or part of the generator polynomials (in the second column) from the mother code set (16,112,556,636,656) are used to encode payloads from 12 bits to 24 bits. In the second-level puncturing, some (or none) of the encoded bits from the TBCC encoders (after the first-level puncturing) are further punctured according to the bit positions listed in the third column.

	L
	First-level puncturing: the set of generator polynomials for the TBCC encoding
	Second-level puncturing: positions of bits to be punctured after the TBCC encoding

	12
	(16,112,556,636,656)
	none

	13
	(16,112,556,636,656)
	(1,16,31,46,61)

	14
	(16,112,556,636,656)
	(3,8,13,18,23,28,33,38,43,48)

	15
	(16,112,636,656)
	none

	16
	(16,112,636,656)
	(0,16,32,48)

	17
	(16,112,636,656)
	(0,8,16,24,32,40,48,56)

	18
	(16,112,636,656)
	(0,4,8,12,16,20,24,28,32,36,40,44)

	19
	(16,112,636,656)
	(0,4,8,12,16,20,24,32,36,40,48,52,56, 64,68,72)

	20
	(112,556,636)
	none

	21
	(112,556,636)
	(0,27,54)

	22
	(112,636,656)
	(2,15,23,31,52,60)

	23
	(112,636,656)
	(0,3,12,21,30,33,42,51,60)

	24
	(112,636,656)
	(1,7,13,19,25,31,37,43,49,55,61,67)
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Figure Y: Tail-biting convolutional codes for encoding SFBCH with payload sizes 7 to 24 bits. For payload sizes 7 to 11 bits, zeros are inserted into the information bits before the encoder, and the first-level puncturing and the second-level puncturing do not apply.

[Ericsson’s comment: 

Ericsson's proposal is based on tail-biting convolutional code (TBCC) and has the following advantages:

(1) TBCC allows the Viterbi-type decoder with the decoding complexity much less than MLD.

(2) The rate 1/5 mother code can be expurgated or punctured to encode payload from 7 to 24 bits, which allows single encoder/decoder structure.

(3) For payload 13 to 24 bits, one encoding is done over the whole payload bits (instead of 2 encodings on 2 shorter payloads) to improve the channel coding performances.]
[End text: Ericsson]

15.3.9.2.2. HARQ Feedback Control Channel
The HARQ feedback control channel resource of 3 distributed FMTs shall be further divided into 9 HARQ mini-tiles (HMTs), each having a structure of 2 subcarrier ×2 OFDM symbols. Each pair of HARQ feedback channels are allocated 3 HMTs, identified by similar patterns in the structure shown in Figure UL- 11. The orthogonal sequence (Ci,0, C i,1, C i,2, C i,3, where i=0,1 and 2) as shown in Table UL- 4 is mapped to each HMT to form HARQ feedback channels, where and i denotes HMT index. Each group of 3 RFMTs can therefore support 6 HARQ feedback channels.  
When each channel carries one bit of HARQ feedback, two sequences are used to signal each ACK or NACK feedback. In one unit, four sequences are used for two HARQ channels, 1st and 2nd HARQ feedback channel. The support and details of two bit HARQ feedback scenarios are TBD. In two bit HARQ feedback scenario, four sequences represent HARQ feedback for two HARQ feedback channels. The sequence and mapping of the HARQ feedback are show in Table UL- 4.
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Figure UL- 11, 2x2 HMT structure.
Table UL- 4, Orthogonal sequences for UL HARQ Feedback Channel.
	Sequence index
	Orthogonal sequence 
	1-bit Feedabck
	2-bit Feedback (even/Odd channel)

	0
	[+1  +1  +1 +1] +1]
	Even numbered channel ACK
	ACK/ACK

	1
	[+1  -1  +1  -1]
	Even numbered channel NACK
	ACK/NACK

	2
	[+1  +1  -1  -1]
	Odd numbered channel ACK
	NACK/ACK

	3
	[+1  -1  -1  +1]
	Odd numbered channel NACK
	NACK/NACK


[Prposed Text: NSN]
	Sequence index
	Orthogonal sequence 
	1-bit Feedabck
	2-bit Feedback (even/Odd channel)

	0
	[+1  +1  +1 +1] +1]
	Even numbered channel ACK
	ACK/ACK

	1
	[+1  -1  +1  -1]
	Even numbered channel NACK
	ACK/NACK

	2
	[+1  +1  -1  -1]
	Odd numbered channel ACK
	NACK/ACK

	3
	[+1  -1  -1  +1]
	Odd numbered channel NACK
	NACK/NACK


[End Text: NSN]
[Proposed Text: ITRI] 
The HARQ feedback control channel resource of 3 distributed FMTs shall be further divided into [18] [9] HARQ mini-tiles (HMTs), each having a structure of [1] [2] subcarrier ×2 OFDM symbols. Each [pair of] HARQ feedback channels are allocated 3 HMTs, identified by similar patterns in the structure shown in [Error! Reference source not found.] [Figure UL- 11]. Each group of 3 distributed FMTs can therefore support 6 HARQ feedback channels [or 12 HARQ feedback channels with 3dB power boosting]. The sequence and mapping of the HARQ feedback are show in Error! Reference source not found. and Error! Reference source not found..
When each channel carries one bit of HARQ feedback, two sequences are used to signal each ACK or NACK feedback. In one unit, four sequences are used for two HARQ channels, 1st and 2nd HARQ feedback channel. In two bit HARQ feedback scenario, four sequences represent HARQ feedback for two HARQ feedback channels. The sequence and mapping of the HARQ feedback are show in Error! Reference source not found.. [When each channel has 3dB power boosting, Table UL-7 shows the sequence and mapping of the HARQ feedback. These sequences are generated from sequences defined in Table UL-6. These sequences are generated by the 2kth sequence plus the (2k+1)th sequence with four kinds of phases. Sequence 0, 1, 2, 3 are grouped to transmit two HARQ feedbacks. Sequence 5, 6, 7, 8 are grouped to transmit two HARQ feedbacks.]
Tabel UL- 7, Orthogonal sequences for UL HARQ Feedback Channel.
	Sequence index
	Orthogonal sequence 
	1-bit Feedabck
	2-bit Feedback (even/odd channel)

	0
	[+1  +1  +1 +1] +1]
	Even numbered channel ACK
	ACK/ACK

	1
	[+1  -1  +1  -1]
	Even numbered channel NACK
	ACK/NACK

	2
	[+1  +1  -1  -1]
	Odd numbered channel ACK
	NACK/ACK

	3
	[+1  -1  -1  +1]
	Odd numbered channel NACK
	NACK/NACK


Tabel UL- 7, Sequences for UL HARQ Feedback using one HMT to transmit 4 bits ACK/NACK.

