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1. Introduction
In this paper, we discuss our views on different NR PDSCH demodulation performance tests.
2. DCI Based Dynamic TDD Configuration Determination
In the last meeting, WF [1] was approved which listed two options on defining the test cases with DCI based dynamic Ul/DL determination:

· Option 1: Use dynamic UL/DL determination for some existing PDSCH demodulation test case(s). 

· Option 2: Do not define test

As discussed in [1], this feature is mandatory without capability. If RAN4 doesn’t define any test with dynamic TDD configuration determination and some UEs have undefined behavior with dynamic TDD configuration, it will be hard for base stations to configure dynamic TDD configuration in future even if future UEs support it properly. Therefore, we support Option 1 and propose the following to ensure forward compatibility.

Proposal 1: Define at least one PDSCH demodulation performance test each for FR1 and FR2 with DCI based dynamic TDD configuration determination.
3. Number of HARQ processes

In the last few meetings, companies have been debating on whether to define more test cases with 8 (FDD)/ 16 (TDD) HARQ processes on top of already agreed test cases with 30% test point which verifies the support of 8/16 HARQ processes in UEs. 

Based on our simulation results, performance for proposed additional test case with higher number of HARQ processes is same as 4 (FDD)/ 8(TDD) HARQ processes. So, using higher number of HARQ processes will unnecessarily increase the network latency without any performance gain.

In case of SDR test cases, regime of interest is 85% of peak throughput. In this regime, UE will barely see one retransmission in some cases. Therefore, having higher number of HARQ processes will not show any performance gain.
Therefore, we propose the following.

Proposal 2: Do not define PDSCH or SDR test cases with 8 (FDD) / 16 (TDD) HARQ processes except 30% TP test cases.  

4. Minimum Performance Tables Format

In the current draft version of 38.101-4, tables for minimum performance requirements do not contain BW/SCS information. It has been mentioned in the Test Parameters table. This format is ok at this point because we have a limited number of BW/SCS combinations for which test cases are defined. However, if RAN4 decides to define test cases for more BW/SCS combinations in future, keeping BW/SCS in Test Parameters tables will become cumbersome. Therefore, we propose the following.
Proposal 3: Include BW/SCS information in the tables for minimum performance requirements instead of tables for Test Parameters.

5. SDR Test Procedure for FR2

In WF [2], a baseline proposal was listed for SDR test procedures, which is similar to the procedure for FR1 and other options were not excluded. For FR2, maximum throughput will be limited by maximum SNR achievable in TE chamber. Procedure for FR1 may result in very high bandwidth band combination, for which achievable SNR in TE chamber will be very low and hence, achievable maximum throughput for that band combination may be lower than bandwidth combinations with lower bandwidth. Therefore, we propose the following procedure for FR2 SDR.
Proposal 4: Adopt the following procedure for FR2 SDR test cases:
-
Step 1: For all supported CA configurations and set of per component carrier (CC) UE capabilities among all supported UE capabilities:

 
-
Use the table defining the MCS to determine the MCS (=MCS1) achieving the largest data rate [TS 38.306 [14, Section 4.1.2]] based on UE capabilities. 


-
Use the table defining the mapping between MCS and SNR required to achieve that MCS to determine the largest MCS (=MCS2) requiring SNR below test equipment maximum achievable SNR for each CC in that CA configuration.

-
Compute the aggregate throughput for CA configuration using the MCS = min(MCS1,MCS2) for each CC in CA bandwidth combination.

-
Step 2: Choose the CA bandwidth combination among all supported CA configurations that achieves maximum aggregate throughput in step 1 among all UE capabilities.
-
Set of per CC UE capabilities includes channel bandwidth, subcarrier spacing, number of PDSCH MIMO layers, modulation format and scaling factor [TS 38.306 [14, Section 4.1.2]].

-
When there are multiple sets of CA bandwidth combinations and UE capabilities (channel bandwidth, subcarrier spacing, number of MIMO layer, modulation format, scaling factor) with same aggregate throughput, select TBD
-
Step 3: For each CC in chosen CA bandwidth combination, use determined MCS for each CC in step 1 for that CA configuration based on test parameters and indicated UE capabilities.
6. Missing Parameters

In the current draft specification for 38.101-4, some of the test parameters are still TBD. We propose the following for those parameters.

Proposal 5: Use the following values for missing PDSCH and SDR test parameters:

· Number of PDCCH candidates = 1

· PDCCH aggregation level = 8

· PDCCH DCI format = 1-0

· K1 for FDD test cases = 2

· Minimum TB Success Rate duration in SDR tests = 3000ms (same as LTE)
· HARQ ACK/NACK Bundling = Multiplexed
· Slots for PDCCH monitoring (FR2) = each slot
· TCI state for SSB:

	Parameter
	TCI State 0
	TCI State 1 (TRS)
	TCI State 2 (NZP CSI-RS)

	tci-StateId
	Id0
	Id1
	Id2

	qcl-Type1
	typeC
	typeA
	typeA

	qcl-Type2
	typeD
	typeD
	typeD

	referenceSignal
	SSB0
	CSI-RS0
	CSI-RS1


· QCL Info for TRS and NZP CSI-RS: qcl-InfoPeriodicCSI-RS = Id0
7. Conclusions
This paper proposes parameters and configurations related to NR demodulation performance requirements. Following has been proposed:
Proposal 1: Define at least one PDSCH demodulation performance test each for FR1 and FR2 with DCI based dynamic TDD configuration determination.
Proposal 2: Do not define PDSCH or SDR test cases with 8 (FDD) / 16 (TDD) HARQ processes except 30% TP test cases.  

Proposal 3: Include BW/SCS information in the tables for minimum performance requirements instead of tables for Test Parameters.

Proposal 4: Adopt the following procedure for FR2 SDR test cases:

-
Step 1: For all supported CA configurations and set of per component carrier (CC) UE capabilities among all supported UE capabilities:

 
-
Use the table defining the MCS to determine the MCS (=MCS1) achieving the largest data rate [TS 38.306 [14, Section 4.1.2]] based on UE capabilities. 


-
Use the table defining the mapping between MCS and SNR required to achieve that MCS to determine the largest MCS (=MCS2) requiring SNR below test equipment maximum achievable SNR for that CA configuration.


-
Compute the aggregate throughput for CA configuration using the MCS = min(MCS1,MCS2) for each CC in CA bandwidth combination.

-
Step 2: Choose the CA bandwidth combination among all supported CA configurations that achieves maximum aggregate throughput in step 1 among all UE capabilities.
-
Set of per CC UE capabilities includes channel bandwidth, subcarrier spacing, number of PDSCH MIMO layers, modulation format and scaling factor [TS 38.306 [14, Section 4.1.2]].

-
When there are multiple sets of CA bandwidth combinations and UE capabilities (channel bandwidth, subcarrier spacing, number of MIMO layer, modulation format, scaling factor) with same aggregate throughput, select TBD
-
Step 3: For each CC in chosen CA bandwidth combination, use determined MCS for each CC in step 1 for that CA configuration based on test parameters and indicated UE capabilities.
Proposal 5: Use the following values for missing PDSCH and SDR test parameters:
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· PDCCH aggregation level = 8
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· Minimum TB Success Rate duration in SDR tests = 3000ms (same as LTE)
· HARQ ACK/NACK Bundling = Multiplexed
· Slots for PDCCH monitoring (FR2) = each slot
· TCI state for SSB:
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