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1   Background
Regarding the Type I codebook PMI reporting test, companies have discussed it for more than 4 meetings. Through these discussions, all test parameters are settled until now except the pmi-FormatIndicator, for which companies still have different views on whether to introduce the subband into the Type I PMI reporting test. For this issue, we would like to give some background first:
· Deep discussion on whether to introduce subband test cases begun in RAN4 #92bis, while interested companies shared their views but no conclusion had been made (FFS on subband)[1][2].
· Then, companies had an efficient discussion on this issue in RAN4 #93 and one agreement had been reached:

	· Decide whether to define subband requirements based on the simulation results.


· In RAN4 #94-e, interested companies provided their simulation results and based on that some of them shared views mostly opposite the previous agreement. 
· While in RAN4 #94-e-bis, discussion continued, no agreement had been made.

In this contribution we would like to share our views on this issue and more solid data from simulation results have been provided. 
2   Discussion

Follow the Way forward
To be honest, whether to introduce subband test cases is quite easy to make a decision. Interest companies have done a lot of works, discussions and made very clear instructions on the previous Way forward. Therefore, if we simply follow the agreements listed in the previous meeting, we won’t be in this situation. 
Following the agreements listed in the Way forward is the meaning of why we need a Way forward. Agreements from RAN4 #93 [3] have been captured below for information:
[image: image1.png]Agreement:-
To define requirement for wideband PMI reporting under TDLA30-5, firstly run simulation only for 32 Tx ports.
o

For Tx ports larger than 8 and up to 32, firstly decide the simulation assumptions for subband PMI reporting, and
then decide whether to define requirements based on the simulation results under TDLC300-5.
o If subband PMI test for 16 Tx ports will be introduced, only 32 Tx ports will be covered in wideband PMI
test..

o If subband PMI test for 16 Tx ports will not be introduced, both 16 and 32 Tx ports will be covered in
wideband PMI test.





Gain
In our understanding, ‘Decide whether to define subband requirements based on the simulation results’ means that if we observed a gain from subband over wideband, then we could agree to introduce subband test cases, otherwise we won’t. Holding this comprehension we would like to share the simulation results that provided by interested companies either in this meeting or previous meetings. Hope we can find some insights from these numbers.

Table 2-1 Simulation results for subband and wideband under TDLC300-5
	16x2

	
pmi-FormatIndicator
	SNR(dB)/gamma @ 90% Max TP

	
	Huawei
	Samsung
	Ericsson
	Qualcomm
	Intel
	China Telecom

	wideband
	13.6/4.13
	12.5/3
	10/5.65
	14.49/2.82
	10.6/4.2
	11.6/3.9

	subband
	13.1/4.42
	11.8/4.17
	10/5.63
	14.49/3.24
	10.4/3.5
	11.5/3.9


TDLC300-5 is the channel condition that companies agreed to run simulation for wideband and subband comparison. 
While in this summary table above, we updated our simulation results in this meeting, please see them in this table. Simulation results from Samsung, Ericsson and Qualcomm were submitted in RAN94-e-bis, results from Intel and China Telecom were submitted in RAN4 #94-e.

From this table we can observe that the biggest gap between SNR values for wideband and subband is 0.7dB(12.5-11.8=0.7) comes from Samsung, and the biggest gap between gamma values is 1.17(4.17-3) also from Samsung. Except that, others show extremely close values, which we are more willing to call it no gain, when comparing each SNR and gamma between wideband and subband. 
Of course, it is difficult to judge whether this phenomenon is a gain and how much gap after all can we indicate it as a gain. Unfortunately, the previous Way forward did not give us more guidance on these two questions, but maybe one brief example can give us some inspiration:
During the discussion in Rel-16 LTE eMTC, some companies stated or implied that 0.6 to 1.4dB gap is rather no gain or can be negligible. [4]
Based on the above, we are not sure about the criteria of judging. 
More simulation results