	Sequence index
	Orthogonal sequence 
	2-bit Feedback (even/odd channel)

	0
	[+2  0  +2  0]
	ACK/ACK

	1
	[0  +2   0  +2]
	ACK/NACK

	2
	[+1+j  +1-j  +1+j  +1-j]
	NACK/ACK

	3
	[+1-j  +1+j  +1-j  +1+j]
	NACK/NACK

	4
	[+2  0  -2  0]
	ACK/ACK

	5
	[0  +2  0  -2]
	ACK/NACK

	6
	[+1+j  +1-j  -1-j  -1+j]
	NACK/ACK

	7
	[+1-j  +1+j  -1+j  -1-j]
	NACK/NACK


[End Text: ITRI]

[Proposed Text: Motorola]

[Editor’s note: following option is proposed in 0240] 
The UL HARQ feedback for persistent allocation shall be allocated before UL HARQ feedback for other allocations.  To support DL subframe bundling, one HARQ feedback is allocated corresponding to one DL allocation across multiple DL subframes that are bundled together.
[Editor’s note: following option is proposed in 0240,239] 

In the case of a 2x2 HMT structure the four CDM codes for the four adjacent tones in a sector are chosen from the following sets of codes - 
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where U is a unitary matrix (implementation specific).
If there are multiple contiguous UL subframes within one frame, the UL HARQ FMTs are allocated in time dimension first in order to improve the coverage of HARQ feedback channel and to reduce the MS transmit power. Further, subframe based frequency hopping of the tiles can be applied to improve the frequency diversity.

[End Text: Motorola]

[Proposed Text: LGE]
Table UL- 8, Orthogonal sequences for UL HARQ Feedback Channel.
	Sequence index
	Orthogonal sequence 
	1-bit Feedabck
	2-bit Feedback (even/Odd channel)

	0
	[+1  +1  +1 +1] +1]
	Even numbered channel ACK
	ACK/ACK

	1
	[+1  -1  +1  -1]
	Even numbered channel NACK
	ACK/NACK

	2
	[+1  +1  -1  -1]
	Odd numbered channel ACK
	NACK/ACK

	3
	[+1  -1  -1  +1]
	Odd numbered channel NACK
	NACK/NACK


Table UL- 9, Orthogonal sequences to transmit 2 bits ACK/NACK
	Sequence index
	Orthogonal sequence 
	2-bit Feedabck

	0
	[+1  +1  +1 +1] 
	Even numbered channel ACK/ACK

	1
	[+1  +j  +1  +j]
	Even numbered channel NACK/ACK 

	2
	[+1  -1  +1  -1]
	Even numbered channel NACK/NACK

	3
	[+1  -j  +1  -j]
	Even numbered channel ACK/NACK 

	4
	[+1  +1  -1  -1]
	Odd numbered channel ACK/ACK

	5
	[+1  +j  -1  -j]
	Odd numbered channel NACK/ACK 

	6
	[+1  -1  -1  +1]
	Odd numbered channel NACK/NACK

	7
	[+1  -j  -1  +j]
	Odd numbered channel ACK/NACK 


[Note: There are two schemes to transmit 2 bits ACK/NACK, i.e., using two channels vs. one channel. There are some trade-off between throughput and capacity as JK said. And also I have one more consideration point.  When HARQ feedback channel is allocated in accordance with the order of DL transmissions without the indication signal by ABS, the scheme of using two channels has a problem.]

[End Text: LGE]
15.3.9.2.3. Sounding Channel 

[Editor’s Note: Motorola proposal, largely from Contribution 09/0238 ]

The UL sounding channel is used by an MS to send a sounding signal for MIMO feedback, channel quality feedback and acquiring UL channel information at the BS.

The UL Sounding channel consists of all usable subcarriers within the Sounding Symbol.  The number of sounding symbols in a super frame is TBD.  The Sounding Symbol is partitioned in frequency into adjacent non-overlapping Sounding Resource Units (SRU), where an SRU is 18 physically adjacent OFDM subcarriers.  The methodology for indicating the presence of a sounding symbol is TBD.  

To improve the coverage performance of the sounding channel, the sounding channel can alternatively be configured to be distributed over several OFDM symbols within a subframe in a TBD manner.  

15.3.9.2.3.1. Sounding Signaling Methodology

Sounding Request/Response:  Two information elements are defined for enabling UL Channel Sounding, the Sounding Request and the Sounding Response.  The Sounding Request commands a MS to transmit a Sounding Response on one or more Sounding Allocations within the Sounding Channel, where a sounding allocation is a specified set of Sounding Resource Units within the Sounding Symbol.  

Sounding Request Location:  The Sounding Request can be contained in an independent control message in the user-specific-control-header.  The Sounding Request can also be piggybacked in a downlink data allocation assignment.  

Support for Persistent Sounding: The sounding request can set up a persistent sounding response in which the MS will periodically transmit its sounding response at some defined periodicity interval.  The sounding request can also terminate the persistent sounding response.  The methodology used to setup and tear down persistent sounding is patterned after the methodology used for persistent data allocations.  

15.3.9.2.3.2. Sounding Allocation Methodologies

In an UL subframe that contains a sounding channel, an MS may be assigned a sounding allocation that consists of one or more SRUs..  The Sounding Feedback Allocation refers to the set of SRUs that are assigned to an MS for transmitting the Sounding Response.  With UL channel sounding, multiple MSs or multiple antennas from the same MS may be assigned to the same sounding allocation (set of sounding SRUs), and two forms of multiplexing are supported for multiplexing the multiple transmit antennas on the same SRUs: frequency decimation multiplexing and code-division-multiplexing (CDM).

There are three methodologies for specifying which SRUs belonging to the Sounding Allocation as described in the following:

Downlink Allocation Matched:  In the “Downlink Allocation Matched” methodology, the SRUs to be included in a sounding allocation are defined in the same way that the PRUs in a downlink data allocation are defined.  The Downlink-Allocation-Matched methodology may be used to enable the MS to transmit the UL sounding waveform on the same physical frequency region that the MS will receive data on.
Uplink Allocation Matched:  In the “Uplink Allocation Matched” methodology, the SRUs that belong to a sounding allocation are defined in the same way that the PRUs of an uplink allocation are defined.  The Uplink-Allocation-Matched methodology may be used to enable the MS to transmit the UL sounding waveform on the same PRUs that the MS will transmit data on, e.g., in support of codebook-feedback based closed-loop MIMO transmissions on the UL.
Wideband Allocation: In the wideband allocation mode, the sounding allocation consists of all SRUs in the Sounding Symbol.  A decimation rate and decimation offset is specified in the sounding request, where a decimation rate of N means every Nth subcarrier is occupied by the sounding response starting from the subcarrier corresponding to the decimation offset.
[End Text: Motorola]
[Proposed Text: ASB]

The sounding resourse unit (SRU) for sounding allocation is the 18 adjacent subcarriers in a PRU. Three SRU indexing methods can be used in sounding allocation, that is, DL matched logical indexing, UL matched logical indexing and physical indexing. The DL and UL matched logical indexing methods can be used to facilitate the closed-loop sounding-based DL and UL precoding at ABS, respectively. The physical indexing is the same as that in type-A sounding definition of WirelessMAN-OFDMA system, and thus may be used to provide backward compatibility in sounding use. The sounding symbols in different UL subframes can use different SRU indexing methods. The sounding allocation for AMSs can be performed by ABS through signaling Advanced UL Sounding Command IE. The format of Advanced UL Sounding Command IE is TBD.

[End of Text: ASB] 
15.3.9.2.3.3. Sounding sequence 

[Proposed Text: Intel. Following option is proposed in 0198]
The baseline sounding sequence is based on Golay sequence of length 2048 bits defined in Table 464 of Section 8.4.6.2.7 of WirelessMAN-OFDMA.

