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Wookbong Lee, HanGyu Cho, Bin-Chul Ihm
LG Electronics
1. Introduction
This contribution proposes OL region related changes on permutation and signaling. 
2. Motivation/Rationale
An open-loop region is defined as a time-frequency resource using same number of pilot pattern and a given open-loop MIMO mode. The open-loop region allows base stations to coordinate their open-loop MIMO transmissions, in order to offer a stable interference environment where the precoders and number of MIMO streams are not time-varying. 
Currently there are three kinds of open-loop region, OL region type 0, OL region type 1, and OL region type 2.
The following table shows details of OL region.
Types of open-loop regions
	
	MaxMt
	MIMO Mode
	MIMO feedback mode
	Supported permutation

	OL Region type 0
	2 streams
	MIMO mode 0
MIMO mode 1 (Mt = 2 streams)
	0
	DRU

	OL Region type 1
	1 streams
	MIMO mode 5 (Mt = 1 stream)
	1
	Miniband based CRU (diversity allocation)

	
	
	
	2
	Subband based CRU (localized allocation)

	OL Region type 2
	2 streams
	MIMO mode 1 (Mt = 2 streams)
MIMO mode 3 (Mt = 2 streams)
	5
	Subband based CRU (localized allocation)


To enable the open-loop region, we need to make sure the resource units assigned for OL region shall be aligned across cells. 
Since subbands are already aligned across cells, there is no problem for OL Region type 1 subband mode and OL Region type 2. 
However, current subchannelization rule can’t make the OL region alignment across cell for OL Region type 0 and OL Region type 1 miniband mode since different cells have different number of subbands, minibands, or DRU.
Moreover, even though each cell has same number of subbands, minibands and DRU, the location of minibands and DRUs are not aligned due to sector/cell specific CRU/DRU allocation sequence applied for miniband and DRU mapping. (See equation (194) for more details)  
This proposal is to make OL region aligned across cells for OL region type 1 miniband mode and OL region type 0. 
To minimize additional complexity due to OL region, we propose to reserve number of PRUs for DLRU for subchannelization. The performance of DLRU will be almost maintained since we have another permutation for DLRU (subcarrier permutation). 
Here is summary of proposed OL Region operation.
	
	Subchannelization
	SCD message
	Feedback Allocation/Polling A-MAP IE

	Without any type of OL Region
	Reserve PRUs for SLRU and DLRU before CRU/DRU permutation
	Indicates there is no OL Region 
	Indicates measurement shall be done in midamble

	With OL Region type 1 (SLRU mode) and/or OL Region type 2
	
	Indicates number of subbands for OL Region type 1 (SLRU) and/or OL Region type 2
	Indicates measurement shall be done in OL Region type 2 SLRU to OL MU MS (OL Region type 2) and OL Region type 1 SLRU to CDR MS (OL Region type 1 SLRU)

	With OL Region type 0 and/or OL Region type 1 (NLRU)
	
	Indicates whether OL Region type 0 and/or OL Region type 1 (NLRU) is on or not
	Indicates measurement shall be done in DLRU to OL SU MS (OL Region type 0) and minibands to CDR MS (OL Region type 1 NLRU)


3. References
[1] IEEE P802.16m/D3, “DRAFT Amendment to IEEE Standard for Local and metropolitan area networks, Part 16: Air Interface for Fixed and Mobile Broadband Wireless Access Systems”

---------------------------------------------------------------------------------------
Instruction to editor;
Black text: existing D2 text
Red and strike out text: for deletion
Blue and underline text: for addition
--------------------------------------------- Proposed Text 1 for Starts -----------------------------------------------
Modify the text in lines 10-42 in page 329 in 16.3.5.3.1 as follows
The number of DRUs in each frequency partition is denoted by LDRU,FPi, where

LDRU,FPi =FPSi-LCRU,FPi 
for 0≤ i <FPCT 


(192)

And FPSi is the number of PRUs allocated to FPi.

The mapping from PRUFPi to CRUFPi (for 0≤ i <FPCT) is given by: 
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where 
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s[] is the CRU/DRU allocation sequence defined in Equation (194) and 
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 (194) 
In Equation (194), PermSeq() is the permutation sequence of length (FPSi-LSB-CRU,FPi-LDRU,FPi) and is determined by SEED = {IDcell*343} mod 210. The permutation sequence is generated by the random sequence genera​tion algorithm specified in 16.3.5.3.3. DL_PermBase is set to preamble IDcell.
The mapping of PRUFPi to DRUFPi is given by: 
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where k = s[j + LCRU,FPi -LSB-CRU,FPi].
------------------------------------------------- Proposed Text 1 Ends -------------------------------------------------
--------------------------------------------- Proposed Text 2 for Starts -----------------------------------------------
Modify the text in Section 16.2.3.29, page 94, line 46 
16.2.3.29 AAI_System Configuration Descriptor (SCD) Message
An AAI_SCD shall be transmitted by the ABS at a periodic interval to define a system configuration.
-- ASN1START

