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Proposed Changes to Sounding Sections for the IEEE 802.16m/D1
Alexei Davydov
Intel Corporation
Wookbong Lee

LGE
1. Motivation

The purpose of this contribution is to correct several inconsistencies in the description UL sounding channel description. More specifically:

1. The current text missing equation for parameter u that is be used to generate cell specific sounding sequence
2. The usage usage of sounding parameters (decimation offset and cyclic shift index) in the equations is not unified with parameters signaled in the control messages.
3. There is no details on antenna selection procedure that is used to save transmit power of AMS
4. The sounding power control parameters are not finalized
2. Proposed text
Modify text on page 355 in the section 15.3.6.5.4.11 UL Sounding Command A-MAP IE

-------------------------------------------------------------------------- Start of the text ------------------------------------------------------------------------

Table 684—UL Sounding Command A-MAP IE Syntax
	Syntax
	Size (bits)
	Notes

	UL Sounding Command IE format () {
	
	

	A-MAP IE Type
	4
	

	Sounding subframe
	3
	Indicates the sounding subframe 

	Sounding subband bitmap
	Variable
variable
max. 12
	FFT size dependant

	If (Multiplexing type == 0) {
	
	

	Decimation offset d
	[4] 5
	Unique decimation offset

	} else {
	
	

	Cyclic time shift mn
	[4] 5
	Unique cyclic shift

	}
	
	

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

	Multi Index (MAI)
	[2]
	TBD

	Antenna Sswitching
	1
	0b0: Antenna switching

0b1: No antenna switching

	If (Antenna switching == 1) {
	
	

	Transmit antenna bitmap
	4
	Indicates an active set of transmit antennas

	}
	
	

	MCRC
	16
	16 bit CRC masked by Station ID

	Padding
	[TBD] variable
	Padding to reach byte boundary

	}
	
	


*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 uplink 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 NNused contiguous subcarriers are further subdivided into sounding subbands, where each sounding subband compromises NN1 * NNsc adjacent subcarriers with NNsc = 18 for NFFTNFFT = 512, 1024 and NNsc = 36 for NFFTNFFT = 2048. The MSB of the Sounding subband bitmap field corresponds to the sounding subband with lowest subcarrier indexes. For multiplexing type equal to 0 the first subcarrier index (actual decimation offset) of ith transmit antenna within sounding allocation is determined from g = d + i - 1. 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 Sswitching flag equals to 0 the MS sounds with antenna switching, while for Antenna Sswitching flag equals to 1 the MS sounds all active transmit antennas. If Antenna Sswitching field equals to 1 then the ith active antenna of the MS corresponds to the actual decimation offset g index = dd + ii - 1 for multiplexing type 0 or to the actual cyclic shift index n = m n + ii - 1 for multiplexing type 1. 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.
-------------------------------------------------------------------------- End of the text ------------------------------------------------------------------------

Modify text on page 425, line 64 in the section 15.3.9.1.3.1 Sounding PHY structure

-------------------------------------------------------------------------- Start of the text ------------------------------------------------------------------------

The UL subframes containing the sounding symbol shall be configured by Uplink subframe bitmap, which is transmitted in S-SFH Sub-packet 34.

-------------------------------------------------------------------------- End of the text ------------------------------------------------------------------------

Modify text on page 434 in the section 15.3.9.2.3.1 Sounding sequence
-------------------------------------------------------------------------- Start of the text ------------------------------------------------------------------------

Define bk as the complex coefficients modulating all subcarriers in the sounding symbol, 0 ≤ k ≤ Nused-1 (Nused is used a number of used subcarriers dependent on FFT size), such that the signal transmitted by the AMS is defined by Equation (251):
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(251)
For decimation separation (multiplexing type 0), the occupied subcarriers are decimated (where D is the D a subcarrier decimation value transmitted in the SFH sounding command) starting with offset g relative to the first used subcarrier (k = 0). The occupied subcarriers for each transmit device (AMS or AMS antenna) shall be modulated by BPSK symbols extracted from the Golay sequence according to Equation (252):
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where k is the subcarrier index (0 ≤k ≤ Nused -1), Nused is the number of used subcarriers in the sounding symbol, G(x) is the Golay sequence defined in Table 2 735 (0 ≤ x ≤ 2047). , fft is the FFT size used, u is a shift value (0 ≤ u ≤ 127 TBD), where the actual value of u is derived from u = mod(IDcell, 256) TBD, offsetD(fft) is an FFT size specific offset as defined in Table 736, B is the group of all allocated subcarriers according to the sounding instructions, D is the decimation value (transmitted in SFH), g is the actual decimation offset.