[End Text: Intel]
[Proposed text from Motorola:] 

The sounding sequence values are TBD.  The sounding sequence used in a sector of a cell shall be different from the sounding sequence used in another sector of the same cell.  The sounding sequence used in a sector of a cell shall also be different from the sounding sequence used in an adjacent cell. 

[End Text: Motorola]
15.3.9.2.3.4. Multiplexing for multi-antenna and multi-AMS

The uplink sounding channels of multiple AMS and multiple antennas per AMS can be multiplexed through [Option 1: decimation separation or cyclic shift separation][Option2: decimation separation] in each sounding allocation. Also, in case of multiple UL subframes for sounding, time division separation can be applied by assigning different AMS to different UL subframe. For cyclic shift separation each AMS occupies all subcarriers within sounding allocation and uses the different sounding waveform [Editor's note: remove this sentence if Option 2 will be adopted]. For frequency decimation separation each AMS uses decimated subcarrier subset from the sounding allocation set with different frequency offset.
[Proposed Text: Intel. Following option is proposed in 0198]
The uplink sounding channels of multiple AMS and multiple antennas per AMS can be multiplexed through [Option 1: decimation separation or cyclic shift separation][Option2: decimation separation] in each sounding allocation. Also, in case of multiple UL subframes for sounding, time division separation can be applied by assigning different AMS to different UL subframe. For cyclic shift separation each AMS occupies all subcarriers within sounding allocation and uses the different sounding waveform [Editor's note: remove this sentence if Option 2 will be adopted]. For frequency decimation separation each AMS uses decimated subcarrier subset from the sounding allocation set with different frequency offset.
A decimation value D means that the MS uses every D-th subcarrier within sounding allocation. Decimation value is transmited in the sounding command and may take one of the values D = 1, 2, 3, 6, 9 or 18. A frequency offset g is unique value assigned in the sounding commands for each MS and specifies the first subcarrier index for the sounding within sounding allocation. For multiple antenna MS the frequency offset value for i-th antenna is equal to g+i-1.

[End Text: Intel]
[Proposed Text: Nortel & KeunChul’s email]
ABS can assign AMS to send multiple sounding signals with multiple transmitter chains. Maximum number of sounding signals transmitted by an AMS is the number of receiver chains of the AMS. When the number of assigned sounding signals is the same as the number of transmitter chains, AMS transmits each assigned sounding signal with the corresponding transmitter chain. When the number of assigned sounding signals is less than the number of transmitter chains, ABS can assign the sounding signals to the subset of AMS transmitter chains. When the number of assigned sounding signals is more than the number of transmitter chains, ABS can control the AMS to switch the physical sounding transmit antennas, with which channel sounding provides full MIMO channel information. The signaling method and switching mechanism is TBD.

[End Text: Nortel]

[Proposed text from Motorola:]  

15.3.9.2.3.5. Sounding Request Specification

The messaging format and contents for the Sounding Request is TBD.
15.3.9.2.3.6. Sounding Response Specification

For sounding allocations that are Downlink Allocation Matched, a Decimation Rate D of 1, 2, 3 or 6 may be specified to allow multiple MSs or transmit antennas to transmit sounding responses on the same allocations.  Each MS or MS transmit antenna may be assigned a unique Decimation offset (0…D-1) on which to transmit the sounding response.  Alternatively, multiple MSs or transmit antennas may be multiplexed in a CDM fashion. 

For sounding allocations matched that are Uplink Allocation Matched, a Decimation Rate D of 1, 2, 3 or 6 may be defined to allow multiple MSs or transmit antennas from the same MS to transmit sounding responses on the same sounding allocations.  Each MS or transmit antenna would be assigned a unique Decimation offset (0…D-1) on which to transmit the sounding response.  Alternatively, multiple MSs or transmit antennas may be multiplexed in a CDM fashion.
[End Text: Motorola]
15.3.9.2.4. Ranging Channel 

15.3.9.2.4.1. Ranging Channel for Non-synchronized AMSs

15.3.9.2.4.1.1. Ranging Preamble Codes
The ranging preamble codes are classified into initial ranging and handover ranging preamble codes. The initial ranging preamble codes shall be used for initial network entry and association. Handover ranging preamble codes shall be used for ranging against a target ABS during handover. For a ranging code opportunity, each AMS randomly chooses one of the ranging preamble codes from the available ranging preamble codes set in a cell.
[The Zadoff-Chu sequences with cyclic shifts are used for the ranging preamble codes.]
15.3.9.2.4.1.2. Ranging channel configurations
[Note: Based on the decision of the ranging channel structures, this subclause describes the ranging opportunities and/or corresponding control signaling.]
15.3.9.2.4.1.3. Ranging signal transmission

Eqn. UL- 7 specifies the transmitted signal voltage to the antenna, as a function of time, during ranging channel format.
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 [Proposed text : LGE (C802.16m-09/0335r1)]

Equation xxxx specifies the transmitted signal voltage to the antenna, as a function of time, during ranging channel format.
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where
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is the elapsed time since the beginning of the subject ranging channel,
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is a amplitude scaling factor,
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is a parameter related to physical frequency position in terms of ranging subcarrier spacing and is defined by
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is a logical ranging channel parameter in the frequency domain as units of Nl, where Nl is the number of the adjacent PRUs within a subband as defined 15.3.6.2.1 Subband partitioning.
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is the number of the consecutive subcarriers within a PRU in frequency domain as defined 15.3.6.1 Physical and logical resource unit.
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is a scaling factor representing subcarrier frequency spacing ratio between the RP and uplink data transmission and is defined by K=△f /△fRP
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is a fixed offset determining the frequency-domain location of the RP within the ranging physical resource blocks and is [TBD]
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is a correction function to accommodate the interleaved DC subcarrier between PRUs
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is the p-th ranging preamble code with length NRP.
[End text : LGE (C802.16m-09/0335r1)]

[Proposed text : Samsung]
Equation xxxx specifies the transmitted signal voltage to the antenna, as a function of time, during ranging channel format.
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where


[image: image143.wmf]t


is the elapsed time since the beginning of the subject ranging channel,
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k


is a logical ranging channel parameter in the frequency domain as units of Nl, where Nl is the number of the adjacent PRUs within a subband as defined 15.3.6.2.1 Subband partitioning.
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is the number of the consecutive subcarriers within a PRU in frequency domain as defined 15.3.6.1 Physical and logical resource unit.
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is a scaling factor representing subcarrier frequency spacing ratio between the RP and uplink data transmission and is defined by K=△f /△fRP.
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is the p-th ranging preamble code with length NRP.
[End text : Samsung]
[Proposed Text: NSN. Following option is proposed in 0253]

The initial ranging transmission shall be performed for Ttot = TRCP + TRP, during which the same ranging sequence is transmitted on the ranging channel without any phase discontinuity. For this purpose the transmitted signal shall be generated according to 15.3.2.5, equation (173), except that TRCP is used instead of Tg , ΔfRP is used instead of Δf, and 0 < t < Ttot, where TRCP , TRP  and ΔfRP are given in Table x2.

