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1. Introduction 
In RAN4#98e UE demodulation requirements for NR-U was discussed and way forward [1] was agreed. In this contribution we present our views on the open issues related to UE demodulation requirements for NR-U.

2. Discussion
Test Scope
The agreements in [1] related to test scope for requirements in NR-U:
	· Prioritize test cases agnostic to semi-static and dynamic channel access devices if it is feasible. 
· Do not define additional test cases dedicated to FBE/LBE devices.
· For CSI Validation, define requirements based on the optional capability ‘csi-RS-ValidationWith-DCI’  
· Do not introduce requirements based on optional capability typeB-PDSCH-length-r16.
· Define requirements for the unlicensed CC, and apply to both Scenario A and C.
· If the test setup is the same, define a single set of PDSCH Requirements for the unlicensed CC
· Define requirements definition for Scenario A for BW {20,40,60,80} MHz, to reuse the applicability rule in Rel-15 CA to test the largest supported BW.
· Define requirements for Scenario C for 20 MHz only.
· Do not define tests for NR-U Demod PDCCH demodulation requirements;
· Define CQI Requirements at least for UEs supporting optional capabilities related to CSI-RS Validation.
· The decisions on the CQI Requirements definition for UEs not supporting optional capabilities will follow the agreements reached on the same issue related to PDSCH Requirements.



The open issue related to test scope was on defining requirements for UEs that do not support CSI-RS validation
· Requirement definition according to UE capability of supporting CSI-validation features is FFS
· Option 1: One generic LBT modelling for all test cases 
· Option 1a: no applicable test cases for UE which does not support CSI-validation features
· Option 1c: for UE which does not support CSI-validation feature set LBT failure probability as 0. Separate requirements will be introduced. 
· Option 2: Different test set-up/[performance requirements] for UE with different UE capability
· Test set1: LBT modelling which applied for UE support CSI validation feature
· Test set2: Test set-up for UE which does not support CSI-validation feature
· FFS how to enable TRS always on considering LBT failure
Firstly, we propose to use one generic LBT model for all test cases. Introducing different test setup and requirements for different UE capability would increase workload and incur additional time for discussion on test setup and simulation parameters. 
Proposal #1: Use one generic LBT model for all test cases, irrespective of UE capability of supporting CSI-RS validation.
For UEs that don’t support CSI-RS validation, one option is to introduce requirements with probability of LBT failure set to 0. The UE would still be verified for supporting random COT and random partial ending slot length. Moreover, given that the requirements are based on relative throughput, the SNR at 70% max TP with and without LBT failure would be similar. 
Observation #1: Requirement SNR based on 70% max TP would be similar with or without LBT failure.
Hence, we propose to set probability of LBT failure as 0 for UEs that don’t support CSI-RS validation.
Proposal #2: Use probability of LBT failure as 0 for UEs that don’t support CSI-RS validation.

Downlink Transmission Model
The agreements in [1] related to downlink transmission model are captured below.
	· Use Burst Transmission Model for LAA (36.101-4, B.8) as a starting point. 
· Use a fixed DL Transmission Periodicity (or FFP in Dynamic Channel Access). 
· The DL periodicity is 5 ms.
· The Maximum COT duration within the DL periodicity is 4 ms, to comply with local regulations.
· Use a Random DL duration within the COT, with equal probability between:
· Option 1: {2,3,5,6} Slots; 
· Option 1 is chosen as baseline assumption for the simulation results to be submitted to the next meeting.
· Option 2: {2,4,6,7} Slots;
· To be verified that Option 2 does not cause issues with Japan regulation;
· Allocate PDCCH in Symbols 0 and 1, in every slot in the Downlink portion of the COT.
· Allocate PDSCH from Symbol 2 to Symbol 13 in every slot within the Downlink portion of the COT, except for the last slot in the Downlink portion of the COT.
· Allocate PDSCH in the last slot in the Downlink portion of the COT in Symbols:
· Option 1: {6,9,12,14}
· Option 1 is chosen as baseline assumption for the simulation results to be submitted to the next meeting.
· Option 2: {5-14}
· Always schedule UL Slot in the DL Transmission Periodicity/FFP to avoid Cross-COT HARQ, assuming a minimum timing K1 sufficient after the end of PDSCH allocation according to spec (assuming 1 slot is sufficient).
· TDD Pattern can be defined once agreements are reached on FFP duration, COT and UL scheduling.




