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1   Background
For PMI reporting test with larger Tx ports, companies agreed to define test cases for both Type I single panel and Type II codebook. After several discussion during the past meetings, parameters for Type I single panel are all settled. In this meeting, we have submitted a paper containing the simulation results for Type I single panel for further alignment. While for Type II codebook, parameter configuration discussion is split into two discussion under two different test setup (SU-MIMO, MU-MIMO). 
Regarding to the Type II codebook, the test setup is still undetermined. Since the issue of choosing one of the test setup is discussed under the eMIMO WI as well, and to avoid duplicate discussion, please find more our views on the discussion paper of Rel-16 eType II codebook (R4-200xxxx).

In addition, RAN4 didn’t get consensus on the release independence on PMI reporting requirements for Rel-15 Type II codebook during RAN4#95-e meeting.
In this contribution, we would like to share our views on the release independence issues and also on parameter configuration for Type II codebook under SU-MIMO condition in case this setup is finalized.
2   Discussion
2.1   Type II codebook requirements
For SU-MIMO test setup, there are plenty of undetermined parameter configurations. We have run comprehensively simulations covering all possible combination of configurations in order to see if there is significant performance difference while using different candidate options. Following simulation results have been run based on the agreed Way forward [1] and simulation assumption [2].
Note that following simulation results are run using 16Tx, 2Rx, FDD and XP medium except when we are comparing different MIMO correlations.
Codebook construction

The codebook construction for Type II codebook has been well discussed in past several meetings. Here we echo the past views and comments that test cases with 32 Tx ports will significantly increase the test complexity. 
Another consideration is that 16 Tx ports has been decided to be the baseline codebook construction configuration in Rel-16 eType II codebook PMI reporting test under SU-MIMO test setup. 

For verifying the procedure of Type II codebook reporting, 16 Tx ports is well enough.

Thus, we propose to use the same codebook construction as Rel-16 eType II codebook PMI reporting test. 

Proposal 1: Use the same codebook construction as Rel-16 eType II codebook PMI reporting test

Npsk

For the configuration of Npsk, there are two candidate options:

	· Npsk (phaseAlphabetSize)
· Option 1: 4
· Option 2: 8


We have run simulations under the condition of both wideband and subband. Please see them below:
Table 2-1 Simulation results for different Npsk configuration

	
	Wideband
	Subband

	Npsk
	QPSK
	8PSK
	QPSK

Subband amplitude 0
	8PSK

Subband amplitude 0

	SNR at 70% max throughput (dB)
	7.74
	7.59
	7.85
	7.57

	SNR at 90% max throughput (dB)
	10.36
	10.12
	10.28
	9.9


From the simulation results, we observed that performance difference between QPSK and 8PSK is rather small no matter we configure wideband or subband, which means that the advantage of using 8PSK can not be shown under current simulation assumptions. In this case, for the reason of simplify the test, we prefer to use QPSK for configuration.
Proposal 2: Use QPSK for Npsk configuration
SubbandAmplitude
Two candidate options for the configuration of SubbandAmplitude:
	· SubbandAmplitude
· Option 1: False
· Option 2: True


Same thing happened here for the parameter of SubbandAmplitude, if we could look at our simulation results shown below:
Table 2-2 Simulation results for different SubbandAmplitude configuration

	
	QPSK
	8PSK

	SubbandAmplitude
	True
	False
	True
	False

	SNR at 70% max throughput (dB)
	7.75
	7.85
	7.52
	7.57

	SNR at 90% max throughput (dB)
	10.16
	10.28
	9.82
	9.9


We don’t much gain when configuring ‘True’ on SubbandAmplitude based on the simulation results above. Therefore, we prefer to use ‘false’ for configuration. 
Proposal 3: Use ‘false’ for SubbandAmplitude configuration
MIMO correlation

Companies have different views on which MIMO correlation that will be chosen for the test. Most opinions are concentrated the following options:
	· MIMO correlation
· Option 1: XP High
· Option 2: XP Medium


In order to compare these two correlation, we’ve run simulations that using same other configurations under two MIMO correlations, see some of them below:

Table 2-3 Simulation results under different MIMO correlations
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As we have mentioned in the last meeting, it is much comparable if we could define the same MIMO correlation with Type I single panel codebook. Meanwhile, we also find that SNR differences between configurations are more obvious when using XP medium for MIMO correlation. Thus, we don’t have any strong preference on choosing any of these two correlations. Companies can see if this is a common issue, before making any decision on this.
Proposal 4: Companies can see if the situation of SNR differences between configurations are more obvious when using XP medium is a common issue, before making any decision on this
Other issue
While we’re running the simulation of Type II codebook, we find that there might be a need of reaching a consensus on how to run the simulation of ‘random PMI’. We are afraid that different way of running ‘random PMI’ among companies may lead to unexpected difference on simulation results, which will definitely bring uncertainties on further simulation results alignment. 