If the initial ranging channel follows the TTG, the AMS shall transmit the initial ranging signal time-advanced by 0.5 Ts relative to the corresponding ranging opportunity. Figure x3 shows such an example where initial ranging opportunity duration is 3 OFDMA symbols. The time-advancing transmission shall be applied irrespective of which initial ranging opportunity is selected in the ranging channel. This can be noticed in the figure as case b), where although the AMS chooses for transmission the second initial ranging opportunity, the transmission is still time-advanced by 0.5 Ts. By using time-advance transmission of the initial ranging code, the intercarrier interference is suppressed for the first UL OFDMA symbol at infrastructure receiver.
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Figure x3 – Time-advancing transmission when the initial ranging region follows the TTG.

[End Text: NSN]
15.3.9.2.4.2. Ranging Channel for Synchronized AMS
15.3.9.2.4.2.1. Ranging Codes

15.3.9.2.4.2.2. Ranging channel configurations

15.3.9.2.5. Bandwidth request Channel

Contention based random access is used to transmit bandwidth request information on this control channel.The bandwidth request (BW REQ) channel contains resources for the AMS to send a BW REQ access sequence and an optional quick access message. Prioritized bandwidth requests are supported on this channel. The mechanism for such prioritization is TBD.

The random access based bandwidth request procedure is described in Figure UL- 12. A 5-step regular procedure (step 1 to 5) or an optional 3-step quick access procedure (step 1, 4 and 5) may be supported concurrently. [An optional 3-step quick access procedure shall be applied only for real time service flows.] Step 2 and 3 are used only in 5-step regular procedure. In step 1, AMS sends a bandwidth request indicator and a message for quick access. [Proposed Text: MediaTek] For the AMS with multiple antennas, it can apply rank-1 MIMO precoding scheme defined in section 15.3.7 to transmit the bandwidth request indicator and message.
 [End Text: MediaTek] The 5-step regular procedure is used independently or as a fallback mode for the 3-step bandwidth request quick access procedure. The AMS may piggyback additional BW REQ information along with user data during uplink transmission (step 5).  Following Step 1 and Step 3, ABS may acknowledge the reception of bandwidth request. If AMS does not receive any acknowledgement or UL grant, it waits until the expiration of a pre-defined period and restarts the bandwidth request. The pre-defined period may be differentiated by factors such as QoS parameters (e.g. scheduling type, priority, etc). In case BW is granted immediately, there is no need for ABS to send explicit ACK. 
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Figure UL- 12, Bandwidth Request Procedure.
As shown in Figure UL- 13, in the LZone with PUSC, one BW REQ tile consists of 4 contiguous subcarriers by 6 OFDM symbols. The total 72 subcarriers of one LZone BRCH are indexed firstly in frequency, secondly in OFDM symbol and lastly in tile as in Figure UL- 13. Each BW REQ tile carries one BW REQ preamble.
In the MZone, the total 108 subcarriers of one MZone BW REQ channel are indexed one tile at a time, firstly in frequency, then in OFDMA symbol as in Figure UL- 14.

The m coded bits c0, c1, c2, .., cm-1 using the TBD code will be transmitted in the quick access message of the BW REQ channel.  
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Figure UL- 13, 4x6 BW REQ tile structure.
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Figure UL- 14, 6x6 BW REQ Tile Structure in the Advance Air Interface.
[Proposed Text: Motorola]

[Editor’s note: following option is proposed by 0241]
If there are multiple contiguous UL subframes within one frame, the UL bandwidth request tiles are allocated in time dimension first in order to improve the coverage and to reduce the MS transmit power as shown in Error! Reference source not found..  Further, subframe based frequency hopping of the tiles can be applied to improve the frequency diversity.

[End Text: Motorola]
[Start: Editor’s note: following option is proposed in 0198] 
The m coded bits c0, c1, c2, .., cm-1 using the TBD code will be transmitted in the quick access message of the BW REQ channel.  The p preamble symbols, u0, u1,.., up are transmitted in the three access sequence of BW REQ channel. The construction of p preamble symbols are TBD.

The [Option 1: first k information bits of the total n bits] [Option 2: k information bits] , b0, b1, .., bk-1, in the quick access message transmitted in the BW REQ channel shall be encoded into m bits c0, c1, c2, .., cm-1 using the TBD code. The m coded bits shall then be [BPSK or QPSK] modulated and scrambled [and further repeated] to generate o data symbols, v0, v1,.., vo-1. [The rest n-k information bits will be used to select the preamble index of the three preambles to be transmitted in three distributed 6×6 BW REQ tiles. The three preambles will have total p preamble symbols, u0, u1,.., up-1.] 
A BW REQ tile in the Advanced Air Interface specifications is defined as 6 contiguous subcarriers by 6 OFDM symbols. As illustrated in Figure XX2 a BW REQ access sequence (BW REQ preamble) shall be transmitted in step-1 of the bandwidth request procedure. As shown in Figure 2, the BW REQ preamble shall be transmitted on a resource that spans 4 subcarriers by 6 OFDM symbols. Additionally, a quick access BW REQ message shall be carried in the data portion of the tile that spans 2 contiguous subcarriers by 6 OFDM symbols. Each BW REQ channel shall comprise of 3 distributed BW REQ tiles for frequency diversity. The procedure for allocation of resources for transmission of UL control information and the formation of DRUs for such transmission is TBD.
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Figure 2: 6x6 BW REQ Tile Structure in the Advance Air Interface
Let 
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 denote a total of 16 bits of information which can be carried in the quick access message. The last 4 bits 
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 shall be carried in the BW REQ preamble using the preamble index. The combined resource in the data portions of the three tiles that form the BRCH shall be used to transmit the first 12 bits of information, 
[image: image155.wmf]01211

...

bbbb

. Figure 3 illustrates the construction of the BW REQ preamble and quick access message for a 6x6 tile structure. 
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Figure 3: Bandwidth Request Channel structure with 6x6 tiles

The logical preamble sequence index, BWREQ_PREAMBLE_INDEX, which is configured by the upper layer and 4 bits of the bandwidth request message shall be used to select three sequences of length 24 from Error! Reference source not found. in order to construct 72 preamble symbols. As shown in Figure 3 , the 72 preamble symbols shall be scrambled before multiplexing with data symbols in the BRCH.
Table 3: BRCH Preamble sequences
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	0
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	1
	1
	-1
	1
	-1
	1
	1
	1
	-1
	-1
	-1
	1
	-1
	1
	-1
	1
	-1
	1
	1
	1
	-1
	-1
	-1
	1
	-1

	2
	1    
	-1    
	-1     
	1    
	-1     
	1     
	1     
	1    
	-1    
	-1    
	-1     
	1     
	1    
	-1
	-1
	1
	-1
	1
	1
	1
	-1
	-1
	-1
	1

	3
	1
	1
	-1
	-1
	1
	-1
	1
	1
	1
	-1
	-1
	-1
	1
	1
	-1
	-1
	1
	-1
	1
	1
	1
	-1
	-1
	-1

	4
	1
	-1
	1
	-1
	-1
	1
	-1
	1
	1
	1
	-1
	-1
	1
	-1
	1
	-1
	-1
	1
	-1
	1
	1
	1
	-1
	-1

