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1	Introduction
During RAN#96-e a number of NR-U UE demodulation related topics were touched but kept FFS. Here are the agreements from WF [1] which we would like to discuss in this contribution
	· [bookmark: _Hlk47317672]Use Burst Transmission Model for LAA (36.101-4, B.8) as a starting point. 
· Prioritize tests with fixed COT duration
· Option 1: Yes
· Option 2: No
· COT Duration
· Option 1: 1ms;
· Other options not precluded;
· Model LBT Failure
· Option 1: Yes
· Option 2: No
· SSB LBT Failure
· Option 1: Yes
· Option 2: No
· 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




2	Discussion
2.1 View on burst transmission model 
During previous meeting it was agreed to Use Burst Transmission Model for LAA (36.101-4, B.8) as a starting point. However, this model needs to be adapted to NR-U. Here is an original LAA model for reference:
	One burst is defined as downlink transmissions which occupy one or more consecutive subframes. The burst transmission format is determined according to the steps below:
1)	Select the number of subframes  randomly from a given set of the number of subframes  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.   is given per test case. 
2)	If  is equal to 1, the subframe is set as fully occupied, otherwise:
[bookmark: _Hlk53772919]-	For demodulation test, the starting position for the first subframe is randomly selected from OFDM symbol 0 and OFDM symbol 7 with equal probability. For CSI test, the starting position for the first subframe is OFDM symbol 0.
-	The configuration of occupied OFDM symbols in the last subframe is randomly selected from configuration set . is given per test case.
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 subframe of previous burst and first subframe of new burst format are fully occupied, start burst transmission after deferring one subframe from the last subframe of previous burst. Otherwise, start burst transmission at the end of last subframe of previous burst.
Otherwise, the burst transmission is muted and the muting duration is the same as the number of subframes for determined burst format.



[bookmark: _Hlk53745330]For LTE LAA burst transmission model, number of continues subframes available for transmission is selected randomly from the following set {1, 3, 5, 8}. The maximum number of continues subframes (i.e. 8) is selected based on regulatory requirements (i.e. 8 ms). The minimum number of continues subframes (i.e. 1) is selected as the smallest possible duration of transmission. Based on our understanding, similar regulatory requirements are applicable to NR-U and 1 slot COT duration is supported. Therefore, , we propose to use fixed S1 in units of slots for each SCS: {1, 3, 5, 8} 15MHz SCS and {1, 6, 10, 16} for 30MHz SCS. In terms of burst duration, the two sets are similar with the only difference in the first element – for 30MHz SCS it is twice shorter. The intention of this difference is to cover single slot burst case for 30 MHz.
Proposal 1: For NR-U demodulation tests, burst length shall be defined as the number of slots rather than the number of subframes. We propose to use fixed S1 set in units of slots for each SCS: {1, 3, 5, 8} for 15MHz SCS and {1, 6, 10, 16} for 30MHz SCS
For the starting position of the first (partial) slot, we suggest to reuse LTE LAA model: random selection from OFDM symbol 0 and OFDM symbol 7 with equal probability. Based on that the following assumptions on PDSCH mapping type should be applied: 
· If the starting position of the first slot is symbol 0 – PDSCH Type-A mapping is used for all slots
· If the starting position of the first slot is symbol 7 – PDSCH Type-B mapping with the duration equal to 4 symbols is used for the first slot. PDSCH Type-A mapping is used for the rest of the slots.
Proposal 2: For NR-U demodulation test, the starting position for the first slot is randomly selected from OFDM symbol 0 and OFDM symbol 7 with equal probability. If symbol 0 was selected PDSCH Type-A mapping is used for all slots in the burst. If symbol 7 was selected – PDSCH Type-B mapping with the duration equal to 4 symbols is used for the first slot and, PDSCH Type-A mapping is used for all remaining slots in the burst
In Rel-16 additional PDSCH Type-B durations from 2 to 13 symbols were introduced to handle partial initial slots. The support of such durations is indicated by typeB-PDSCH-length-r16 capability. We suggest to define additional test for verification of new PDSCH Type-B durations with the corresponding applicability rule. Such test can be defined by using PDSCH Type-B mapping for all slots – partial and fully occupied. For example the following mapping procedure can be considered:
· If the starting position of the first slot is symbol 0 – PDSCH Type-B mapping with duration 12 (under assumption that first two symbols are allocated by PDCCH) is used for all slots
· If the starting position of the first slot is symbol 7 – PDSCH Type-B mapping with duration 5 is used for the first one. PDSCH Type-B mapping with duration 12 is used for the rest of the slots.
Proposal 3: For NR-U demodulation test, define dedicated test to verify typeB-PDSCH-length-r16 capability with corresponding applicability rule.
Analysing LTE LAA test cases, it can be seen that similarly to S1, S2 set (i.e. number of available OFDM symbols in the last slot of the burst) for different test cases is always the same – {6, 9, 12, 14}. We, propose to reuse this set and define S2 as fixed set for all NR-U requirements.
Proposal 4: For NR-U demodulation tests, we propose to define fixed S2 set – {6, 9, 12, 14}
The only reason for LBT failure modelling that we see is to get transmission start time which is not aligned with the frame boundary and by that means to get realistic partial initial slot. However, partial initial slot can be modeled as it was described in the adapted Burst Transmission Model without explicit LBT failure modelling.
Proposal 5: Do not model LBT failure
During previous meeting the question on COT duration was raised. Based on our understanding, there is no need to introduce COT duration from the demodulation tests perspective. We can assume that COT duration is equal to a single burst transmission in the Burst Transmission Model described above, so once again there is no need to additionally explicitly introduce COT duration.
Proposal 6: Consider COT duration equal to single burst transmission duration
3	Conclusion
In this contribution, we discussed the NR-U PDSCH requirements. After discussion, the following conclusions are provided:
Proposal 1: For NR-U demodulation tests, burst length shall be defined as the number of slots rather than the number of subframes. We propose to use fixed S1 in units of slots for each SCS: {1, 3, 5, 8} for 15MHz SCS and {1, 6, 10, 16} for 30MHz SCS
Proposal 2: For NR-U demodulation test, the starting position for the first slot is randomly selected from OFDM symbol 0 and OFDM symbol 7 with equal probability. If symbol 0 was selected PDSCH Type-A mapping should be used for all slots in the burst. If symbol 7 was selected – PDSCH Type-B mapping with the duration equal to 4 symbols should be used for the first slot and, PDSCH Type-A mapping should be used for all remaining slots in the burst
Proposal 3: For NR-U demodulation test, PDSCH Type-B mapping with corresponding durations to be used for all slots in case if UE supports typeB-PDSCH-length-r16
Proposal 4: For NR-U demodulation tests, we propose to define fixed S2 – {6, 9, 12, 14}
Proposal 5: Do not model LBT failure
Proposal 6: Consider COT duration equal to single burst transmission duration
4	References
[1] R4-2012610, Way Forward on NR-U UE demodulation requirement, Qualcomm




