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Introduction
During the previous RAN4 meeting, various agreements [3] have been reached regarding the design of PDSCH Demod Performance tests for NR-U. 
This paper will present our views on the points still under discussion related to the general setup of NR-U UE Demodulation Performance Tests. 
Test Scope 
[bookmark: _Hlk68017691]UE Capabilities for Requirement Definition 
During the last RAN4 meeting there was no definitive agreement on which UE capabilities related to the support of CSI-RS validation features should be used as reference to introduce requirements for NR-U UEs.
The options included in [3] are copied here for reference:
· Option 1a: No requirement introduced for UEs that do not support CSI-RS validation;
· Option 1c: Introduce a requirement for UEs that do not support CSI-RS validation using pLBT=0;
· Option 2: Different tests setup and requirement for UEs with different capabilities, with TRS always on;
it is our opinion that both option 1c and option 2 will have to apply some exception to the LBT model that guarantees that TRS is always transmitted. The scenario that would be tested with these exceptions does not seem to a realistic deployment (for which LBT does not allow exceptions for TRS), and a successful completion of such a test will not provide any assurances for real-world performances.
So, it is our opinion that a test defined with a dedicated LBT model to ensure TRS transmission, or with zero probability of LBT failure, does not add any coverage with respect to the requirements already defined for licensed NR, and as such we support Option 1a.
Proposal 1: Do not define additional requirements for UEs that do not support ‘csi-RS-ValidationWith-DCI’, and rely on Rel.15 tests (Option 1a in the WF);
Test Scope
After the test setup for NR-U has stabilized over the past meetings, it is our opinion that the test scenarios section in the WF can be clarified as follows in the rest of the section.
It is our opinion that the Demodulation performances of the NR PCell in Scenario A (NR + NR-U CA) are not subject to any requirement, and only the unlicensed carrier performances should be evaluated.
Proposal 2: During the test for Scenario A, verify only the PDSCH performance on the NR-U SCell, and do not define a requirement for the NR PCell.
It has already been agreed that if the test setup is the same, a single requirement for the unlicensed cell can be defined and then applied separately for scenario A and C. If no requirement is specified on the NR PCell, then it is our opinion that with the test setup under discussion PDSCH Demodulation requirements can be reused across scenarios.
Proposal 3: Reuse PDSCH Demodulation requirement for Scenario A and C, and apply to the Unlicensed Cell only.
Licensed Cell Configuration for Scenario A
As discussed in the previous section it is our opinion that the NR PCell should not be subject to any demodulation requirements, so we propose to use for the test setup the common test configuration already present in the spec.
Proposal 4: To configure the NR PCell for Scenario A, use the parameters in 38.101-4, Table 5.2-1, assuming CBW=20MHz and SCS=30kHz;
Downlink Transmission Model 
LBT Failure Probability 
There are 2 options contemplated for LBT probability to be used in the requirement definition, pLBT=[0.5,0.25]. pLBT=0.5 is the legacy value used in LAA Demodulation tests. To the best of our knowledge no study has been done, at least related to NR-U, to prefer any of these two values proposed as on the base of real deployment expectations.
It is our opinion that there is no significant difference in test coverage between 50% LBT probability and 25% LBT probability, while 25% LBT probability might reduce test duration and lead to faster throughput convergence. For this, we support the use of pLBT=0.25.
[bookmark: _Hlk68181581]Proposal 5: To reduce the overall test duration, use pLBT=0.25. 
Maximum COT Duration
During the last RAN4 meeting, companies raised the issue that regulation in Japan restricted the maximum burst duration to 4ms, and that this had to be taken into account when designing the test. As a result, the Maximum COT duration has been restricted to this value (4ms) to ensure that the regulation was satisfied. The agreed DL periodicity/FFP is 5ms.
After completing the investigation, we understand that according to Article 49-20 in [8], the regulation in Japan has been updated to allow for a maximum burst length of 8ms so the constraint that motivated the agreement in the previous meeting does not seem to exist anymore.
