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Introduction
This Paper addresses the objective listed in WID [1] regarding UE demodulation performance requirements for NR-U, introducing new proposals related to the Test setups and Parameters.
Differently with respect to the situation in LTE, which introduced several performance tests covering various UE capabilities and settings (see [2]), the potential overlap of NR Performance tests for NR-U is larger. Therefore, the test coverage for demodulation performance specific to NR-U can be smaller compared to LAA, avoiding unduly increasing the overall number of Performance tests.
Test definitions for LAA were reviewed, and its legacy Burst Transmission model was used as a baseline for the Mode to be used for NR-U.
NR-U Demod Performance Tests
Test Scope
[bookmark: _Hlk47555019]The first set of proposal for discussion aims at focusing the NR-U Demod Performance test scope on a minimum common set of features, with the goal of covering both Semi-Static Channel Access devices (FBE) and Dynamic Channel Access devices (LBE), without requiring specific tests definitions based on UE capabilities. This will help keep the number of NR-U Demodulation Performance tests reduced.
[bookmark: _Hlk47621502]Proposal 1: Prioritize NR-U Demodulation Performance tests definition with the goal to cover a set of NR-U features common to Semi-Static Channel Access devices and Dynamic Channel Access devices;
PDSCH Transmission Model 
The burst transmission model used in LAA (see [2], B.8) can be adapted to the NR-U Demodulation Performance tests scenario, at least including the following numbered list of proposed modifications.
Proposal 2: Model PDSCH allocation for NR-U Demodulation Performance Tests using the Burst Transmission Model for LAA (36.101-4, B.8) as a starting point;
1. Where the LAA Burst Transmission Model randomly selected a number of Subframes from a set of possible Subframe Lengths, the NRU PDSCH Allocation Model would have a fixed COT duration per test;
According to Proposal 1, we’ll look first at a transmission duration that can apply to both Semi-static and Dynamic Channel Access devices. 
If we assume that using a COT of 1ms in the test is satisfactory for Dynamic Channel Access devices, we can apply the same value (after accounting for necessary idle periods, when needed) as Fixed Frame Period for Semi-static Cannel Access devices.
Quoting from the NR Rel-16 UE feature list [3], section 3, an FBE requires a SMTC window duration not to be longer than the Fixed Frame Period:
	10-2
	SSB-based RRM for dynamic channel access mode
	1. SSB-based RRM with Q for dynamic channel access mode.

	10-2a
	SSB-based RRM for semi-static channel access mode
	1. SSB-based RRM with Q for semi-static channel access mode, when SMTC window is no longer than the fixed frame period.



For the chosen Fixed Frame Period duration of 1ms, the maximum duration of the SMTC window would then be 1ms.
Proposal 3: Prioritize a set of NR-U Demod Performance tests with a fixed COT duration of 1 ms and a fixed SMTC duration of 1 ms that can apply to both FBE and LBE devices;
[bookmark: _Hlk47621992]Additional test which will have a COT duration longer than SMTC can be designed, but since tests so defined will anyway only apply to LBE devices, our view is to reduce the priority of said tests.
Proposal 4: De-prioritize defining additional NR-U Demod Performance tests with COT duration larger than SMTC duration;
2. Where the LAA Burst Transmission Model selected randomly the starting position of the first subframe between OFDM Symbol 0 and Symbol 7, the NRU PDSCH Allocation Model will select randomly a starting OFDM Symbol Index according to the Allocation Type specifications for Slot Start and Length.
For PDSCH Type-B Demodulation tests, it seems reasonable to keep the same Slot lengths used in the Demod Performance tests defined for licensed NR.
Proposal 5: For NR-U Demodulation Performance tests, use the same PDSCH Type-B Slot Lengths as in licensed NR Demodulation Performance tests;
3. [bookmark: _Hlk47620761]The LAA Burst Transmission Model defines a threshold p, per test case, that is compared against a uniform random variable to choose on LBT pass/fail per each Burst Transmission. The same approach can be kept for NR-U Demod Performance at the beginning of each potential COT, to decide whether LBT is successful or not;

4. The LAA Burst Transmission Model did not have to cover potential SSB LBT failures, which can be covered for NR-U Performance Tests by the same model specified above at point 3;
[bookmark: _Hlk47621798]Proposal 6: Model LBT failure using a probability model analog to the one used in the LAA Burst Transmission Model, for both SSB and PDSCH transmission;
5. The LAA Burst Transmission Model did not have to cover potential Subband-LBT failure, for which we propose to assume always successful full band LBT;
Proposal 7: For NR-U Demodulation Performance tests, do not introduce a Subband-LBT Pass/Fail condition and always assume LBT Pass in all Subbands;
Test Parameters related to SSB
For the priority set of tests proposed to be defined with SMTC duration of 1ms, only maximum 2 for 15 kHz SCS (or maximum 4 for 30 kHz SCS) SSB Indexes are available. 
Thus, higher values of  factor are not applicable, and furthermore its value will be uninfluential for Semi-static Channel Access Devices (in case of fixed COT duration of 1ms) so for simplification, we propose to consider a value of  of 1.
[bookmark: _Hlk47621943][bookmark: _Hlk47621929]Proposal 8: For prioritized NR-U Demodulation performance tests with COT duration of 1ms and SMTC duration of 1ms, set a fixed equal to 1;
Lastly, we’d like to address are the possibility of PDSCH allocation in SSB slots, which should be avoided, as done for NR Demod Performance test.
Proposal 9: Do not multiplex PDSCH allocation in SSB slots, as done for NR Demod;
Conclusions
This paper discusses Demod Performance Tests for the NR-U WI and provides our preliminary proposals for discussions. The following list summarizes our proposals.
Proposal 1: Prioritize NR-U Demodulation Performance tests definition with the goal to cover a set of NR-U features common to Semi-Static Channel Access devices and Dynamic Channel Access devices;
Proposal 2: Model PDSCH allocation for NR-U Demodulation Performance Tests using the Burst Transmission Model for LAA (36.101-4, B.8) as a starting point;
Proposal 3: Prioritize a set of NR-U Demod Performance tests with a fixed COT duration of 1 ms and a fixed SMTC duration of 1 ms that can apply to both FBE and LBE devices;
Proposal 4: De-prioritize defining additional NR-U Demod Performance tests with COT duration larger than SMTC duration;
Proposal 5: For NR-U Demodulation Performance tests, use the same PDSCH Type-B Slot Lengths as in licensed NR Demodulation Performance tests;
Proposal 6: Model LBT failure using a probability model analog to the one used in the LAA Burst Transmission Model, for both SSB and PDSCH transmission;
Proposal 7: For NR-U Demodulation Performance tests, do not introduce a Subband-LBT Pass/Fail condition and always assume LBT Pass in all Subbands;
Proposal 8: For prioritized NR-U Demodulation performance tests with COT duration of 1ms and SMTC duration of 1ms, set a fixed equal to 1;
Proposal 9: Do not multiplex PDSCH allocation in SSB slots, as done for NR Demod;
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