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1 Introduction
In RAN4#96-e, RAN4 started the work on UE performance requirements for NR-U and achieved some agreements in RAN4#97-e [1]. In this contribution, we discussion the following remaining issues for the test scope and simulation assumptions.

	· [bookmark: _Hlk47317672]Bandwidth to be used for Requirements definition
· Option 1: 20 and 80 MHz;
· Option 2: 20, 40, 60 and 80 MHz with applicability rule to test the largest supported BW;
· Option 3: 40MHz (as in rel-15 TDD Demod);
· Option 4: 20 and 40MHz;
· Option 4b: With applicability rule to test the largest supported BW of the two;
· Option 5: Define requirements including 20 MHz ;

· FFS whether to define CQI Requirements, discuss the parameters and UE behaviour for CQI reporting tests;

· Define tests with fixed DL Transmission duration
· With Fixed DL transmission duration in each of the DL transmission duration, the actual number of transmitted slots is random with below candidate options
· FFS for the fixed duration length 

· Values for random COT (S1)
· Option 1: {2, 6, 10, 16} Slots;
· Option 2: {1,6,10,16} Slots; 
· Option 3: {1,2,3,4} Slots; 
· Note: 1 slot is shorter than the agreed 1ms DRS duration window

· Length of the last Slot in the burst (S2)
· Option 1: Random length, {6, 9, 12, 14} Symbols with the first 2 symbols allocated for PDCCH transmission;
· Option 2: Fixed length according to proposed model;

· Slot format
· Option 1: For 30kHz, 2ms, DDDS (S=7D:2G:2U) derived from the DL Model;
· Option 2: For 30kHz, 7D-1S-2U;
· Option 3: For 30kHz, {D, DS, DDS, DDDS} derived from the DL Model;
· Other options

· Probability of LBT Failure for Scenario A: 
· Option 1: TBD>0 (probability of occupied channel)

· Probability of LBT Failure for Scenario C:
· Option 1: 0 (always clear channel);
· Option 2: Same probability as Scenario A;
· Option 3: TBD>0 (probability of occupied channel);

· PDSCH Type 
· Option 1: Type A only;
· Option 2: Type B only for UE with capability, Type A otherwise;
· Option 3: Type A plus Rel-15 Type B for partial slots, dedicated test to verify typeB-PDSCH-length-r16 capability with corresponding applicability rule;

· PDSCH Type B Start and Length for PDSCH Performance Tests (if agreed to use PDSCH mapping Type B) 
· Option 1: Subset of fixed [start, length] values: [2,4], [2,12];
· Option 2: Random start in Symbol {2, 9} and length {12, 5} for first slot of burst. Start in Symbol 2 and length {4, 7, 10, 12} for last slot of burst.  Start in Symbol 2 and length 12 for other slots;
· Option 3: Start in Symbol {7} and length {4} symbols;

· PDCCH Format to be used
· Option 1: Format 2-0, using CO-DurationPerCell-r16 to indicate the COT duration;
· Option 2: Do not use DCI Format 2-0;



2 Discussion
2.1 Test Scope
Bandwidth to be used for Requirements definition
We support to define requirements with 40MHz CBW, which is the commonly used bandwidth configuration for UE demodulation test cases in TDD mode. Many companies proposed to define test cases for the basic LBT bandwidth 20MHz. However, LBT is performed by gNB and we have agreed not to define tests with sub-band LBT failure. From the perspective of UE demodulation, we think there is no big difference to define test cases for 40MHz or 20MHz. To minimize the testing effort, we propose to define test cases with only one CBW.   
Proposal 1: Define test cases with one CBW, either 40MHz or 20 MHz.

CQI reporting tests
It is noted that the behaviour for UE to measure CSI-RS should be well defined. According to the LS from RAN1 [2],
	It is RAN1’s common understanding that when none of the RRC parameters CO-DurationPerCell-r16, SlotFormatIndicator, and CSI-RS-ValidationWith-DCI-r16 is configured for a UE, the UE follows the behavior specified in TS38.213 section 11.1 and the UE is not mandated to determine the presence or absence of the P/SP-CSI-RS that might be caused by LBT failure on the gNB side when receiving a P/SP-CSI-RS on a cell with shared spectrum channel access.


If none of the validation mechanism is enabled (CO-DurationPerCell-r16, SlotFormatIndicator, or CSI-RS-ValidationWith-DCI-r16), what is the expected UE behaviour on CSI-RS report? One possibility is that UE will naively measure the CSI-RS to report probably useless CQI, and gNB filters the reported CQI as gNB knows when LBT was success and CSI-RS was transmitted. If some of validation mechanism is enabled, UE can report only CQI for the CSI-RS transmitted in COT. Hence, for testing CQI, we think it can be considered using DCI format 2_0 to inform UE the COT information.   
Proposal 2: For CQI testing, use DCI format 2_0 to indicate UE the COT information. 
2.2 Downlink Transmission Model
Fig.1 shows the agreed downlink transmission model. There are several remaining issues related to this model, including the length of fixed FL transmission duration, the value for S1 and S2.


