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Proposal on Broadcast Parameters for Sounding Channel (Section 16.2.3.29 of the IEEE 802.16m/D3)
Alexei Davydov
Intel Corporation 
1. Introduction

In session 64 it has been decided to move sounding subframe indication parameter to SFH SP-1 and to broadcast the remaining parameters such as multiplexing type, FDM decimation value and CDM code length using AAI_SCD message. To improve the cross correlation properties of a baseline sequence in FDM and allow operation in reuse-3 for CDM it has been also decided to broadcast the baseline sequence shift value, but the parameter ‘u’ was placed in SFH SP-3 instead of AAI_SCD message. Also for sounding subframe indication parameter only three bits were allocated in SFH SP-1 without description of encoding of these bits. Finally, in Sounding Command AMAP IE maximum 12 bits were reserved for indication of sounding subbands. In this case for channels employing 2048 FFT one sounding subband occupies two physical subbands, which may lead to inefficient usage of the sounding channel resources especially for deployments with reuse-3. 
2. Proposed remedies

In this contribution the following remedies are proposed:

1. The baseline sequence shift parameter is moved from SFH SP-3 to AAI_SCD message
2. A detailed description of the sounding subframe field has been provided
3. Support of 24 subband bitmap is added by means of removing antenna bitmap option
4. The list of supported decimation offsets and code lengths has been extended to 8 values
5. Antenna indexing is aligned across all sections related to sounding operation
6. Text proposal for inclusion in the 802.16m/D4
--------------------------------------------------  Text Start #1  ------------------------------------------------
{Modify contents of AAI_SCD message specified on page 95, line 24, section 16.2.3.29 as follows}


-- 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

}

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

Sounding multiplexing type 
  
CHOICE { 

fdm 

FDM

cdm

CDM

}
Decimation value D/Max Cyclic Shift Index P for sounding
ENUMERATED 

{n4, n9, n12, n16, n18, n36}

    -- Sounding sequence

    -- D is decimation value for frequency division multiplexing

    -- P is maximum cyclic shift for code division multiplexing 

    soundingMultiplexingType       CHOICE {

      decimationValueD             ENUMERATED {

                                     decValueD0 (4),

                                     decValueD1 (6),

                                     decValueD2 (8),

                                     decValueD3 (9),

                                     decValueD4 (12),

                                     decValueD5 (16),

                                     decValueD6 (18),

                                     decValueD7 (36)},

      maxCyclicShiftIndexP         ENUMERATED {

                                     csIndexP0 (4),

                                     csIndexP1 (6),

                                     csIndexP2 (8),

                                     csIndexP3 (9),

                                     csIndexP4 (12),

                                     csIndexP5 (16),

                                     csIndexP6 (18),

                                     csIndexP7 (36)}

                                   },  

    shiftValueUForSoundingSymbol   INTEGER (0..255),

RELAY_Support_Parameters :: = SEQUENCE {
16m_Relay_zone_AMS_allocation_indicatorINTEGER (0..1) OPTIONAL
}
}
-- ASN1STOP

--------------------------------------------------  Text End #1  ------------------------------------------------
--------------------------------------------------  Text Start #2  ------------------------------------------------
{Modify contents of Table 801 on page 379, line 6, section 16.3.6.5.1.2 as follows}

	Syntax
	Size (bit)
	Notes

	S-SFH SP1 IE format () { 
	
	

	MSB of superframe number
	8
	Remaining bit of SFN except LSB of SFN in P-SFH

	...
	...
	...

	Cell bar information
	1
	If Cell Bar bit = 1, this cell is not allowed for any new initial entry

	Uplink subframes for sounding
	3
	This value represents the UL subframe indexes where the sounding symbols are located. 
This value represents the number of uplink AAI subframes with sounding symbols.
0b000 – no sounding symbols
0b001 – 1 AAI subframe

0b010 – 2 AAI subframes

0b011 – 3 AAI subframes

0b100 – 4 AAI subframes

0b101-111 – reserved

The sounding symbols shall be placed in AAI subframes in accordance to their type. First, sounding symbols shall be allocated in uplink AAI subframes of type 2 starting from the first in time AAI subframe of type 2. If the number of uplink AAI subframe of type 2 is less than the number of AAI subframes for sounding, sounding symbols shall be allocated in the AAI subframes of other types in the following order: type 1. For these types of uplink AAI subframes sounding symbols shall be allocated in the similar way as for type 2.
Type 3 uplink AAI subframes are not used for sounding.