During the discussion in previous meetings, companies provided their simulation results based on the agreed assumptions [5]. We summarized the results for wideband 16Tx, see the table below:
Table 2-2 Simulation results for wideband FDD
	16x2, 16x4

	Antenna
	SNR(dB)/gamma @ 90% Max TP

	
	Huawei
	Samsung
	Ericsson
	Qualcomm
	Intel
	China Telecom

	2Rx
	13.8/3.2
	12.5/3
	11.16/3.69
	
	3.7(gamma)
	11.8/4.5

	4Rx
	8.8/4.3
	8.4/4.26
	6.21/4.09
	
	5.2(gamma)
	6.5/6.2


The simulation results shown in table 2-2 are run under the channel condition of TDLA30-5, for which is the same with that used in 32 Tx ports and will be implemented if subband is not going to be introduced for 16 Tx ports. 

Results from Huawei are captured from RAN4 #94-e. Results from Samsung, Ericsson and China Telecom are captured from RAN4 #94-e-bis. Results from Intel are came from RAN4 #93 since no further updates. We are not able to capture the results from Qualcomm. 

As we can see from the table, simulation results for wideband under the propagation condition of TDLA30-5 are more stable than that of subband. Take 2Rx as an example: The biggest gap of SNR and gamma among companies’ results is 2.64dB(13.8-11.16=2.64) and 1.5(4.5-3=1.5) respectively. While in the results of subband, these two gaps are 4.49dB(14.49-10=4.49) and 2.83(5.65-2.82=2.83). 
Therefore, we have observed a much smaller divergence in those results for wideband 16Tx, which may lead easier alignment in further meetings. 
Test coverage
As for the test coverage that has been mentioned several times by different companies, we do not deny that introducing subband test cases is kind of extending the test coverage indeed, but it should be kept in mind that we cannot define every feature. Instead, we must make choices among those features and that is why we need RAN4 discussion, otherwise we just simply cover all features agreed in RAN1 in testing. 

Introducing new features or new test cases is always an extension of test coverage, but this extension has to be beneficial, and the number of introduced features should be under some limitation, which is to say we cannot include all of the “new” features with potential benefits or assuming it is useful.
More importantly, if we look back the agreement listed in the background section, it is very straightforward that companies agreed to decide whether to introduce subband based on the simulation results rather than coverage. Thus, we are confusing why some companies keep mention the test coverage or even the reason of fulfilling the functionality test, which we think it’s unnecessary since RAN4 should focus on performance testing rather than functionality test. Maybe RAN1 or some other group is responsible for testing the functionality. 
Given that analysis from different points of view, we find it hard to consider subband in Type I codebook PMI reporting test cases design, hence we propose:
Proposal 1: Not to define Subband PMI requirements for 16Tx ports and covers 16 Tx port requirements with Wideband
3   Conclusion and Proposals
In this contribution, we discuss the only open issue of whether to introduce the subband requirements for Type I codebook PMI reporting test. We first give some background on this issue and then share our views based on the simulation results.
With no Way forward, no gain observed, no stable results and no solid reasons for coverage, we strongly disagree introducing subband requirements for Type I codebook PMI reporting test. 

Based on the analysis above, we propose the following:
Proposal 1: Not to define Subband PMI requirements for 16Tx ports and covers 16 Tx port requirements with Wideband
4   Reference
[1] R4-1912724, Ad-hoc minutes for NR R16/15 UE demodulation, China Telecom
[2] R4-1912834, Way forward on PMI reporting requirements for Tx ports larger than 8 and up to 32, Ericsson
[3] R4-1915856, R15/R16 NR UE Demodulation ad-hoc minutes, China Telecom

[4] R4-2005579, Email discussion summary for [94e Bis][211] LTE_eMTC5_Demod, Moderator(Ericsson)
[5] R4-2005550, Simulation assumptions for NR PMI reporting requirements for more than 8 Tx ports, Ericsson

