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Proposed changes to the period field of the feedback polling A-MAP IE (16.3.5)
Sangheon Kim, Taeyoung Kim, Jaewon Cho, Heewon Kang
Samsung Electronics Co., Ltd.
Introduction
This contribution proposes the changes of period field in Feedback Polling A-MAP IE. In feedback polling A-MAP IE of D7, the maximum period of the long period feedback is 4 superframes (80ms). When 100 or more users are supported, the feedback overhead due to only correlation matrix is higher than 5%. It is desirable for ABS to be able to control the feedback overhead in this case by setting the longer period. Therefore, this contribution proposes to modify the period field to support the longer period. 
Analysis on feedback overhead and throughput according to feedback period
The feedback overhead for reporting correlation matrix has been analyzed in the condition of 5:3 TDD, 4Tx antenna in ABS, and 10MHz BW. The size of CMFH is 40bits and the additional 8bits need to be padded because burst size does not support 7bytes. After adding 16bits CRC, total size is 8bytes. It is assumed that for 90% users 1LRU allocation size is assigned (actual code rate is 0.33). 5% users are assumed to use 2LRUs (code rate 0.17) and the remaining 5% users are assigned 4LRUs (code rate 0.08). 10% one retransmission is assumed. 
As shown in Table 1, although the longest period of the D7, 80ms, is assigned to 100 users, the feedback overhead reaches about 6%. For the case of 200 users, the overhead is 11.46%. If we assign 640ms period, the overhead reduces to 0.72% and 1.43% for 100 and 200 users, respectively. 
Table 1. Feedback overhead for correlation matrix
	
	10 users
	100 users
	200 users

	20ms 
	2.29% 
	22.92% 
	45.83% 

	80ms 
	0.57% 
	5.73% 
	11.46% 

	160ms 
	0.29% 
	2.97% 
	5.73% 

	240ms 
	0.19% 
	1.91% 
	3.82% 

	480ms
	0.10%
	0.96%
	1.91%

	640ms
	0.07%
	0.72%
	1.43%


Table 2 shows SLS results according to allocation period. MU-MIMO mode in SLRU is assumed. UMi channel is used. For the 640ms period, the average throughput is reduced to 93.89%, compared 80ms period, and the edge throughput is reduced to 87.89%. However, we should note that the overhead of 80ms period is eight times of 640ms. ABS should be able to choose the appropriate period by considering trade-off between overhead and performance. Since the current maximum 80ms periods is too short to support low overhead, the longer period should be considered. 
Table 2. Average and Edge throughput according to 
	
	Sector TP (Mbps) 
	Relative to 
80ms period 
	Edge TP(Kbps) 
	Relative to 
80ms period 

	20ms 
	22.23 
	104.25% 
	787.34 
	107.65% 

	80ms 
	21.32 
	100.00% 
	731.41 
	100.00% 

	160ms 
	20.84 
	97.72% 
	712.86 
	97.46% 

	240ms 
	20.52 
	96.24% 
	696.78 
	95.26% 

	480ms 
	20.18 
	94.63% 
	658.21 
	89.99% 

	640ms 
	20.02 
	93.89% 
	642.83 
	87.89% 
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<Remedy-1: Modify section 16.3.5.5.2.4.11 on line 1 page 606 as follows>
-------------------------------  Start of Text Proposal-4 ---------------------------------------------------
Table 859 – Feedback Polling A-MAP IE

	Syntax
	Size (bit)
	Notes

	Feedback_Polling_A-MAP_IE(){
	
	

	…
	…
	…

	MaxMt
	1
	0b0: 1

0b1: 2 for MFM0, or

min(Nt,Nr) for MFM3, or

min(Nt,4) for MFM6.

This field shall be ignored if 
MFM_allocation_index = = 0b11

	Period
	4
	Resource is allocated at frames designated by every short and long period. The short feedback period is p frames. The long feedback period is q superframes. The first allocation shall start two frames later. The AAI subframe index is defined as in 16.2.14.2.2 and the AAI frame index is given by i+2, where i is the index of the frame where the Feedback Polling A-MAP IE is transmitted.
The feedback of MIMO feedback modes in MFM_allocation_index is allocated on the short period. The feedback of the transmit correlation matrix is allocated on the long period if q > 0. Short and long period reports shall start at the first allocation. When short and long period feedback reports coincide in the same frame, long period feedback content shall be sent in the same burst.
0b0000: p = 1, q = 0

0b0001: p = 2, q = 0

0b0010: p = 4, q = 0

0b0011: p = 8, q = 0

0b0100: p = 16, q = 0

0b0101: p = 1, q = 1

0b0110: p = 2, q = 1

0b0111: p = 1, q = 28
0b1000: p = 2, q = 28
0b1001: p = 4, q = 28
0b1010: p = 1, q = 432
0b1011: p = 2, q = 432
0b1100: p = 4, q = 432
0b1101: p = 0, q = 1

0b1110: p = 0, q = 28
0b1111: p = 0, q = 432

	…
	…
	…

	MFM_bitmap
	8
	Maximum of 3 distinct concurrent MFM are allowed with MFM_bitmap. If a currently allocated MFM is indicated in the MFM_bitmap, it indicates a deallocation and reallocation of this MFM. ACK Allocation Flag shall be set to 0b1 in this case.

	Period
	4
	Resource is allocated at frames designated by every short and long period. The short feedback period is p frames. The long feedback period is q superframes. The first allocation shall start two frames later. The AAI subframe index is defined as in 16.2.14.2.2 and the AAI frame index is given by i+2, where i is the index of the frame where the Feedback Polling A-MAP IE is transmitted.
The feedback of MIMO feedback modes in MFM_allocation_index is allocated on the short period. The feedback of the transmit correlation matrix is allocated on the long period if q > 0. Short and long period reports shall start at the first allocation. When short and long period feedback reports coincide in the same frame, long period feedback content shall be sent in the same burst.
0b0000: p = 1, q = 0

0b0001: p = 2, q = 0

0b0010: p = 4, q = 0

0b0011: p = 8, q = 0

0b0100: p = 16, q = 0

0b0101: p = 1, q = 1

0b0110: p = 2, q = 1

0b0111: p = 1, q = 28
0b1000: p = 2, q = 28
0b1001: p = 4, q = 28
0b1010: p = 1, q = 432
0b1011: p = 2, q = 432
0b1100: p = 4, q = 432
0b1101: p = 0, q = 1

0b1110: p = 0, q = 28
0b1111: p = 0, q = 432

	…
	…
	…


-------------------------------  End of Text Proposal-1 ---------------------------------------------------
















































































































  


