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Proposed Text Change for UL 2Tx Codebook (16.3.10.3.1)
Wookbong Lee
LG Electronics
I. Introduction 
Currently IEEE 802.16m uplink 2Tx codebook contains antenna selection codewords (index 1000 and 1001) [1]. This antenna selection codewords may have some problem. So, we propose to change these antenna selection codewords to antenna turn off codewords.
II. Problem of antenna selection codewords 
The following is one example of uplink data transmission procedure in case of codebook based closed loop MIMO.

1. BS finds PMI for transmission. 
2. BS calculates suitable MCS level according to power status report (PSR) and MS’s sounding signal. 

3. MS calculates its power level based on equation (291) in D6 [1].

4. MS compares its calculated power level and its maximum power level.
5. If the calculated power level is larger than maximum power, then AMS reduce its power based on concurrent transmission rule (see section 16.3.9.4.6).
Problem comes when the selected PMI is one of the antenna selection codewords, Index 1000 and 1001 in uplink 2Tx codebook. (As mentioned in [2], power imbalance between two different antennas comes from e.g. user hand-gripping. In this case, transmitting using one antenna will be better. In other words, BS will select one of the antenna selection codewords.) 

Since it requires transmitting different power level for different antennas, MS needs to do step 4 for each antennas. This requires more complex algorithm than comparing sum power for all antennas.

And if the maximum power is larger than it has for each transmitting antenna, then MS will reduce its power for that antenna. Since quantized power status is reported by periodic or event-driven manner, there will be a gap between reported and using. This will increase BLER when there is power shortage. 

In most cases, if MS’s maximum power is 23dBm, then it wants to employ 20dBm power amp. for each transmit antennas to reduce cost of MS. However, to eliminate above issue, MS needs to employ 23dBm power amp. for each antennas even though it reports its maximum power as 23dBm.
III. Proposed Solution
To resolve above issue, we propose to use 1/sqrt(2) instead of 1 for antenna selection codewords. In other words, MS doesn’t need to do step 4 for each antenna but can do as a normal codeword, which has constant modulus property, as well as it can safely use low cost 20dBm without performance degradation. 
MS can turn off one of its antenna when it does not help to improve performance much. This will reduce MS power consumption. 
References
[1] Draft Amendment, P802.16m/D6
[2] “IEEE 802.16m Amendment Text Proposal for Sounding Antenna Selection,” C80216m-09/1449r1
Remedy :page 756,  Modify table 955 as follows:
-------------------------------------------------Text Change Start -----------------------------------------------------
Table 955 – Cbase,UL(2,1,4)

	Binary Index
	m
	Cbase,UL(2,1,4,m)=[c1;c2]

	
	
	c1
	c2

	…
	…
	…
	…

	1000
	8
	1 0.7071
	0

	1001
	9
	0
	1 0.7071

	1010-1111
	10-15
	-
	-


-------------------------------------------------Text Change END -----------------------------------------------------
















































































































  


