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Proposed Text Change for UL 2Tx Codebook (16.3.9.3.1)
Wookbong Lee
LG Electronics
I. Introduction 
I am not satisfied with the resolution of comment 284 in SB.
Reason for rejection was “The proposed changes violate the rule of normalization for each codeword, and degrade the AMS performance as -3 dB in general case (in no power shortage case).”
However, I can’t agree with both reasons.
First reason: Proposed changes violate the rule of normalization for each codeword.

· I think this talk about “unitary” property of codebook. The proposed scheme, indeed, violates unitary property of codebook. But, more important codebook property is “constant modulus” in uplink. All other codewords meets this requirement except the antenna selection codewords. As a matter of fact, we don’t have any reason not to select downlink codebook for uplink if we don’t follow this property.

Second reason: Proposed changes degrade the AMS performance as -3dB in general case.

· This is not true. Since antenna power imbalance happens usually by user hand gripping in 2Tx case, this situation is kind of long time behavior (not a “ms” behavior), so if ABS wants to increase that AMS’s link quality, it can do that with 3dB boosting by AAI_POWER_ADJ message. Also, even though the proposed changes reduce the power by 3dB for certain antenna, it also reduces interference level. So, performance degradation won’t be serious as -3dB in general. Moreover, the selection of the proposed codeword is totally ABS’s job to save AMS’s power.

	UMi Channel with 2Tx and 4Rx

CSM with up to 2 AMS

10MHz, TDD (5:3)
	3bit codebook 
(current D7 codebook without antenna selection codewords)
	4bit codebook 
(current D7 codebook)
	4bit codebook with modification 
(current D7 codebook with antenna turn off codewords)

	Without power imbalance
	Spectral Efficiency (bps/Hz)
	3.19
	3.19
	-

	
	Cell edge Throughput (kbps)
	327
	329
	-

	
	IoT level (dB)
	9.64
	9.59
	-

	-6dB imbalance (50% of AMS)
	Spectral Efficiency (bps/Hz)
	-
	3.06
	3.05

	
	Cell edge Throughput (kbps)
	-
	286
	297

	
	IoT level (dB)
	-
	9.65
	9.76

	-9dB imbalance (50% of AMS)
	Spectral Efficiency (bps/Hz)
	-
	3.06
	 3.00

	
	Cell edge Throughput (kbps)
	-
	288
	271

	
	IoT level (dB)
	-
	9.82
	9.80


Assuming all AMS equips with (23dBm, 23dBm) power amplifier. If it is not, then performance of current D7 codebook will be reduced due to inaccurate MCS level selection as explained in next section.
For antenna turn off codewords, maximum per antenna power is set to 20dBm.
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. ABS finds PMI for transmission. 
2. ABS calculates suitable MCS level according to power status report (PSR) and AMS’s sounding signal. 

3. AMS calculates its power level based on equation (291) in D7 [1].

4. AMS 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 16.3.8.4.6).
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, ABS will select one of the antenna selection codewords.) 

Since it requires transmitting different power level for different antennas, AMS 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 AMS 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 AMS’s maximum power is 23dBm, then it wants to employ 20dBm power amp. for each transmit antennas to reduce cost of AMS. However, to eliminate above issue, AMS 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, AMS 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. 
AMS can turn off one of its antenna when it does not help to improve performance much. This will reduce AMS power consumption. 
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Remedy :page 772,  Modify table 951 as follows:
-------------------------------------------------Text Change Start -----------------------------------------------------
Table 951 – 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 -----------------------------------------------------
















































































































  