For cyclic shift separation TBD (multiplexing type 1), then the sequence used by a Tx device (AMS or AMS antenna) associated with the n-th cyclic shift index is determined according to the following eEquation (253):
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where k is the subcarrier index (0 ≤k ≤ Nused -1), Nused is the number of used subcarriers in the sounding symbol, G(x) is the Golay sequence defined in Table 2 735 (0 ≤ x ≤ 2047), P is the max cyclic shift index (transmitted in SFH), n is the assigned cyclic time shift index (transmitted in the sounding command), which ranges from 0 to P–1, B is the group of allocated subcarriers according to the sounding command instructions, u is a shift value defined from u = mod(IDcell, 256)TBD, fft is the FFT size used, and offsetD(fft) is an FFT size specific offset as defined in Table 736 735.

Table 735—Golay sequence of length 2048 bits
	0xEDE2,
	0xED1D,
	0xEDE2,
	0x12E2,
	0xEDE2,
	0xED1D,
	0x121D,
	0xED1D,

	0xEDE2,
	0xED1D,
	0xEDE2,
	0x12E2,
	0x121D,
	0x12E2,
	0xEDE2,
	0x12E2,

	0xEDE2,
	0xED1D,
	0xEDE2,
	0x12E2,
	0xEDE2,
	0xED1D,
	0x121D,
	0xED1D,

	0x121D,
	0x12E2,
	0x121D,
	0xED1D,
	0xEDE2,
	0xED1D,
	0x121D,
	0xED1D,

	0xEDE2,
	0xED1D,
	0xEDE2,
	0x12E2,
	0xEDE2,
	0xED1D,
	0x121D,
	0xED1D,

	0xEDE2,
	0xED1D,
	0xEDE2,
	0x12E2,
	0x121D,
	0x12E2,
	0xEDE2,
	0x12E2,

	0x121D,
	0x12E2,
	0x121D,
	0xED1D,
	0x121D,
	0x12E2,
	0xEDE2,
	0x12E2,

	0xEDE2,
	0xED1D,
	0xEDE2,
	0x12E2,
	0x121D,
	0x12E2,
	0xEDE2,
	0x12E2,

	0xEDE2,
	0xED1D,
	0xEDE2,
	0x12E2,
	0xEDE2,
	0xED1D,
	0x121D,
	0xED1D,

	0xEDE2,
	0xED1D,
	0xEDE2,
	0x12E2,
	0x121D,
	0x12E2,
	0xEDE2,
	0x12E2,

	0xEDE2,
	0xED1D,
	0xEDE2,
	0x12E2,
	0xEDE2,
	0xED1D,
	0x121D,
	0xED1D,

	0x121D,
	0x12E2,
	0x121D,
	0xED1D,
	0xEDE2,
	0xED1D,
	0x121D,
	0xED1D,

	0x121D,
	0x12E2,
	0x121D,
	0xED1D,
	0x121D,
	0x12E2,
	0xEDE2,
	0x12E2,

	0x121D,
	0x12E2,
	0x121D,
	0xED1D,
	0xEDE2,
	0xED1D,
	0x121D,
	0xED1D,

	0xEDE2,
	0xED1D,
	0xEDE2,
	0x12E2,
	0xEDE2,
	0xED1D,
	0x121D,
	0xED1D,

	0x121D,
	0x12E2,
	0x121D,
	0xED1D,
	0xEDE2,
	0xED1D,
	0x121D,
	0xED1D


Comment to Table 735: hexadecimal series should be read as a sequence of bits where each 16 bit word is started at the MSB and ends at the LSB where the second word MSB follows. First bit of sequence is referenced as offset 0.

Table 736—Sounding sequencey offset values
	FFT size
	OoffsetD

	2048
	30

	1024
	60

	512
	542

	128
	859


-------------------------------------------------------------------------- End of the text ------------------------------------------------------------------------
Modify text on page 461, line 33 in the section 15.3.9.4.4 Sounding Channel Power Control 

-------------------------------------------------------------------------- Start of the text ------------------------------------------------------------------------
When calculated sounding SINRtarget is higher than 10 dB (TBD), the SINRtarget shall be set to 10 dB. (TBD)

-------------------------------------------------------------------------- End of the text ------------------------------------------------------------------------
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