	5
	1
	-1
	-1
	1
	-1
	-1
	1
	-1
	1
	1
	1
	-1
	1
	-1
	-1
	1
	-1
	-1
	1
	-1
	1
	1
	1
	-1

	6
	1
	-1
	-1
	-1
	1
	-1
	-1
	1
	-1
	1
	1
	1
	1
	-1
	-1
	-1
	1
	-1
	-1
	1
	-1
	1
	1
	1

	7
	1
	1
	-1
	-1
	-1
	1
	-1
	-1
	1
	-1
	1
	1
	1
	1
	-1
	-1
	-1
	1
	-1
	-1
	1
	-1
	1
	1

	8
	1
	1
	1
	-1
	-1
	-1
	1
	-1
	-1
	1
	-1
	1
	1
	1
	1
	-1
	-1
	-1
	1
	-1
	-1
	1
	-1
	1

	9
	1
	1
	1
	1
	-1
	-1
	-1
	1
	-1
	-1
	1
	-1
	1
	1
	1
	1
	-1
	-1
	-1
	1
	-1
	-1
	1
	-1

	10
	1
	-1
	1
	1
	1
	-1
	-1
	-1
	1
	-1
	-1
	1
	1
	-1
	1
	1
	1
	-1
	-1
	-1
	1
	-1
	-1
	1

	11
	1
	1
	-1
	1
	1
	1
	-1
	-1
	-1
	1
	-1
	-1
	1
	1
	-1
	1
	1
	1
	-1
	-1
	-1
	1
	-1
	-1

	12
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1

	13
	1
	-1
	1
	-1
	1
	1
	1
	-1
	-1
	-1
	1
	-1
	-1
	1
	-1
	1
	-1
	-1
	-1
	1
	1
	1
	-1
	1

	14
	1
	-1
	-1
	1
	-1
	1
	1
	1
	-1
	-1
	-1
	1
	-1
	1
	1
	-1
	1
	-1
	-1
	-1
	1
	1
	1
	-1

	15
	1
	1
	-1
	-1
	1
	-1
	1
	1
	1
	-1
	-1
	-1
	-1
	-1
	1
	1
	-1
	1
	-1
	-1
	-1
	1
	1
	1

	16
	1
	-1
	1
	-1
	-1
	1
	-1
	1
	1
	1
	-1
	-1
	-1
	1
	-1
	1
	1
	-1
	1
	-1
	-1
	-1
	1
	1

	17
	1
	-1
	-1
	1
	-1
	-1
	1
	-1
	1
	1
	1
	-1
	-1
	1
	1
	-1
	1
	1
	-1
	1
	-1
	-1
	-1
	1

	18
	1
	-1
	-1
	-1
	1
	-1
	-1
	1
	-1
	1
	1
	1
	-1
	1
	1
	1
	-1
	1
	1
	-1
	1
	-1
	-1
	-1

	19
	1
	1
	-1
	-1
	-1
	1
	-1
	-1
	1
	-1
	1
	1
	-1
	-1
	1
	1
	1
	-1
	1
	1
	-1
	1
	-1
	-1

	20
	1
	1
	1
	-1
	-1
	-1
	1
	-1
	-1
	1
	-1
	1
	-1
	-1
	-1
	1
	1
	1
	-1
	1
	1
	-1
	1
	-1

	21
	1
	1
	1
	1
	-1
	-1
	-1
	1
	-1
	-1
	1
	-1
	-1
	-1
	-1
	-1
	1
	1
	1
	-1
	1
	1
	-1
	1

	22
	1
	-1
	1
	1
	1
	-1
	-1
	-1
	1
	-1
	-1
	1
	-1
	1
	-1
	-1
	-1
	1
	1
	1
	-1
	1
	1
	-1

	23
	1
	1
	-1
	1
	1
	1
	-1
	-1
	-1
	1
	-1
	-1
	-1
	-1
	1
	-1
	-1
	-1
	1
	1
	1
	-1
	1
	1


The preamble sequences transmitted in the three BW REQ tiles of a BRCH are defined as
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where 
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 is BRCH channel index, 
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 is symbol index in the preamble portion of a BW REQ tile, 
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 is BW REQ tile index, 
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 is sequence index in BW REQ tile 
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The mapping between the combination of the logical preamble sequence index, BWREQ_PREAMBLE_INDEX and the 4 bits of the bandwidth request message 
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 to the physical preamble index, 
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 is as below equation.

um,=mod( BWREQ_PREAMBLE_INDEX+ bin2dec(
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), 24) 

The first 12 bits of information 
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 in the quick access message transmitted in the BRCH shall be encoded into 36 bits 
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using the linear block code (36, 12) described in section ‎15.3.9.2.1.2.1. The 36 coded bits shall then be BPSK modulated as described in Section TBD and scrambled to generate 36 data symbols, 
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.  The combined data portions of the three distributed BW REQ tiles that form the BRCH shall be used to transmit these data symbols. The data symbols shall be scaled by 
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 before multiplexing with preamble symbols and the scaling factor 
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 is configured by the MAC layer. The mapping of the 36 data symbols to the data portions of three distributed 6×6 BW REQ tiles in a BRCH is given in Table 4. The final 108 modulated BRCH symbols shall be scaled by a factor of 
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 to normalize the total transmitted energy.

Table 4: Mapping of data symbols to subcarriers in the data portion of the BW REQ Tile 

	BW REQ tile index 
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In order to support operation in the legacy mode, a BW REQ tile shall be defined as 4 contiguous subcarriers by 6 OFDM symbols. As shown in Figure 4, only the BW REQ access sequence or BW REQ preamble shall be transmitted in all 24 subcarriers that form the BW REQ tile. In this case, the BWREQ_PREAMBLE_INDEX shall be randomly selected from all available logical preamble sequences, as shown in Figure 4.
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Figure 4: 4x6 BW REQ tile structure
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Figure 5: 4x6 Bandwidth Request Channel structure with 4x6 tiles

[End: Editor’s note: following option is proposed in 0198] 

[Proposed text : LGE]
The [Option 1: first k information bits of the total n bits] [Option 2: k information bits] , b0, b1, .., bk-1, in the quick access message transmitted in the BW REQ channel shall be encoded into m bits c0, c1, c2, .., cm-1 using the TBD code. The m coded bits shall then be [BPSK or QPSK] modulated and scrambled [and further repeated] to generate o data symbols, v0, v1,.., vo-1. [The rest n-k information bits will be used to select the preamble index of the three preambles to be transmitted in three distributed 6×6 BW REQ tiles. The three preambles will have total p preamble symbols, u0, u1,.., up-1.] 
The k information bits, b0, b1, .., bk-1, in the quick access message transmitted in the BW REQ channel shall be encoded into m bits c0, c1, c2, .., cm-1 using the TBD code. The m coded bits shall then be QPSK modulated and scrambled [and further repeated] to generate o data symbols, v0, v1,.., vo-1. The p preamble symbols, u0, u1,.., up-1 in LZone are transmitted in a BW REQ channel. The p or p’ preamble symbols, u0, u1,.., up-1 or u0, u1,.., up’-1 in MZone are transmitted in a BW REQ channel depending on the cell sizes. The preamble length in MZone is broadcasted by ABS through S-SFH. The construction of preamble symbols is TBD.
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Figure UL- 15, 4x6 BW REQ Tile Structure in LZone
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Figure UL- 16, 6x6 BW REQ Tile Structure in MZone