If we can look back to Type I single panel codebook, we will find a clear definition on ‘random PMI’, please see the following that captured from 38.214, 5.4.1.4.2:
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However, there is no similar definition for random PMI in Type II codebook. 
Thus, one possible way of doing this is to firstly randomly select beam combination: Since beam combination is a finite set, so first randomly select a beam group, then traverse all beam combinations of the beam group to form a set, finally randomly select from this set.

Second is to randomize weighting coefficient: The amplitude and phase quantization gears are limited. Take wideband as an example. For each layer, there are 2L*1 weighting coefficients, and each weighting coefficient is independently randomized with an amplitude quantization gear and a phase quantization gear. To at least ensure one of the weighting coefficients is quantized as the highest grade, phase quantization is 0 gear and its position at 2L is randomly generated. 
Although the set is limited due to the limitation of quantization gears, the set that contains all the possibilities is also very large, and it takes a long time for simulation to achieve uniform randomness. While a unified random method can be considered, such as reducing the optional set to ensure fairness.
Above is the possible way of simulating random PMI in Type II codebook reporting test. We would like to bring this issue into this meeting and to see if interested companies could reach a consensus on this before any simulation results alignment, in order to ensure the accuracy and fairness of requirements.

Observation 1: A common way of doing random PMI for Type II codebook simulation might need to be agreed in order to reach sufficient randomization and meanwhile avoid uncertainty and unexpected results brought by infinite random parameters 
2.2   Release independent

Regarding to the release independent issue, there are several candidate options from previous agreed Way forward [3]:

	•
Release independence

–
PMI reporting requirements for Rel-15 type II codebook

•
Option 1: Release independent from Rel-15

•
Option 2: Not release independent from Rel-15

Note: conclusion will be reached in next RAN4# 96-e meeting

•
Requirements applicability

–
For all topics under NR performance requirement enhancement WI

•
Whether requirements applicability needs to be defined

-
No additional features/capabilities needs to be defined in RAN4 Rel-16 feature list to indicate that UE supports requirements for Rel-15 features


Based on the current discussion about Rel-15 type II codebook testing [1], all simulation assumptions are based on the release 15 core specification, the performance testing is used to verify Rel-15 type II codebook that is optional with capability signaling, it is reasonable to test this performance requirements for UE that supports this feature from Rel-15, so it is feasible to make the PMI reporting test for Rel-15 type II codebook release independent from release 15.
Proposal 5: Enable PMI reporting test for Rel-15 type II codebook to be release independent from Release 15
3   Conclusion 
In this contribution, we discussed all the open issues related to the test parameter configurations for Type II codebook PMI reporting test. Then, we gave our proposals on selecting between candidate options based on our simulation results. 
We can conclude that from the observation of SNR point for ‘Follow PMI’, there is:

· Maximum 0.6dB gain brought by subband PMI reporting

· Maximum 0.4dB gain brought by 8PSK
· Maximum 0.16 gain brought by setting the SubbandAmplitude to ‘true’

Meanwhile, more obvious SNR difference has been observed under XP medium correlation. Therefore, we propose the following:

Proposal 1: Use the same codebook construction as Rel-16 eType II codebook PMI reporting test
Proposal 2: Use QPSK for Npsk configuration
Proposal 3: Use ‘false’ for SubbandAmplitude configuration
Proposal 4: Companies can see if the situation of SNR differences between configurations are more obvious when using XP medium is a common issue, before making any decision on this
Observation 1: A common way of doing random PMI for Type II codebook simulation might need to be agreed in order to reach sufficient randomization and meanwhile avoid uncertainty and unexpected results brought by infinite random parameters
Proposal 5: Enable PMI reporting test for Rel-15 type II codebook to be release independent from Release 15.
4   Reference
[1] R4-2008846, Way forward on PMI reporting requirements for Tx ports larger than 8 and up to 32, Ericsson, Samsung
[2] R4-2008847, Simulation assumptions for NR PMI reporting requirements for more than 8 Tx ports, Ericsson
[3] R4-2008837, Way forward on release independence aspects for NR Rel-16 UE demodulation and CSI reporting requirements, Huawei, HiSilicon
