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Background
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]As per [1], RAN 4 agreed to define the performance requirements for UE side. In this paper, we give our discussions on test scope and simulation assumptions 
Discussion 
Test scope 
Semi-static Channel Access Devices v/s Dynamic Channel Access Devices and COT duration
The agreements from last meeting are listed as follows:
	Semi-static Channel Access Devices v/s Dynamic Channel Access Devices 
· Prioritize test cases agnostic to semi-static and dynamic channel access devices. 
· FFS: Define additional test cases dedicated to FBE/LBE devices.


Since semi-static Channel access devices (FBE) has fixed COT time while dynamic channel access devises (LBE) has dynamic COT time, some companies propose to set COT time to 1ms to prioritize test cases agnostic to semi-static and dynamic channel access devices. But we think it is a corner case to set COT time fixed to 1ms and only full slot can be tested in this method. We think it is reasonable to set random COT time and set frame structure to partial slot +full slot +partial slot which is the typical frame structure of LBE. It is noted that LBE is considered as default on the actual scenarios. To reduce the number of test, we think there is no need to define the cases for FBE.
In addition, we propose to only consider TDD with 30 kHz, since band n46 is only for TDD and 30 kHz is commonly used for NR Rel-15 PDSCH TDD test.
Proposal 1: Verify the performance requirements only for LBE with following frame structure
· Random COT time
· Partial slot + full slots + partial slot
· TDD with 30kHz
Test Scenarios
The options are listed as follows:
	Test Scenarios
· Option 1: Only Scenario A
· Option 2: Only Scenario C
· Option 3: Both Scenario A and Scenario C


According to the conclusion in RF session, the new 5GHz Band 46 is specified, and accordingly the following CA combinations are specified: CA_n46-n66, CA_46-n48 and CA_n25A-n46A. It would be nature to follow the CA demodulation performance structure to LAA PDSCH demodulation performance requirement since CA mode is commonly used and mandatory We should define the performance requirement for per CC by following NR CA performance requirements principle. For the performance requirement of PCell, we can reuse it from NR Rel-15. For the performance requirements of SCell, since band n46 support bandwidth, 20MHz, 40MHz, 60MHz and 80MHz, we should define the cases covering all these bandwidths to support all the CA bandwidth combinations.
Proposal 2: Define the performance requirements per CC only for scenario A. For the performance requirement of PCell, reuse it from NR Rel-15. For the performance requirement of SCell, define the case with bandwidth of 20MHz, 40MHz, 60MHz and 80MHz.
Simulation Assumptions 
The simulation assumptions are listed as follows:
	Model LBT Failure
· Option 1: Yes
· Option 2: No
SSB LBT Failure
· Option 1: Yes
· Option 2: No
COT Duration 
· Option 1: 1ms
· Other options not precluded;
DRS Window Duration
· Option 1: 1ms;
· Other options not precluded;
Q factor for SSB
· Option 1: = 1
PDSCH Type 
· Option 1: Type A
· Option 2: Type B
· Option 3: Type A for full slot and Type B for partial allocation
PDSCH Type B duration in symbols (if agreed to use PDSCH Type B)
· Option 1: 2 or 7
· Option 2: Any random value
· Option 3: Any fixed value excluding (2,4,7)
PDSCH Type B starting position (if agreed to use PDSCH Type B)
· Option 1: Within first 3 symbols
· Option 2: Any possible symbols after the success of LBT 
· Option 3: Within first 7 symbols




For LBT failure, since it is an important feature for NR-U, we think it is necessary to mode LBT failure. Similar to LAA, a burst model can be defined to implicitly mode LBT failure and burst transmission model for LAA (36.101, B.8) can be used as baseline
For SSB failure, we don’t think it has any effect on PDSCH performance, it will eventually reflected in the PDSCH performance requirements, no special SSB detection mechanism is needed for NR-U compared to NR Rel-15 normal PDSCH performance requirements. we propose to not consider that.
For DRS window duration, DRS is used to send synchronization signal, SSB and CSI-RS, it is set to be 1ms in most cases. We are fine set it to 1ms for NR-U PDSCH test. 
For Q factor for SSB, our purpose is to verify the performance of PDSCH and we don’t think Q factor has any affect on that.
Proposal 3: Not consider SSB failure, Q factor for SSB. Set DRS window duration to 1ms. Consider LBT failure and burst transmission model for LAA (36.101, B.8) can be used as baseline
For PDSCH Type, compared to LAA, NR-U don’t support slot puncture which means PDSCH can only be scheduled when LBT is successful. More symbol length other than 2, 4, 7 and new DMRS patterns are introduced for type B to support any possible symbols after the success of LBT. It is a new feature needed to be verified. Therefore, we think PDSCH type B should be tested. 