[End text : LGE
[Proposed text : Samsung]
Table UL-x Orthogonal sequence for BW REQ preamble 
	Index
	Sequence

	0
	111111111111111111111111

	1
	101011100010101011100010

	2
	100101110001100101110001

	3
	110010111000110010111000

	4
	101001011100101001011100

	5
	100100101110100100101110

	6
	100010010111100010010111

	7
	110001001011110001001011

	8
	111000100101111000100101

	9
	111100010010111100010010

	10
	101110001001101110001001

	11
	110111000100110111000100

	12
	111111111111000000000000

	13
	101011100010010100011101

	14
	100101110001011010001110

	15
	110010111000001101000111

	16
	101001011100010110100011

	17
	100100101110011011010001

	18
	100010010111011101101000

	19
	110001001011001110110100

	20
	111000100101000111011010

	21
	111100010010000011101101

	22
	101110001001010001110110

	23
	110111000100001000111011


The quick access message is encoded with the basis sequence shown in the Table UL-x and QPSK modulated without any repetition. 
Table UL-x Basis Sequence for BW REQ message 
	i
	Ci,0
	Ci,1
	Ci,2
	Ci,3
	Ci,4
	Ci,5
	Ci,6
	Ci,7
	Ci,8
	Ci,9
	Ci,10
	Ci,11