To comply with local regulations, it was agreed that the maximum COT duration would not exceed 4ms. Also, in order to avoid cross COT HARQ, it was agreed to schedule UL slot within the DL transmission periodicity. Given these agreements, the maximum COT duration would be limited to 8 slots at 30KHz SCS, within which a UL slot should also be allowed. Given these criteria, we recommend using TDD pattern of 6DS3U. The periodicity of the pattern is the same as the agreed FFP 5ms. Within the 8 slots of max COT, we have an UL slot for HARQ-ACK transmissions. 
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Figure 1: Slot Pattern for NR-U Demod requirements
Proposal #3: Use TDD pattern 6DS3U for NR-U demod requirements.
Another open issue related to DL transmission pattern is the random for duration of DL portion of COT. 
· Option 1: {2,3,5,6} Slots; 
· Option 1 is chosen as baseline assumption for the simulation results to be submitted to the next meeting.
· Option 2: {2,4,6,7} Slots;
· To be verified that Option 2 does not cause issues with Japan regulation;

With the limitation of 8 slots for COT and also to be able to accommodate an UL slot, duration of DL portion of COT of 7 slots is not possible.
Observation #2: With duration of DL portion of COT of 7 slots, it is not possible to accommodate an ‘S’ and ‘U’ slot within 8 slots for Max COT.
Hence, we propose to randomly chose the DL portion of the COT from the set {2,3,5,6} slots.
Proposal #4: For NR-U demodulation requirements use randomly selected downlink portion of COT from set {2,3,5,6} slots.
Another open issue is the length of partial ending slot. We propose to randomly choose from {6,9,12,14} symbols. To accommodate all the DL signals that would need to be transmitted in a slot, 5 symbols might end up with only 2 PDSCH symbols in some slots.  Hence, we prefer to use random partial ending slot as {6,9,12,14} symbols.
Proposal #5: For NR-U demodulation requirements use randomly selected partial ending slot length from {6,9,12,14} symbols.
LBT Parameters
For LBT parameters, the only open issue is the probability of LBT failure.
· Define the same probability of LBT Failure for Scenario C and Scenario A. 
· FFS The probability value is [0.50, 0.25].
· Companies are encouraged to submit simulation results for both probability values to the next meeting, in which the final value can be discussed.

Based on simulation results, provided below, we see similar performance in terms of SNR @ max of 70% TP with PLBT of 0.25 and 0.5. 
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Figure 2: Performance with different PLBT
Observation #3: With PLBT of 0.25 and 0.5, SNR @ 70% of Max TP is comparable. 
All the UE processing and handling of LBT failures would be verified with PLBT of 0.25 and there is no benefit of introducing requirements with PLBT of 0.5. Also, with PLBT of 0.5, the test would need to be run longer to observe the same number of transmitted slots. Given these reasons, we propose to introduce requirements with PLBT of 0.25.
Proposal #6: Define NR-U UE demod requirements with PLBT of 0.25.
3. Conclusion
In this paper, we provide our views on the remaining open issues related to UE demodulation requirements in NR-U. Our observations and proposals are captured below:
Test Setup
Proposal #1: Use one generic LBT model for all test cases, irrespective of UE capability of supporting CSI-RS validation.
Observation #1: Requirement SNR based on 70% max TP would be similar with or without LBT failure.
Proposal #2: Use probability of LBT failure as 0 for UEs that don’t support CSI-RS validation.

Downlink Transmission Model
Proposal #3: Use TDD pattern 6DS3U for NR-U demod requirements.
Observation #2: With duration of DL portion of COT of 7 slots, it is not possible to accommodate an ‘S’ and ‘U’ slot within 8 slots for Max COT.
Proposal #4: For NR-U demodulation requirements use randomly selected downlink portion of COT from set {2,3,5,6} slots.
Proposal #5: For NR-U demodulation requirements use randomly selected partial ending slot length from {6,9,12,14} symbols.
LBT Parameters
Observation #3: With PLBT of 0.25 and 0.5, SNR @ 70% of Max TP is comparable. 
Proposal #6: Define NR-U UE demod requirements with PLBT of 0.25.
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