 As illustrated in following figure, firstly, a transmission burst must be defined. For the set of starting position of OFDM symbol in the first slot of the burst, we propose to use S1: {0, 7}. In the first partial slot,  PDSCH type B is transmitted starting at the OFDM symbols randomly selected from S1. For the ending position of OFDM symbol set in the last partial slot of the burst, we propose to use S2: {5, 8, 11, 13}, the PDSCH type B is transmitted ending with the OFDM symbol randomly selected from S2. For starting position and symbol length of PDSCH type B, we propose to use following principle:
· For the first slot of the burst, the starting position of OFDM symbol in the first slot is randomly selected from S1, if it is 0, the PDSCH type B is transmitted from symbol 2 to symbol 13. If it is 7, the PDSCH type B is transmitted from symbol 7 to symbol 13.
· For the last slot of the burst, PDSCH type B is transmitted from symbol 2 to x, x is randomly selected from set S2:{5, 8, 11, 13}
· For the other slots of the burst, PDSCH type B is transmitted from symbol 2 to 13
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Since type A is mandatory for UE, we propose to define one case for type A as baseline. For the PDSCH type A test, starting position of OFDM symbol set in the first slot can also be S1:{0,7}. If 0 is randomly selected, PDSCH type A is transmitted in the first slot of the burst, if 7 is randomly selected, PDSCH type A is transmitted in the second slot of the burst. The ending position of OFDM symbol set in the last slot can be S2: {5, 8, 11, 13}, the PDSCH type B is transmitted ending with the OFDM symbols randomly selected from S2 in the last slot of the burst. (Illustrated in following figure). For starting position and symbol length of PDSCH type A, we propose to use following principle:
· For the first slot of the burst, the starting position of OFDM symbol in the first slot is randomly selected from S1, if it is 0, the PDSCH type A is transmitted from symbol 2 to symbol 13 of the first slot. If it is 7, the PDSCH type A is transmitted from second slot of the burst.
· For the last slot of the burst, PDSCH type A is transmitted from symbol 2 to x, x is randomly selected from set S2:{5, 8, 11, 13}
· For the other slots of the burst, PDSCH type A is transmitted from symbol 2 to 13
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Proposal 4: Define two cases for PDSCH performance requirements:
· Case A: PDSCH type A (Baseline)
· Case B: PDSCH type B (With capability signaling)
· Set one burst for two cases. Starting position of OFDM symbol set in the first slot of burst can be S1: {0, 7} and ending position of OFDM symbol set in the last slot can be S2 :{5, 8, 11,13}.
· For PDSCH type A test:
· For the first slot of the burst, the starting position of OFDM symbol in the first slot is randomly selected from S1, if it is 0, the PDSCH type A is transmitted from symbol 2 to symbol 13 of the first slot. If it is 7, the PDSCH type A is transmitted from second slot.
· For the last slot of the burst, PDSCH type A is transmitted from symbol 2 to x, x is randomly selected from set S2:{5, 8, 11, 13}
· For the other slots of the burst, PDSCH type A is transmitted from symbol 2 to 13
· For PDSCH type B test:
· For the first slot of the burst, the starting position of OFDM symbol in the first slot is randomly selected from S1, if it is 0, the PDSCH type B is transmitted from symbol 2 to symbol 13. If it is 7, the PDSCH type B is transmitted from symbol 7 to symbol 13.
· For the last slot of the burst, PDSCH type B is transmitted from symbol 2 to x, x is randomly selected from set S2:{5, 8, 11, 13}
· For the other slots of the burst, PDSCH type B is transmitted from symbol 2 to 13
Transmission burst model
At last meeting, RAN 4 has agreed to use burst transmission model for LAA (36.101, B.8) as a starting point. According to the discussion on section 2.2. We propose to use following model:
1) Select the number of slots  randomly from a given set of the number of slots {2, 6, 10, 16} with equal probability as the total length of burst transmission format. The length includes both occupied OFDM symbols and non-occupied OFDM symbols within the burst format.  
2) The starting position for the first slot is randomly selected from OFDM symbol S1 :{0, 7} with equal probability. 
-       For PDSCH type A test: if 0 is selected, the PDSCH type A is transmitted from symbol 2 of the first slot. If 7 is selected, the PDSCH type A is transmitted from OFDM symbol 2 of second slot.
-       For PDSCH type B test: if 0 is selected, the PDSCH type B is transmitted from symbol 2 of the first slot. If 7 is selected, the PDSCH type B is transmitted from symbol 7 of the first slot.
3) In the last slot, PDSCH is transmitted ending with position of OFDM symbol randomly selected from OFDM symbol S2: {5,8,11,13} with equal probability
A uniform random variable from [0, 1] is generated. If the random variable is less than p which is given per test case, 
-	If both the last slot of previous burst and first slot of new burst format are fully occupied, start burst transmission after deferring one slot from the last slot of previous burst. Otherwise, start burst transmission at the end of last slot of previous burst.