	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	1
	1

	1
	0
	0
	0
	0
	0
	1
	0
	1
	1
	0
	0
	0

	2
	0
	0
	0
	0
	1
	1
	1
	1
	1
	0
	1
	0

	3
	0
	1
	1
	0
	0
	0
	1
	0
	0
	0
	0
	0

	4
	0
	1
	1
	0
	1
	0
	1
	0
	1
	0
	1
	1

	5
	1
	0
	1
	0
	0
	1
	0
	1
	0
	0
	1
	1

	6
	1
	0
	1
	0
	0
	1
	1
	1
	1
	0
	0
	1

	7
	1
	1
	1
	0
	1
	1
	0
	1
	1
	1
	0
	0

	8
	1
	1
	1
	1
	0
	0
	1
	1
	1
	0
	0
	0

	9
	0
	0
	0
	0
	0
	1
	0
	1
	1
	1
	0
	1

	10
	0
	0
	1
	0
	0
	1
	1
	1
	0
	0
	1
	0

	11
	0
	0
	1
	0
	1
	0
	1
	0
	0
	0
	0
	0

	12
	0
	1
	0
	1
	1
	0
	0
	0
	1
	0
	1
	0

	13
	0
	1
	0
	1
	1
	1
	0
	1
	1
	0
	1
	0

	14
	0
	1
	1
	0
	1
	0
	1
	1
	0
	0
	0
	0

	15
	1
	0
	0
	1
	0
	0
	1
	1
	1
	1
	0
	0

	16
	1
	1
	0
	1
	1
	1
	0
	1
	1
	1
	0
	1

	17
	1
	1
	1
	1
	1
	0
	0
	0
	1
	0
	1
	1

	18
	1
	1
	1
	1
	1
	1
	0
	0
	1
	1
	0
	0

	19
	0
	0
	0
	0
	1
	0
	0
	1
	1
	1
	0
	1

	20
	0
	0
	0
	1
	1
	1
	1
	1
	1
	0
	1
	1

	21
	0
	0
	1
	0
	1
	0
	0
	1
	0
	0
	1
	0

	22
	0
	0
	1
	0
	1
	1
	1
	0
	0
	0
	0
	1

	23
	1
	0
	0
	1
	0
	1
	0
	1
	1
	1
	1
	0

	24
	1
	0
	1
	0
	1
	0
	0
	1
	1
	1
	1
	1

	25
	1
	1
	0
	1
	0
	1
	0
	1
	1
	0
	0
	1

	26
	1
	1
	1
	0
	1
	1
	1
	0
	1
	0
	0
	0

	27
	1
	1
	1
	1
	0
	0
	1
	0
	1
	1
	1
	1

	28
	1
	1
	1
	1
	1
	0
	1
	0
	0
	1
	1
	1

	29
	0
	0
	0
	0
	1
	0
	1
	1
	1
	1
	1
	1

	30
	0
	0
	0
	1
	1
	0
	1
	0
	0
	0
	0
	0

	31
	0
	1
	1
	0
	1
	0
	1
	1
	1
	1
	1
	0

	32
	1
	0
	1
	1
	0
	0
	0
	0
	1
	0
	1
	0

	33
	1
	1
	1
	1
	1
	0
	0
	0
	1
	1
	1
	1

	34
	0
	0
	0
	0
	0
	1
	0
	0
	1
	0
	1
	0

	35
	0
	1
	0
	1
	0
	0
	0
	1
	1
	1
	1
	1

	36
	0
	1
	1
	0
	1
	1
	0
	0
	1
	0
	0
	1

	37
	0
	1
	1
	1
	0
	1
	1
	1
	1
	1
	0
	1

	38
	1
	0
	0
	0
	0
	0
	0
	1
	0
	1
	1
	1

	39
	1
	0
	0
	0
	0
	0
	1
	0
	1
	0
	0
	1

	40
	1
	0
	0
	1
	1
	0
	0
	1
	0
	1
	1
	1

	41
	1
	1
	0
	0
	1
	0
	0
	0
	0
	1
	0
	1

	42
	1
	1
	0
	1
	0
	1
	0
	1
	1
	1
	1
	1

	43
	1
	1
	1
	0
	0
	1
	0
	1
	1
	0
	1
	1

	44
	0
	0
	0
	1
	0
	0
	0
	0
	1
	1
	0
	0

	45
	0
	0
	0
	1
	0
	1
	0
	0
	0
	0
	0
	1

	46
	0
	0
	1
	0
	1
	0
	1
	0
	1
	0
	0
	1

	47
	0
	0
	1
	0
	1
	0
	1
	1
	0
	1
	0
	0

	48
	0
	1
	0
	0
	0
	1
	1
	0
	1
	1
	0
	1

	48
	0
	1
	0
	0
	1
	0
	1
	0
	0
	0
	1
	0

	50
	0
	1
	0
	1
	0
	0
	1
	1
	1
	1
	1
	1

	51
	0
	1
	0
	1
	1
	1
	1
	0
	0
	1
	1
	1

	52
	1
	1
	0
	0
	1
	1
	0
	0
	1
	0
	1
	1

	53
	1
	1
	1
	0
	0
	1
	0
	0
	0
	1
	0
	1

	54
	0
	0
	0
	1
	0
	0
	1
	1
	0
	1
	0
	0

	55
	0
	0
	1
	1
	0
	0
	1
	1
	1
	0
	0
	0

	56
	0
	1
	0
	0
	0
	0
	0
	0
	0
	1
	0
	1

	57
	0
	1
	0
	0
	1
	1
	0
	1
	0
	1
	0
	0

	58
	0
	1
	0
	0
	1
	1
	1
	1
	0
	1
	1
	1

	59
	0
	1
	1
	1
	0
	0
	0
	1
	1
	1
	0
	0

	60
	1
	0
	0
	1
	1
	0
	1
	1
	0
	0
	1
	0

	61
	1
	0
	0
	1
	1
	1
	1
	0
	1
	0
	0
	0

	62
	1
	1
	0
	0
	0
	1
	0
	1
	1
	0
	1
	1

	63
	1
	1
	0
	0
	1
	1
	0
	1
	1
	0
	1
	0

	64
	0
	0
	1
	0
	1
	0
	0
	0
	0
	1
	0
	0

	65
	0
	0
	1
	1
	1
	0
	0
	1
	1
	0
	1
	1

	66
	0
	1
	0
	1
	1
	0
	0
	1
	1
	0
	1
	0

	67
	1
	0
	0
	0
	0
	0
	1
	0
	1
	1
	1
	0

	68
	1
	1
	0
	0
	1
	0
	1
	0
	1
	0
	1
	1

	69
	0
	1
	0
	1
	0
	1
	0
	1
	1
	0
	1
	1

	70
	0
	1
	1
	1
	1
	0
	0
	1
	0
	0
	1
	0

	71
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1


[End text : Samsung]
[Proposed Text: Posdata]
[Option1: Total 108 bit sequence will carry k information bits and prioritized bandwidth request will be indicated by those k information bits.

[Option 2: Each BW REQ tile has 24 bit preamble sequence and 12 bits of information; Total 72 bit preamble sequence will carry k information bits and the remaining 36 bits of additional bit sequence will carry additional m information bits; k+m information bits will indicate MS ID, service type and TBD.
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Figure UL- 17, 6x6 BW REQ Tile Structure in the Advance Air Interface.

[Option 1]





[Option2]

[End text: Posdata]

15.3.9.3. Uplink Control Information Content

The UL control channels carry multiple types of control information to support air interface procedures. Information carried in the control channels is classified into the following categories: (1) Channel quality feedback, (2) MIMO feedback, (3) HARQ feedback (ACK/NACK), (4) Uplink synchronization signals, (5) Bandwidth requests and (6) E-MBS feedback. 
15.3.9.3.1. Fast Feedback Control Channel
The UL fast feedback channel shall carry channel quality feedback and MIMO feedback. There are two types of UL fast feedback control channels: primary fast feedback channel (PFBCH) and secondary fast feedback channels (SFBCH). The UL fast feedback channel starts at a pre-determined location, with the size defined in a DL broadcast control message. Fast feedback allocations to an AMS can be periodic and the allocations are configurable. 
15.3.9.3.1.1. Primary Fast Feedback Control Channel
The UL PFBCH carries 4 to 6 bits of information, providing wideband channel quality feedback and MIMO feedback. 
[Start: Editor’s note: following option is proposed in 0198] 
PFBCH is semi statically allocated to AMS by higher layer to send periodic feedback such as CQI, RI and PMI(TBD). 

15.3.9.3.1.1.1

Primary Fast Feedback Control Channel Feedback Mode

The following feedback contents are carried over PFBCH to support Frequency Selective Scheduling (FSS) and MIMO feedback modes in 15.3.6.2.8.4 (note: dependency on MIMO group decision). The detailed PFBCH feedback mode is TBD.

· Wideband CQI

· Rank Indicator

· Bandwidth Request Indicator

· PMI (TBD)
· Others (TBD)

[End: Editor’s note: following option is proposed in 0198] 

[Proposed Text: Fujitsu (C802.16m-09/0348r1
)]
The type of reports supported on the primary fast feedback channel are described in Table UL-X2 and the BS makes a periodic allocation or deallocation of the resource on this channel for a given MS by means of unicast PCQICH Allocation IE as described in Table UL-X1.

Table UL-X1 PCQICH Allocation IE

	
Syntax

	Size (bit)
	Notes

	PCQICH_Allocation_IE () {
	-
	-

	PCQICH_ID
	variable
	Index to uniquely identify the PCQICH resource assigned to the MS. The size of this field is dependent on system parameter defined in UCD.

	Allocation offset
	[TBD]
	Index to the fast feedback channel region

	Period (p)
	3
	Fast feedback reports are transmitted on the PCQICH channel every 2p frames.

	Frame offset
	3
	The MS starts reporting at the frame of which the number has the same 3 LSB as the specified frame offset. If the current frame is specified, the MS should start reporting in eight frames.

	Allocation/De-Allocation Flag (d)
	1
	If d == 0, the PCQICH channel is deallocated. If d == 1, the MS should report until the resource is de-allocated.

	Number of Reports (n)
	1
	0: Same CQI reported on each PCQICH opportunity

1: Two different CQIs reported in a time-interleaved fasion over the PCQICH opportunities 

	If (Number of Reports == 1){
	-
	-

	PCQICH_Report_Config
	2
	Define the PCQICH report description as per Table UL-X2

	}
	-
	-

	else{
	-
	-

	    Master/Slave Flag
	1
	0: Both reports are feedback at the same rate such that each report occupies every alternate PCQICH opportunity 

1: Master PCQICH Report is reported at a different rate than the Slave PCQICH Report

	    If (Master/Slave Flag ==0){
	-
	-

	        For ( i=0; i< Number of Reports; i++){
	-
	-

	      PCQICH_Report_Config
	2
	Define the PCQICH report description as per Table UL-X2

	        }
	-
	-

	    }
	-
	-

	        else{
	-
	-

	         Default_Master_Config{
	
	The status for report defined here changes from ‘Master’ to ‘Slave’ based on the change in configuration during the course of allocation. Consequently the ‘Slave’ report becomes the ‘Master’. This switch may be triggered implicitly or by explicit signaling from BS. 

	             PCQICH_Report_Config
	2
	Define the PCQICH report description for the Default ‘Master’ report as per Table UL-X2

	         }
	-
	-

	         Slave_Feedback_Cycle (c)
	4
	Slave PCQICH reports are feedback at every 2cth PCQICH opportunity.

	         Slave_Config{
	-
	-

	             PCQICH_Report_Config
	2
	Define the PCQICH report description as per Table UL-X2

	         }
	-
	-

	    }
	-
	-

	   }
	-
	-

	}
	-
	-


· Period (p): Defines PCQICH Report interval in terms of number of frames (2p). 

· Frame offset: The MS starts reporting at the frame of which the number has the same 3 LSB as the specified frame offset. If the current frame is specified, the MS should start reporting in eight frames.
· Allocation/De-allocation Flag (d): If on, the IE is used for purpose of allocation of resource on PFBCH. If off, the IE indicates de-allocation of the resource.

· Number of Report: If off, only one PCQICH report is defined for this allocation. If on, 2 PCQICH reports are defined.

· Master/Slave Flag: If on, this parameter allows the PCQICH report tagged as ‘Master’ to be feedback at a configurable faster rate than the reports tagged as ‘Slave’.

· Slave_Feedback_Cycle (c): A ‘Slave’ is feedback at every ‘c’th PCQICH opportunity. 