	Reserved
	TBD
	

	}
	
	


--------------------------------------------------  Text End #2  ------------------------------------------------
--------------------------------------------------  Text Start #3  ------------------------------------------------
{Modify content of Table 803 on page 381 line 48 as follows}
	Syntax
	Size(bits)
	Notes

	S-SFH SP3 IE format () {
	
	

	Start superframe offset where new SP3 information is used


	2
	

	…
	
	

	Bandwidth request backoff end
	4
	Final backoff window size for contention BRs, expressed as a power of 2. Values of n range 0-15

	SZ Shift Value
	8
	Shift value (u) for sounding symbol

	Reserved
	TBD
	

	}
	
	


--------------------------------------------------  Text End #3 ------------------------------------------------
--------------------------------------------------  Text Start #4  ------------------------------------------------
{Modify content of Table 822 and text on page 429 line 16 as follows}
Table 822—UL Sounding Command A-MAP IE Syntax
	Syntax
	Size (bits)
	Notes

	UL Sounding Command IE format () {
	
	

	A-MAP IE Type
	4
	

	Sounding subframe
	32
	Indicates the sounding AAI subframe. AAI subframes with sounding symbol are renumbered in time starting from 0.

	Sounding subband bitmap
	variable
max. 1224
	FFT size dependant

	If (Multiplexing type == 0) {
	
	

	Decimation offset d
	5
	Unique decimation offset

	} else {
	
	

	Cyclic time shift m
	5
	Unique cyclic shift

	}
	
	

	Periodicity (p)
	3
	0b000 = Single command, not peri​odic, or terminate the periodicity. Other​wise, repeat sounding once per 2(p-1) frames, where p is decimal value of the periodicity field

	Antenna switching
	1
	0b0: Antenna switching

0b1: No antenna switching

	If (Antenna switching == 1) {
	
	

	Transmit antenna bitmap
	4
	Indicates an active set of transmit antennas

	}
	
	

	Padding
	variable
	Padding

	}
	
	


*A 16bit CRC is generated based on the contents of the UL Sounding Command A-MAP IE. The CRC is masked by the Station ID.

Table 684 specifies the fields of UL Sounding Command A-MAP IE used by the ABS to request sounding transmission by the AMS. Decimal equivalent of the sounding subframe indicates the subframe number with sounding symbol (the first subframe in frame is indexed 0). The sounding subband bitmap field is used to indicate the sounding subbands used in the sounding allocation. For that purpose, the Nused contiguous subcarriers are divided into sounding subbands, where each sounding subband compromises N1 * Nsc adjacent subcarriers with N1= 4 and Nsc = 18 for NFFT = 512, 1024 and Nsc = 36 for NFFT = 2048. The MSB of the Sounding subband bitmap field corresponds to the sounding subband with lowest subcarrier indexes. The three periodicity bits are used to indicate the MS to periodically repeat the sounding transmission. Set​ting periodicity bits to 0b000 indicates a single sounding command or terminates the sounding if periodic sounding command is being performed.

For Antenna switching flag equals to 0 the MS sounds with antenna switching, while for Antenna switching flag equals to 1 the AMS sounds all active transmit antennas. If Antenna switching field equals to 1 then the ith active antenna of the MS corresponds to the actual decimation offset g = d + i - 1 for multiplexing type 0 or to the actual cyclic shift index n = m + i - 1 for multiplexing type 1.  The AMS transmit antennas are indexed starting from one. To indicate a set of active antennas Transmit antenna bitmap field is used, where MSB bit of the field corresponds to the first antenna of AMS. Before assignment of the actual decimation offset value g or cyclic shift index n to the transmit antenna, the active antennas of AMS shall be renumbered starting from one.

--------------------------------------------------  Text End #4 ------------------------------------------------
--------------------------------------------------  Text Start #5  ------------------------------------------------
{Modify text on page 530, line 51, section 16.3.9.2.3.2 as follows}
For sounding with antenna switching, the AMS shall transmit sounding symbol with the ith antenna (01, …, Nt-1) on frames n = j(T+i-1, where n = 0 corresponds to the frame where UL sounding command A-MAP IE is received, T is periodicity in UL sounding command A-MAP IE, and j is a running index ( j = 0, 1, 2, … for T( 0 and j = 0 for T= 0). For sounding with antenna switching and periodical sounding allocation (T ( 0), the assigned periodicity T shall be larger or equal to the number of AMS transmit antennas chains Nt. 

--------------------------------------------------  Text End #5 ------------------------------------------------







  