Otherwise, the burst transmission is muted and the muting duration is the same as the number of slots for determined burst format.
Proposal 5: Use following transmission burst model for LBT 
1) Select the number of slots  randomly from a given set of the number of slots {2, 6, 10, 16} with equal probability as the total length of burst transmission format. The length includes both occupied OFDM symbols and non-occupied OFDM symbols within the burst format.  
2) The starting position for the first slot is randomly selected from OFDM symbol S1 :{0, 7} with equal probability. 
-       For PDSCH type A test: if 0 is selected, the PDSCH type A is transmitted from symbol 2 of the first slot. If 7 is selected, the PDSCH type A is transmitted from OFDM symbol 2 of second slot.
-       For PDSCH type B test: if 0 is selected, the PDSCH type B is transmitted from symbol 2 of the first slot. If 7 is selected, the PDSCH type B is transmitted from symbol 7 of the first slot.
3) In the last slot, PDSCH is transmitted ending with position of OFDM symbol randomly selected from OFDM symbol S2: {5,8,11,13} with equal probability
A uniform random variable from [0, 1] is generated. If the random variable is less than p which is given per test case, 
-	If both the last slot of previous burst and first slot of new burst format are fully occupied, start burst transmission after deferring one slot from the last slot of previous burst. Otherwise, start burst transmission at the end of last slot of previous burst.
Otherwise, the burst transmission is muted and the muting duration is the same as the number of slots for determined burst format.
Conclusion
In this paper, we give our discussions on test scope and simulation assumptions for PDSCH performance for NR-U, our proposals are as follows:
Proposal 1: Verify the performance requirements only for LBE with following frame structure
· Random COT time
· Partial slot + full slot + partial
· TDD with 30kHz SCS
Proposal 2: Define the performance requirements only for scenario A. For the performance requirement of PCell, reuse it from NR Rel-15. For the performance requirement of SCell, define the case with bandwidth of 10MHz, 20MHz, 40MHz, 60MHz and 80MHz.
Proposal 3: Not consider SSB failure, Q factor for SSB. Set DRS window duration to 1ms. Consider LBT failure and burst transmission model for LAA (36.101, B.8) can be used as baseline
Proposal 4: Define two cases for PDSCH performance requirements:
· Case A: PDSCH type A (Baseline)
· Case B: PDSCH type B (With capability signaling)
· Set one burst for two cases. Starting position of OFDM symbol set in the first slot of burst can be S1: {0, 7} and ending position of OFDM symbol set in the last slot can be S2 :{5, 8, 11,13}.
· For PDSCH type A test:
· For the first slot of the burst, the starting position of OFDM symbol in the first slot is randomly selected from S1, if it is 0, the PDSCH type A is transmitted from symbol 2 to symbol 13 of the first slot. If it is 7, the PDSCH type A is transmitted from second slot.
· For the last slot of the burst, PDSCH type A is transmitted from symbol 2 to x, x is randomly selected from set S2:{5, 8, 11, 13}
· For the other slots of the burst, PDSCH type A is transmitted from symbol 2 to 13
· For PDSCH type B test:
· For the first slot of the burst, the starting position of OFDM symbol in the first slot is randomly selected from S1, if it is 0, the PDSCH type B is transmitted from symbol 2 to symbol 13. If it is 7, the PDSCH type B is transmitted from symbol 7 to symbol 13.
· For the last slot of the burst, PDSCH type B is transmitted from symbol 2 to x, x is randomly selected from set S2:{5, 8, 11, 13}
· For the other slots of the burst, PDSCH type B is transmitted from symbol 2 to 13
Proposal 5: Use following transmission burst model for LBT 
4) Select the number of slots  randomly from a given set of the number of slots {2, 6, 10, 16} with equal probability as the total length of burst transmission format. The length includes both occupied OFDM symbols and non-occupied OFDM symbols within the burst format.  
5) The starting position for the first slot is randomly selected from OFDM symbol S1 :{0, 7} with equal probability. 
-       For PDSCH type A test: if 0 is selected, the PDSCH type A is transmitted from symbol 2 of the first slot. If 7 is selected, the PDSCH type A is transmitted from OFDM symbol 2 of second slot.
-       For PDSCH type B test: if 0 is selected, the PDSCH type B is transmitted from symbol 2 of the first slot. If 7 is selected, the PDSCH type B is transmitted from symbol 7 of the first slot.
6) In the last slot, PDSCH is transmitted ending with position of OFDM symbol randomly selected from OFDM symbol S2: {5,8,11,13} with equal probability
A uniform random variable from [0, 1] is generated. If the random variable is less than p which is given per test case, 
-	If both the last slot of previous burst and first slot of new burst format are fully occupied, start burst transmission after deferring one slot from the last slot of previous burst. Otherwise, start burst transmission at the end of last slot of previous burst.
Otherwise, the burst transmission is muted and the muting duration is the same as the number of slots for determined burst format.
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