· PCQICH_Report_Config: Defines the PCQICH report description based on the Table UL-X2. 
Table UL-X2 PCQICH_Report_Config

	Bitmap
	PCQICH Report Description

	00
	Reuse 1, S-SCH CINR

	01
	Reuse 3, S-SCH CINR

	10
	Reuse 1, CINR based on common/dedicated pilot subcarriers within subframe

	11
	Reuse (1, CINR based on common/dedicated pilot subcarriers within subframe


[End Text : Fujitsu]
15.3.9.3.1.2. Secondary Fast Feedback Control Channel

The UL SFBCH carries narrowband CQI and MIMO feedback information. The number of information bits carried in the SFBCH ranges from 7 to 24. The number of bits carries in the fast feedback channel can be adaptive. 
[Start: Editor’s note: following option is proposed in 0198] 
15.3.9.3.1.2.1

Secondary Fast Feedback Control Channel Feedback Mode

The following feedback contents are carried over SFBCH to support FSS and MIMO feedback modes 1,3,4,6,7 in 15.3.6.2.8.4 (note: dependency on MIMO group decision).

· NB CQI 

· Subband PMI

· Stream Indicator(TBD)

· Rank Indicator (TBD)

· Subband selection

· Wideband PMI (TBD)

[Note: Since RI and WB PMI are long-term feedback, it is possible to feed them back by PFBCH]
Non-periodic SFBCH feedback type is given by the parameter configured by higher layer signaling. For the given non-periodic SFBCH feedback type, AMS reports RI only for the relevant MIMO transmission modes. The detailed SFBCH feedback mode is TBD.

[End: Editor’s note: following option is proposed in 0198] 

[Proposed Text: InterDigital
]
15.3.9.3.1.2.1

Measurement Reporting

The complete MIMO information required for downlink MIMO configuration is contained in the MIMO reporting interval of length TBD. A MIMO reporting interval contains one or more MIMO reporting opportunities; each MIMO reporting opportunity would include 7 to 24 bits in one instantiation of the SFBCH. The number of bits is defined by the ABS.

The comlete CQI required for downlink MCS configuration is contained in the CQI reporting interval of length TBD. A CQI reporting interval contains one or more CQI reporting opportunities; each CQI reporting opportunity would include 7 to 24 bits in one instantiation of the SFBCH. The number of bits is defined by the ABS.

15.3.9.3.1.2.2

Measurement Configuration 

MIMO feedback information is measured per MIMO feedback block such that a PMI index is generated ror each MIMO feedback block. A MIMO feedback block is composed of a TBD number of contiguous PRU’s in frequency and the measurement is averaged over a MIMO reporting interval. The need to signal the number of PRU’s from the ABS is FFS. The number of and location of the MIMO feedback blocks is signaled from the ABS.

CQI feedback information is measured per CQI feedback block such that a single number is generated ror each CQI feedback block. A CQI feedback block is composed of a TBD number of contiguous PRU’s in frequency and the measurement is averaged over the CQI reporting interval. The need to signal the number of PRU’s from the ABS is FFS. The number of N_cqi_fb and location of the CQI feedback blocks is signaled from the ABS.

It is FFS whether the MIMO and CQI feedback blocks need to be the same. 

15.3.9.3.1.2.2.1

MIMO feedback message generation

This is a placeholder to be filled after required MIMO feedback is agreed 

15.3.9.3.1.2.2.2

CQI message generation

The N_cqi_fb CQI values of all measured CQI feedback blocks are compressed as follows. The ordered vector of measurements C is zero-padded to the nearest power of two vector C’ and then compressed. The compression is defined as a multiplication with matrix W8, W16 or W32 depending on its size. The details of the zero padding are FFS.
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Informative notes: (could be removed)

1) The zero padding does not increase the overhead 

2) This method provides the location and value of all measured values (including those of best-subset) as well as their average. 

3) Algrbraically equivalent means of performing this compression exist
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Note: W32 is broken into 4 parts to facilitate editing only
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Where the parts are given by:
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The coefficients of Cc are progressively quantized such that more bits are used for the first coefficients than for the latter. The number of coefficients transmitted and their exact quantization is FFS. 

The quantized coefficients are transmitted over the reporting opportunities in the reporting interval.

[End Text: InterDigital]
15.3.9.3.2. HARQ Feedback Control Channel

15.3.9.3.3. Bandwidth request Channel

[Proposed Text: Intel. Following option is proposed in 0198] 

When the 3-step quick access bandwidth request is used, a quick access message is sent in step-1 along with a BW-REQ preamble sequence. The quick access message and the corresponding preamble index contain 16-bit information, including bandwidth request ID that uniquely identifies the MS, the request size, QoS ID. The message format is as follows

	
	Length (bit)
	Description
	note

	BWREQ ID
	10
	Uniquely identifies the MS
	Negotiated during MS network entry

	BWREQ size
	2
	00: 1PRU (with lowest MCS defined in cell)

01: 2PRU

10: 3PRU

11: max buffer request negotiated during MS network entry for this QoS class
	Buffer size report with ariable granularity

	QoS ID

[Flow ID]
	1

[2]

[4]
	0: 50ms

1: 100ms 
	A QoS ID corresponding to a specific latency requirement. This implies that best-effort traffic will only perform 5-step regular BWREQ.

[4bit Flow-ID consistent with connection addressing]

	Reserved
	[3]
	
	


When 3-step quick access is used, MS shall set BWREQ_PREAMBLE_INDEX according to equation XX-4 before accessing the BW REQ channel.

BWREQ_PREAMBLE_INDEX=
[image: image193.wmf](,)

gmt

                                    equation XX-4

where 
[image: image194.wmf]m

 is BWREQ ID and 
[image: image195.wmf]t

 is BW REQ opportunity index monotonically increasing with time.

[End Text: Intel] 

[Proposed Text : LGE]

The quick access message format is as follows.
	
	Length (bit)
	Description
	note

	message type
	1
	0 : normal BR

1 : for ertPS
	If message type is set to 0, the quick access message contains message type, service type/priority, request size and CRC.

If message type is set to 1, the quick access message contains message type, reduced STID and CRC.

	service type/priority
	2
	00: Delay sensitive & High

01: Delay sensitive & Low

10: Delay tolerant & High

11: Delay tolerant & Low
	For emergency service, AMS can select service type/priority value ‘00’.

	request size
	5
	
	The amout of UL bandwidth requested by the AMS.

	reduced STID
	7
	
	LSB of STID

	CRC
	4
	
	


[End Text: LGE]






























�SDD text: In the MZone, a BW REQ tile is defined as 6 contiguous subcarriers by 6 OFDM symbols. Each BW REQ channel consists of 3 distributed BW-REQ tiles. Each BW REQ tile carries a BW REQ access sequence and a BW REQ message. [Comment #547, Contribution 367r1]





I support N=60. �I do not use inphase and quadrature mapping of the gray-colored sentence. I think the current AWD text is not enough to describe symbol mapping to data subcarriers. But, to maintain the current harmonized AWD, the proposed text is slightly complicated. But, main point is that pilot position is shifted per FMT for boosting and QPSK symbols are mapped into data subcarriers by frequency- first order.


�With multiple antenna transmission the detecting performance can be improved even when multiple MSs send out the same request indicator simultaneously.


�Will be discaussed in DL Contorl DG.


�Need to be consistent with MIMO DG’s decisions.
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