Fig 1. Downlink transmission model
Length for fixed DL transmission duration 
In RAN4#97-e, it was agreed to have fixed DL transmission duration but the length for fixed duration is FFS [1]. We think the length for fixed duration is related to the value of random COT. Currently, there are two options for the maximum value of random COT, which are 16 and 4 slots. Considering the agreed 30kHz subcarrier spacing, the corresponding maximum occupation time are 8 and 2 ms. As mentioned in [3], there is a regional limitation in Japan for a maximum duration of 4ms. Hence, we think it is suitable to define 2ms as the length for fixed DL transmission duration.   
Proposal 3: Define fixed DL transmission duration as 2ms. 

Values and format for random COT
If we define 2 ms fixed DL transmission duration, we could have values S1 = {1, 2, 3, 4} slots. However, for the already agreed 1ms DRS windows, the value 1 slot should be precluded for the COT duration as 1 slot is smaller than the DRS window. Besides, we are now defining the test case for PDSCH, which should have more downlink slots to reduce the testing time. Hence, the format for the COT can be {DS, DDS, DDDS}, where the uplink resources for ACK/NACK is located in the S slot. 
Proposal 4: Define values for random COT as S1 = {2, 3, 4}.
Proposal 5: Define format for random COT as {DS, DDS, DDDS}.

Length of the last slot in the burst
If it is agreed to define format of random COT as {DS, DDS, DDDS}, the last slot in the burst is a special slot. Considering two PDCCH symbols, two guard symbols and two uplink symbols, the length for the last slot should be larger than 6 symbols for PDSCH transmission. Hence, we should preclude 6 symbols in option1.
Proposal 6: Define S2 = {9, 12, 14}, with the first two symbols allocated for PDCCH transmission.

2.3 LBT Parameters
Probability of LBT Failure for Scenario A and Scenario C
The probability of LBT should be the same as gNB performs LBT on the same unlicensed band for SCell in Scenario A and PCell in Scenario C. Hence, we propose to define nonzero and the same probability of LBT failure for both Scenario A and Scenario C. We can use the value p = 0.5 as defined in LAA.
Proposal 7: Define nonzero and the same probability of LBT failure p = 0.5 for both Scenario A and Scenario C.

2.4 Simulation Assumptions for PDSCH Tests
PDSCH Type
For NR-U, PDSCH symbol lengths other than 2, 4, 7 for Type B and related DMRS pattern are introduced, which allows more flexibility to schedule PDSCH. Hence, we think the test cases for PDSH mapping Type B should be defined. Although it is possible to mix PDSCH mapping Type A and mapping Type B within one test case through pdsch-TimeDomainAllocationList and SLIV indicated in DCI, such test case cannot be used to test the UE which support only PDSCH mapping Type B. Hence, we propose that only UE supporting Type B needs to meet requirements for Type B otherwise only Type A mapping. 
Proposal 8: Define test cases for PDSCH mapping type B only for UE with capability, Type A otherwise.

PDSCH Type B duration and PDSCH Type B starting position
If it is agreed to define test cases for PDSCH mapping Type B, we propose to start in symbol 2 and length 12 for all slots except the last partial slot. For the last partial slot, we propose to start in symbol 2 and the duration of PDSCH mapping Type B depends on the length of the last slot in the burst. For example, if S2 = {9, 12, 14}, the duration for PDSCH mapping Type B is {3, 6, 8} under the assumption that there are two PDCCH symbols, two guard symbols and two uplink symbols in the last special slot.
Proposal 9: For PDSCH mapping Type B:
· For all slots except the last slot: Start in symbol 2 and the duration of PDSCH is 12.
· For the last slot: Start in symbol 2 and the duration of PDSCH depends on the length of the last slot. 

PDCCH Format to be used in PDSCH Simulation
During the PDSCH test, we think it is not needed to consider DCI format 2_0 for providing the COT information. UE can detect the DCI for the presence of PDSCH.
Proposal 10: Do not need DCI format 2_0 for PDSCH simulation. 
3 Conclusion
We provide our views for test scope and simulation parameters for NR-U UE demodulation requirements. The proposals are summarized as below:
Proposal 1: Define test cases with one CBW, either 40MHz or 20 MHz.
Proposal 2: For CQI testing, use DCI format 2_0 to indicate UE the COT information. 
Proposal 3: Define fixed DL transmission duration as 2ms. 
Proposal 4: Define values for random COT as S1 = {2, 3, 4}.
Proposal 5: Define format for random COT as {DS, DDS, DDDS}.
Proposal 6: Define S2 = {9, 12, 14}, with the first two symbols allocated for PDCCH transmission.
Proposal 7: Define nonzero and the same probability of LBT failure p = 0.5 for both Scenario A and Scenario C.
Proposal 8: Define test cases for PDSCH mapping type B only for UE with capability, Type A otherwise.
Proposal 9: For PDSCH mapping Type B:
· For all slots except the last slot: Start in symbol 2 and the duration of PDSCH is 12.
· For the last slot: Start in symbol 2 and the duration of PDSCH depends on the length of the last slot. 
Proposal 10: Do not need DCI format 2_0 for PDSCH simulation.
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