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1 Introduction

In the previous RAN4 meeting WF on simulation assumptions for NR UE PDSCH performance tests was agreed [1]. In this contribution we provide our views on remaining open issues for NR PDSCH UE demodulation performance requirements.
2 PDSCH demodulation performance requirements

2.1 Additional soft buffer test for PDSCH mapping type A
The following agreement were made on Normal PDSCH tests with 8 HARQ processes for FDD and 16 HARQ processes for TDD [1]:

	· Requirement with 70% test point and 8 HARQ process for FDD and 16 HARQ process for TDD: (FFS whether needed or not)

· Option 1: No tests

· Option 2 (simulation purpose)

· MCS #19 and rank 2 for FR1, FDD and TDD (7D1S2U) for both 2Rx and 4Rx

· MCS #13 and rank 2 (2Rx) for TDD (DDDSU) FR2

· Other options not excluded

· Interested companies are encourage to bring more analysis with simulation results to further decide the necessity of introducing such test cases in next RAN4 meeting.


In Figure 1 we provide link level simulation results for FR1 tests for UE with and without soft combining. 
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FDD, CBW 10 MHz, SCS 15 kHz, Rank 2, 64QAM (MCS19), 2x2 Low, TDL-A

4 HARQ process, Soft Comb On

4 HARQ process, Soft Comb Off

8 HARQ process, Soft Comb On

8 HARQ process, Soft Comb Off

70% of Max T-put


	FR1, TDD
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TDD(pattern 1), CBW 40 MHz, SCS 30 kHz, Rank 2, 64QAM (MCS19), 2x2 Low, TDL-A

8 HARQ process, Soft Comb On

8 HARQ process, Soft Comb Off

16 HARQ process, Soft Comb On

16 HARQ process, Soft Comb Off

70% of Max T-put



	Figure 1. Impact of soft combining on PDSCH performance


From these results we can observe that PDSCH performance is almost same for scenarios with different number of HARQ processes. We can conclude that test cases with 4 HARQ processes for FDD and 8 HARQ processes already allow verification of soft combining and increase of the number of HARQ processes does not bring any benefits. Therefore, introduction of test cases with 8 HARQ processes for FDD and 16 HARQ processes for TDD only leads to definition of requirements for scenarios with BS processing delay described in Option 2-1 of WF [3] (i.e. 4 slots for 15kHz, 7 slots for 30kHz, 8 slots for 60kHz, 12 or 13 slots for 120kHz) Same time, in RAN4 #88 meeting we already agreed to define PDSCH requirements under following assumption [2]: “Assume similar minimum processing time as UE side (N2) for gNB emulator to decide HARQ process number”.
Proposal #1:
Do not define PDSCH requirements with 70% test point and 16 HARQ processes for TDD and 8 HARQ processes for FDD.
2.2 LTE-NR coexistence test
The following agreement were reached on LTE-NR coexistence tests [1]
	· PDSCH Type A

· Start symbol (S): 3

· Duration (L): [9 or 11]

· Note: Use 11 if RAN1 agreement on changes of additional DMRS position for Type A is confirmed

· Number of additional DMRS: 1

· Duplex mode: FDD only

· FRC: MCS4 Rank 1 for 2Rx and 4 Rx

· Overhead for TBS determination: 18


The following information related to additional symbol allocation was captured in chairman notes from RAN1 #94bis
	Working Assumption
For PDSCH mapping Type A, when lte-CRS-ToMatchAround is configured and dmrs-AdditionalPosition=’pos1’, and single-symbol DMRS, and if any DMRS symbol and any symbol containing common RS as indicated by lte-CRS-ToMatchAround is the same:  

· then the DM-RS positions for PDSCH duration (as measured from the beginning of the slot) of 13 and 14 are l0,12 instead of the default l0 , 11. The PDSCH processing time in Table 5.3-1 is increased from 13  to 14 in this case

· l0=3
This feature is UE optional


We can observe that such changes are not agreed yet and marked as a working assumption. Also, from chairman notes we can observe that if such feature will introduced then it will be optional. However, at current stage all PDSCH performance requirements are based on verification of mandatary features. Therefore, we suggest to define Rel-15 PDSCH requirements for LTE-NR coexistence scenarios with PDSCH duration 9 and later discuss introduction of requirements with PDSCH duration 11.
Proposal #2:
Define Rel-15 PDSCH requirement for LTE-NR coexistence scenarios with PDSCH duration 9.
2.3 CSI-RS for UE RX beam refinement

In the previous RAN4 meeting the following agreements were reached on generation of CSI-RS for UE RX beam refinement [1]:

	UE RX beam refinement for FR2

· FFS whether to configure CSI-RS for UE RX beam refinement 

· NZP CSI-RS configuration for BM:

· 2 ports

· 4 resources

· Periodicity 20 ms

· Offset 0

· Repetition ON

· Subcarrier index: 0

· OFDM symbol:

· Resource 1: 8, Resource 2: 9, Resource 3: 10, Resource 4: 11

· Density 1

· CDM2 


In general case, for the PDSCH reception in FR2 UE is expected to perform UE RX beam refinement to optimize the UE demodulation performance. For FR2 UE can be configured with NZP CSI-RS resources with repetition ON to perform RX beam refinement using both SSB and CSI-RS. In comparison to scenarios with only SSB based beam refinement, such configuration allows to reduce time of RX beam refinement processing and improve accuracy of beam refinement due to presence of larger number of resources/RSs for beam management. 

Proposal #3:
Configure both SSB and CSI-RS for the UE RX beam refinement for the FR2 UE Demodulation and CSI performance requirements
3 Conclusion

In this contribution we provide views on the NR UE PDSCH performance requirements. In summary we make the following proposals:
Proposal #1:
Do not define PDSCH requirements with 70% test point and 16 HARQ processes for TDD and 8 HARQ processes for FDD.
Proposal #2:
Define Rel-15 PDSCH requirement for LTE-NR coexistence scenarios with PDSCH duration 9.

Proposal #3:
Configure both SSB and CSI-RS for the UE RX beam refinement for the FR2 UE Demodulation and CSI performance requirements
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