Observation 1: The maximum burst duration requirement of 4ms in Japan regulation that was used as a design parameter for the test in the last meeting has been increased to 8ms, according to Article 49-20 in Radio Equipment Rule in Japanese Radio Law [8];
For the purposes of the NR-U Demodulation tests, this implies that the Maximum COT (which includes both DL and UL portions) can be extended to 4.5 ms, leaving only the last slot idle to satisfy the Idle Time requirement for dynamic channel access, as shown in the picture included here below:


Proposal 6: Increase Maximum COT to 4.5ms, leaving only the last slot idle (no DL/UL allocation) within the DL periodicity to satisfy dynamic channel access requirement;
This also implies that the random possible options for the Downlink duration in the COT can be extended accordingly, so we can fit the larger of the two options included in the WF.
Proposal 7: If Maximum COT is extended to 4.5 ms, support Option 2 ({2,4,6,7} slots) in the WF [3] for the Downlink portion duration within the COT values;
TDD Pattern
Some options have been put forth in the discussions regarding which TDD pattern to be used in the requirement definition, but it is our opinion that due to the nature of the NR-U allocation the test does not require the introduction of a new TDD pattern, and we can rely on DCI-based Dynamic UL/DL detection which is a mandatory capability according to spec.
[bookmark: _Hlk68180239]Proposal 8: Do not introduce a new TDD Pattern for NR-U, but use DCI-based Dynamic UL/DL detection (mandatory capability);
The main argument against the introduction of a new TDD pattern is that, since every DL Periodicity will have a random duration of the Downlink portion of the COT, relying on a semi-static TDD pattern will force the UL allocation to a fixed position within the DL periodicity, regardless of the duration of the COT. Instead, the proposals in the next section will address our opinion on the UL scheduling.
Frame structure and UL scheduling
We agreed in the last meeting that the frame structure in the NR-U Demodulation tests has been designed to allow for UL slot scheduling in every COT, to guarantee that HARQ feedback for the PDSCH scheduled in the COT can be received at the TE. On the other hand for cross-COT HARQ feedback, the possibility of LBT failure would not guarantee HARQ feedback reception.
The scheduling of UL symbols/slot has not been agreed in detail in the past meeting, and it is our opinion that the best option in this case would be to reserve a slot for UL scheduling with a constant delay with respect to the end of the PDSCH scheduling that allows for processing. 
According to spec [7], the minimum PDSCH processing time should be at maximum 13 symbols for SCS 30kHz. 
Observation 2: According to Table 5.3-1 in [7], minimum PDSCH processing time for 30kHz numerology is 13 Symbols;
This implies that 1 Guard slot after the end of PDSCH allocation and before the slot reserved for UL will be sufficient.
Proposal 9: Reserve a slot for UL scheduling for HARQ Feedback, after 1 Guard Slot after the end of the last Slot with PDSCH allocation in the COT;
Conclusions
Proposal 1: Do not define additional requirements for UEs that do not support ‘csi-RS-ValidationWith-DCI’, and rely on Rel.15 tests (Option 1a in the WF);
Proposal 2: During the test for Scenario A, verify only the PDSCH performance on the NR-U SCell, and do not define a requirement for the NR PCell.
Proposal 3: Reuse PDSCH Demodulation requirement for Scenario A and C, and apply to the Unlicensed Cell only.
Proposal 4: To configure the NR PCell for Scenario A, use the parameters in 38.101-4, Table 5.2-1, assuming CBW=20MHz and SCS=30kHz;
Proposal 5: To reduce the overall test duration, use pLBT=0.25. 
Observation 1: The maximum burst duration requirement of 4ms in Japan regulation that was used as a design parameter for the test in the last meeting has been increased to 8ms, according to Article 49-20 in Radio Equipment Rule in Japanese Radio Law [8];
Proposal 6: Increase Maximum COT to 4.5ms, leaving only the last slot idle (no DL/UL allocation) within the DL periodicity to satisfy dynamic channel access requirement;
Proposal 7: If Maximum COT is extended to 4.5 ms, support Option 2 ({2,4,6,7} slots) in the WF [3] for the Downlink portion duration within the COT values;
Proposal 8: Do not introduce a new TDD Pattern for NR-U, but use DCI-based Dynamic UL/DL detection (mandatory capability);
Observation 2: According to Table 5.3-1 in [7], minimum PDSCH processing time for 30kHz numerology is 13 Symbols;
Proposal 9: Reserve a slot for UL scheduling for HARQ Feedback, after 1 Guard Slot after the end of the last Slot with PDSCH allocation in the COT;
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