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[bookmark: _Toc116995841]Introduction
This document extends the discussion on the 8Rx UE demodulation and CQI requirements introduced in RAN4 #105 summarized in [1], discussions were continued at RAN4 #106 where the way forward was summarized in [3]. 
The agreements reached during the last meeting regarding both 8 RX and CQI requirements are captured on the WFs [2] and [5]
The major open topics being:
	· PDSCH requirements
· SDR requirements
· CQI requirements



This paper presents Nokia’s views on the open issues related to the 8Rx UE CQI demodulation, extending the previous discussion in [2]. 
This discussion is supported by simulation results provided in [4].
In this paper, we present Nokia’s view on the impact to demodulation requirements.      

Discussion
In RAN4#106-bis-e, we agreed to define requirements for CQI where there are two open issues as follows:
	Issue 4-1: Report quantity configuration
· Use the legacy configuration, report quantity 'cri-RI-PMI-CQI '
· Use two-one-TypeI-SinglePanel-Restriction = 00000001
· Following options for i2 will be discussed for next RAN4 meeting:
· Option 1: TE sets random i2 (1 out of 2 possibilities) during the test
· Option 2: TE uses fixed value i2 = 0 or 1 during the test
· Option 3: Leave TE implementation to use random i2 or fixed i2 = 0 or 1
Issue 4-4: SNR points
· Option 1: [4,5] dB and [10,11] dB
· Option 2: [7,8] dB for 64QAM, [1,2] dB for 16QAM
· Other options are not precluded 




Report Quantity Configuration
The main open issue following RAN4#106-bis-e relates to the definition of i2 and whether this is fixed, random, or left to the Test Equipment vendors.
Whilst the choice of i2 does not matter for performance, since i2={0,1} only changes the phase inversion between the polarizations of the precoding structure, and as such will not change the minimum performance requirements. We feel it is important to define this as fixed in order to not impose randomness in Test Equipment behaviour without any benefit.
Therefore, we would propose that this is fixed at a value of 0.
[bookmark: _Toc134790676]The choice of i2 will no impact performance in any way.
[bookmark: _Toc134790677]A random i2 will impose randomness and higher implementation complexity on Test Equipment behaviour.
[bookmark: _Toc134790678]We propose that to reduce unnecessary randomness in test equipment, i2 shall be fixed at a value of 0 (option 2, with i2=0).

SNR Points
Based on our simulation results [4], the most stable CQI reporting condition is in {option 2: [7, 8] dB for 64QAM, [1, 2] dB for 16QAM}. Alternatively {Option 1: [4, 5] dB and [10, 11] dB} would also provide reasonable SNR points based on our simulation results.
[bookmark: _Toc134790679]RAN4 shall use {option 2: [7, 8] dB for 64QAM, [1, 2] dB for 16QAM} as the SNR points for CQI reporting.
[bookmark: _Toc116995848]Conclusion
This contribution provides our views on CQI requirements for 8RX UE demodulation. Specifically, a series of observation and proposals are made as follows: 
Observation 1: The choice of i2 will no impact performance in any way.
Observation 2: A random i2 will impose randomness and higher implementation complexity on Test Equipment behaviour.
Proposal 1: We propose that to reduce unnecessary randomness in test equipment, i2 shall be fixed at a value of 0 (option 2).
Proposal 2: RAN4 shall use {option 2: [7,8] dB for 64QAM, [1,2] dB for 16QAM } as the SNR points for CQI reporting.
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