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1 Introduction
In the last RAN4 meeting, RAN4 agreed to introduce the PDSCH demodulation requirements at 30%ile throughput test point with 16 HARQ process for 16QAM and rank 1 case. In this contribution, we discuss some remaining issues on soft combining verification for PDSCH demodulation requirements.
2 Discussion
The agreements for soft combining at the last meeting are summarized as follows [1].

	· Performance metrics

· 30% of maximum throughput

· Test parameters: 
· FDD and TDD 
· TDD UL-DL configurations: 7D1S2U for FR1 and DDDSU/DDSU for FR2
· FRC: 16QAM Rank 1 (MCS 13)
· 16 HARQ processes for TDD and 8 HARQ processes for FDD
· Channel model: 
· FR1: TDL-C, 300ns and 100 Hz 
· FR2: TDL-A, 30ns and [75 or 300] Hz 
· FFS whether to define FR1 and FR2 test case for 70% test point targeting for high rank and high modulation order and 16 HARQ processes for TDD and 8 HARQ processes for FDD


One remaining issue is the last bullet, i.e. whether to introduce some test cases for 70% test point targeting for high rank and high modulation order with 16 HARQ process for TDD and 8 HARQ process for FDD. The motivation to introduce those test cases is as follows:

1. Verification of normal PDSCH demodulation for higher rank/MCS with 16/8 HARQ processes for TDD/FDD.

2. Verification of soft combining for higher rank/MCS
The first motivation is very important aspect for the initial NR deployment. In the following, we show the realistic BS processing delay in the initial deployment. 

Table.1 Example of HARQ RTT for gNB
	SCS [kHz]
	DL HARQ RTT [ms]
	UL HARQ RTT [ms]

	30
	3 (6 slots)
	3.5 (7 slots)

	120
	1.625 (13 slots)
	1.500 (12 slots)


At the last RAN4 meeting, RAN4 agreed to introduce the test case for 16 HARQ processes assuming cell-edge environment, but only cell-edge does not provide enough testing coverage. Some test cases for 16 HARQ processes assuming cell-canter environment should be introduced. The second motivation is also important since only 30% test point is introduced for cell-edge environment in the current RAN4 agreement. In Fig.1, we show the link evaluation results assuming test case 9 in [2], i.e. 16QAM and rank 4. From the results, we can see that UEs with and without soft combining can be distinguished by 70% test point since the performance difference is 1.3dB at 70% test point. However, 70% test point cannot distinguish the UEs with limited and full soft combining since the performance difference between those UEs are almost the same at 70% test point. From the test coverage point of view, it is better to introduce 30% test point to fully confirm the full soft combining capability at the UE, but it can be compromised since the system performance would not be greatly degraded by limited soft combining at cell-center environment.
 On the other hand, the HARQ process for SDR requirements is still FFS. As pointed out by some companies, HARQ retransmission in SDR test would not occur frequently. Thus, our proposal for soft combining verification and higher HARQ process is as follows.
Proposal 1. The following should be agreed as a package.
· Introduce FR1 and FR2 test case for 70% test point targeting for high rank and high modulation order and 16 HARQ processes for TDD and 8 HARQ processes for FDD
· MCS #13 and rank 4 (4Rx) and MCS #19 and rank 2 (2Rx) for FDD with 8 HARQ process for FR1

· MCS #13 and rank 4 (4Rx) and MCS #19 and rank 2 (2Rx) for TDD (7D1G2U) with 16 HARQ process for FR1
· MCS #13 and rank 2 (2Rx) for TDD (DDDSU) with 16 HARQ process for FR2
· HARQ process for SDR requirements is [8] for TDD and [4] for FDD.
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Fig.1. Link evaluation results assuming 16QAM (MCS#13) and rank 4
Another issue we need to discuss is soft combining for EN-DC case. At the least meeting, the following was agreed [1].
	· For single carrier SA/NSA Normal demodulation / CSI reporting performance requirements
· Reuse the test case parameters for NSA/SA requirements
· Define same minimum performance requirements for NSA/SA modes
· For NSA requirements define NR requirements only (i.e. no LTE requirements).
· Use noise-free LTE link for NSA mode
· Note: To be confirmed for FR2
· Additional specific EN-DC requirements can be specified after normal requirements finalized.


In EN-DC case, it is unclear that LTE and NR share the same soft buffer (memory). If the UE does not share it, each requirement in LTE and NR for 30% (and 70%) test point can correctly verify the soft combining capability in EN-DC case without additional test cases. However, if LTE and NR share the soft buffer, noise-free LTE link is quite optimistic assumption from soft combing point of view in EN-DC mode, and some limited test cases for soft combining verification should introduced.
Proposal 2: If LTE and NR share the soft buffer in EN-DC mode, introduce additional EN-DC requirement assuming 30% test point for both LTE and NR with noise.
3 Conclusion

In this contribution, we discuss the remaining issues for soft combining verification for NR PDSCH requirement. proposals are summarized below:
Proposal 1. The following should be agreed as a package.

· Introduce FR1 and FR2 test case for 70% test point targeting for high rank and high modulation order and 16 HARQ processes for TDD and 8 HARQ processes for FDD
· MCS #13 and rank 4 (4Rx) and MCS #19 and rank 2 (2Rx) for FDD with 8 HARQ process for FR1

· MCS #13 and rank 4 (4Rx) and MCS #19 and rank 2 (2Rx) for TDD (7D1G2U) with 16 HARQ process for FR1
· MCS #13 and rank 2 (2Rx) for TDD (DDDSU) with 16 HARQ process for FR2
· HARQ process for SDR requirements is [8] for TDD and [4] for FDD.
Proposal 2: If LTE and NR share the soft buffer in EN-DC mode, introduce additional EN-DC requirement assuming 30% test point for both LTE and NR with noise.
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