AAI_SCDMessage :: SEQUENCE {
Change Configuration ChangeINTEGER (0 ~ 15)
BS_Restart_CountINTEGER (0 ~ 15)
SA_PreamblePartitionforBStype
Trigger TLV encoding :: = SEQUENCE{}
DefaultHORSSI_CINRaveraggingparameters :: = SEQUENCE {}
NormalizedCINR :: = SEQUENCE {}
OL_MIMO_Parameters :: = SEQUENCE {
OL-Region-ONINTEGER (0..1) OPTIONAL
OL-Rank1-ConfigurationINTEGER (0..7) OPTIONAL

SB-OL-Region-2SizeINTEGER (0..15) OPTIONAL
}

MIMO_OL_Region _Parameters :: = SEQUENCE {
OL-Region-Type0-ON INTEGER (0,1) OPTIONAL

OL-Region-Type1-NLRU-ON INTEGER (0,1) OPTIONAL
OL-Region-Type1-SLRU-Size INTEGER (0..15) OPTIONAL
OL-Region-Type2-SLRU-Size INTEGER (0..15) OPTIONAL
}
Parameters_GRA :: = SEQUENCE {} 
PeriodicRNGParameters :: = SEQUENCE {} 
GAMMA_IOT_FP0INTEGER (0..15) OPTIONAL
GAMMA_IOT_FP1INTEGER (0..15) OPTIONAL
GAMMA_IOT_FP2INTEGER (0..15) OPTIONAL
GAMMA_IOT_FP3INTEGER (0..15) OPTIONAL
Alpha (a)INTEGER (0.. 7) OPTIONAL
Beta (ß)INTEGER (0..1) OPTIONAL
SINRminINTERGER (0..15) OPTIONAL
BR_Channel Configuration MIN Access ClassINTERGER (0..4) OPTIONAL
Sounding_multiplexing_type CHOICE { 
fdmFDM
cdmCDM
}
Decimation_value_D/Max_Cyclic_Shift_Index_P_for_soundingENUMERATED {n4, n9, n16, 
n18, n36}
RELAY_Support_Parameters :: = SEQUENCE {
16m_Relay_zone_AMS_allocation_indicatorINTEGER (0..1) OPTIONAL
}
}
-- ASN1STOP
------------------------------------------------- Proposed Text 2 Ends -------------------------------------------------
--------------------------------------------- Proposed Text 3 for Starts -----------------------------------------------
Modify the text in Section 16.3.7.2.5.1, page 455, line 1
Dynamic switching between MIMO mode 1 and MIMO mode 3 in downlink transmissions in OL region type 2 is allowed. The rank-2 precoders for transmission with MIMO mode 1 or MIMO mode 3 in OL region type 2 are the same on a given subband.

The OL region type 0 is present if OL-Region-Type0-ON is indicated in a downlink broadcast message AAI_SCD message. All DRUs in frequency partition 0 will be in OL region type 0. 
The OL region type 1 NLRU is present if OL-Region-Type1-NLRU-ON is indicated in a downlink broadcast message AAI_SCD message. All NLRUs in frequency partition 0 will be in OL region type 1. The OL region type 1 SLRU is present if OL-Region-Type1-SLRU-Size is greater than 0 in a downlink broadcast message AAI_SCD message. The PRUs allocated to type 1 OL region SLRU are the are the first (4* OL-Region-Type1-SLRU-Size) PRUs obtained by the mapping equation (187), i.e., PRUFP0(j), where j = 0 to (4 * OL-Region-Type1-SLRU-Size) -1.

The OL region type 2 SLRU is present if OL-Region-Type2-SLRU-Size is greater than 0 in a downlink broadcast message AAI_SCD message. The PRUs allocated to type 2 OL region are the (4* OL-Region-Type2-SLRU-Size) PRUs obtained by the mapping equation (187), i.e., PRUFP0(j), where j = (4 * OL-Region-Type1-SLRU-Size) to (4 * OL-Region-Type1-SLRU-Size) + (4 * OL-Region-Type2-SLRU-Size) -1. 
All base stations that are coordinated over the same open loop region should use the same number of MIMO streams, in order to guarantee low interference fluctuation and thus improve the CQI prediction at the AMS. All pilots are precoded by non-adaptive precoding with MaxMt MIMO streams in the open-loop region. CQI measurements should be taken by the AMS on the precoded demodulation pilots rather than on the downlink midamble.
------------------------------------------------- Proposed Text 3 Ends -------------------------------------------------
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