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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]:

	· FFS whether to introduce additional requirement with 70% test point with 8 HARQ process for FDD and 16 HARQ process for TDD

· Option 1: No Test since soft buffer test has been defined
· Option 2: Introduce PDSCH demodulation tests with 70% test point with 8 HARQ processes for FDD and 16 HARQ processes for TDD


In Figure 1 we provide link level simulation results for scenarios with different number of HARQ process and different UE processing assumptions on soft combining. Also, for scenarios with 8 HARQ process for FDD and 16 HARQ process for TDD we provide results for scenarios with limited UE soft buffer size, where UE can store soft bits for 4 HARQ process in FDD and 8 HARQ process for TDD.
	FR1, FDD, 2 Rx
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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

8 HARQ process, UE buffer limit

70% @ Max T-put


	FR1, FDD, 4 Rx
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FDD, CBW 10 MHz, SCS 15 kHz, Rank 2, 64QAM (MCS19), 2x4 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

8 HARQ process, UE buffer limit

70% @ Max T-put



	FR1, TDD, 2 Rx
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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

16 HARQ process, UE buffer limit

70% @ Max T-put


	FR1, TDD, 4 Rx
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TDD(pattern 1), CBW 40 MHz, SCS 30 kHz, Rank 2, 64QAM (MCS19), 2x4 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

16 HARQ process, UE buffer limit

70% @ Max T-put



	FR2
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TDD(pattern 1), CBW 100 MHz, SCS 120 kHz, Rank 2, 16QAM (MCS13), 2x2 Low, TDL-A, 300Hz

8 HARQ process, Soft Comb On

8 HARQ process, Soft Comb Off

16 HARQ process, Soft Comb On

16 HARQ process, Soft Comb Off

16 HARQ process, UE buffer limit

70% @ Max T-put



	Figure 1. Impact of soft combining on PDSCH performance


From these results we can observe that for scenarios with 8 HARQ process in FDD and 16 HARQ process in TDD performance degradation due to UE soft buffer size limitation is very small (~0.2 – 0.7 dB) and cannot be tested. Also 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 to verify soft combining and increasing 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 [4] (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 [3]: “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 TCI state and QCL configuration parameters
In RAN4 #88bis and 89 the following agreements on TCI state configuration were reached [2] [1]:
	RAN4 #88bis
· Only one TCI state configured for NR UE performance test cases in Rel-15( [QCL behavior Type A and  TypeD (FR2 only)])

· Detailed parameters FFS
RAN4 #89

· Further discuss in RAN4 #90

· TCI state and QCL configuration parameters for PDSCH requirement


Based on TCI state configuration structure from 38.331, we suggest to consider the following parameters to setup QCL assumptions:

Table 1. TCI configuration for Rel-15 PDSCH tests

	TCI parameters
	FR1 tests
	FR2 tests

	TCI state #1
	QCL info Type 1
	Reference signal
	Index of NZP CSI RS resource from TRS

	
	
	QCL type
	Type A

	
	QCL info Type 2
	Reference signal
	N/A
	Index of NZP CSI RS resource from TRS

	
	
	QCL type
	N/A
	Type D


Proposal #2:
Use TCI configuration from Table 1 to define Rel-15 NR PDSCH requirements.

2.3 TRS configuration for FR2
In RAN4 89 meeting the following agreements of TRS configuration were reached [1]:

	· Further discuss in RAN4 #90

· TRS configuration for FR2

· Option 1: Do not change TRS configuration

· Option 2: 20ms with 1 slot duration and OFDM symbol indexes 5, 9

· Option 3: 40ms with 1 slot duration

· Other options are not precluded

· TRS configuration change can be applicable for one of test cases. Exact test cases is FFS. 

· FFS whether to introduce configuration for normal demodulation or SDR test cases


Based on TS 38.214, TRS can be configured with 1 slot or 2 slots duration in FR2. Current baseline assumption for all PDSCH demodulation tests cases is 2 slots TRS, because such configuration allows to achieve rather accurate Doppler spread estimates. In Figure 2 we provide the performance comparison in case 1 or 2 TRS slots are configured for the following tests cases:
· 7.2.2.2.1, Test 1-1, TDD, Pattern 1, CBW 100 MHz, SCS 120 kHz, QPSK, Rank 1, TDL-C 60ns, 300Hz
· 7.2.2.2.1, Test 2-1, TDD, Pattern 2, CBW 100 MHz, SCS 120 kHz, QPSK, Rank 2, TDL-A 30ns, 75Hz
	Throughput statistic
	Estimated Doppler spread value
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TDD(pattern 1), CBW 100 MHz, SCS 120 kHz, Rank 1, QPSK (MCS4), 2x2 Low, TDL-C, 300Hz

2 Slots TRS

1 Slot TRS
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TDD(pattern 1), CBW 100 MHz, SCS 120 kHz, Rank 1, QPSK (MCS4), 2x2 Low, TDL-C, 300Hz

2 Slots TRS

1 Slot TRS
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TDD(pattern 2), CBW 100 MHz, SCS 120 kHz, Rank 2, QPSK (MCS4), 2x2 Low, TDL-A, 75Hz

2 slots TRS

1 slot TRS
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TDD(pattern 2), CBW 100 MHz, SCS 120 kHz, Rank 2, QPSK (MCS4), 2x2 Low, TDL-A, 75Hz

2 slots TRS

1 slot TRS



	Figure 2. Comparison analysis for 1 slot and 2 slots TRS.


Observations:
· Significant degradation of Doppler spread estimation accuracy for scenarios with 1 slot TRS in comparison to 2 slots TRS
· PDSCH performance degradation (up to 1 dB) for scenarios with 1 slot TRS in comparison to 2 slots TRS
Taking into account all these observations, we cannot simply modify TRS configuration and reuse simulation results which was obtained under 2 slots TRS assumptions. Therefore, additional alignment is required in case TRS configuration will be changed. By the way, considering of scenarios with 1 slot TRS configuration may be required only to check that UE can make tracking using 1 slot TRS (i.e. just functionality verification). However, we already have FR2 REFSENS tests which were defined under assumption of 1 slot TRS configuration and can be used to verify 1 slot TRS based receive processing. We suggest to keep TRS configuration unchanged for Rel-15 Normal and SDR requirements.
Proposal #3:
Use 2 slots TRS configuration for Rel-15 Normal and SDR 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:
Use TCI configuration from Table 1 to define Rel-15 NR PDSCH requirements.

Table 1. TCI configuration for Rel-15 PDSCH tests

	TCI parameters
	FR1 tests
	FR2 tests

	TCI state #1
	QCL info Type 1
	Reference signal
	Index of NZP CSI RS resource from TRS

	
	
	QCL type
	Type A

	
	QCL info Type 2
	Reference signal
	N/A
	Index of NZP CSI RS resource from TRS

	
	
	QCL type
	N/A
	Type D


Proposal #3:
Use 2 slots TRS configuration for Rel-15 Normal and SDR requirements
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