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Introduction
Email discussion for contributions submitted under agenda item 7.1.7 for defining NR-unlicensed performance tests.
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: Agree on Downlink Transmission Model, PDSCH and CQI Test Definition details;
· 2nd round: Discuss Simulation Assumptions and CR Work Split;

Topic #1: Work Plan
Open issues summary
0.1.1 Sub-topic 1-1: Work Plan
Issue 1-1-1: CR work split
· Proposal: 
· Moderator asks companies to volunteer for the work split filling the table here below and add their comments if anything is missing or wrong;
	Item List
	Description
	Company

	1 - CR Work 
	PDSCH Performance Requirements for Scenario A
(Can be split in 2/4 RX if needed)
	

	2 - CR Work
	PDSCH Performance Requirements for Scenario C
(Can be split in 2/4 RX if needed)
	

	3 - CR Work
	[CQI Requirements for Scenario A if agreed]
	

	4 - CR Work
	[CQI Requirements for Scenario C if agreed]
	

	5 - CR Work
	Introduction of new Fixed Reference Channel and TDD Pattern
	

	6 - CR Work
	Introduction of new Downlink Transmission Model
	

	7 – Simulation Work 
	Collect and Organize Simulation results.
	



· Recommended WF
· Agree on the CR work split;
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	
	


 
CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Issue 1-1-1: CR work split
· Discuss it in the second round




Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	Way Forward on NR-U UE demodulation requirements
	Qualcomm



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Topic #2: General and Downlink Transmission Model
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2100995
	Ericsson
	Observation 1: Rel-16 NR CA requirements seem more suitable for LAA PCell PDSCH requirement than Rel-15 NR SA requirement.
Proposal 1: Take 3 pre-conditions for unlicensed carrier DL demodulation.
· The gNB transmit DCI/CSI-RS for unlicensed carrier only when LBT is successful.
· For any cases, UL LBT failure should no be considered for DL demodulation test.
· For any cases, all HARQ-ACK will be received during one burst. 
Observation 2: The UE behaviour for PDSCH/CSI-RS demodulation is same for both licensed carrier and unlicensed carrier. The difference is only the TDD pattern, fixed or burst.
Observation 3: For unlicensed carrier in scenario A and scenario C, PDSCH with burst transmission could be considered if we want to introduce new requirements.
Proposal 2: It is practical to define only one set of new PDSCH requirement with burst transmission for both scenario A SCell and scenario C PCell. Reuse Rel-16 NR CA requirement for scenario A PCell.
Observation 4: There is up to 20MHz component carrier bandwidth in wideband operation CA mode.
Proposal 3: Define requirements including 20MHz.
Observation 5: The current test applicability rules for eLAA PDSCH CA or Rel-16 NR PDSCH CA is “Largest aggregated CA bandwidth combination”.
Observation 6: A huge simulation effort is needed if we follow the same applicability rule for bandwidth as eLAA PDSCH and Rel-16 NR PDSCH CA.
Observation 7: New applicability rule will be needed for different bandwidth if we want to reduce simulation effort.
Observation 8: DRS window duration is agreed to 1ms and Japan have regional limitation that maximum duration on unlicensed band is 4ms.
Proposal 4: Agree with fixed 2ms COT with slot patten as DDSU.
Observation 9: There will be no uplink feedback scheduling for NR-U TDD standalone scenario if the DL symbol length is 12 or 14 in the last slot. 
Proposal 5: Define fixed symbol pattern as 10D2G2U for special slot. 
Proposal 6: Use fixed TDD pattern DDSU (S=10D2G2U) with LBT failure for DL demodulation test.
Proposal 7: DL transmission model
	DL Transmission Model 
	Maximum COT Duration 
	ms
	2

	
	Slot pattern (Note 1)
	
	DDSU

	
	Special slot DL burst symbol length
	
	10 symbols

	
	Probability of LBT Failure pLBT
	 
	0.5

	
	Guard Symbols in Special slot
	 
	2 Symbols

	
	Number of slots between PDSCH and corresponding HARQ-ACK information 
	 
	3 if mod(i,4) = 0
2 if mod(i,4) = 1
5 if mod(i,4) = 2
4 if mod(i,4) = 3

	



Observation 10: It is agreed not to define additional test cases dedicated to FBE/LBE devices in the last meeting.
Proposal 8: Do not define a sperate LBT model for FBE and LBE.
Proposal 9: Define probability of LBT failure as 0.5 for both scenario A and scenario C.

	R4-2101343
	Huawei
	Proposal 1: No need to define LBT model for FBE and LBE separately.
Proposal 2: S1 and TDD pattern should be designed to satisfy following conditions:
a)	Each transmission burst has at least one ’S’ slot or 'UL' slot to ensure that the feedback delay is not very long.
b)	Number of slots between PDSCH and corresponding HARQ information (k1) should be definite.
Proposal 3: Set S1 to {4, 6, 10, 16} slots, TDD pattern to DDDSU, DL transmission duration to 10ms. The transmission slots format is randomly selected from {DDDS, DDDSUD, DDDSUDDDSU, DDDSUDDDSUDDDSUD}. For scenario C: use Figure 3~6 and Table 1~4 as HARQ feedback procedure. For scenario A, use Figure 7~10 as HARQ feedback procedure.
Proposal 4: For scenario A, set probability of LBT failure to 0.5. For scenario C:  Set probability of LBT failure to 0
Proposal5: For Length of the last Slot in the burst (S2), reuse it from LAA, {6,9,12,14} symbols with the first 2 symbols allocated for PDCCH transmission.

	R4-2102082
	MediaTek
	Proposal 1: Define test cases with one CBW, either 40MHz or 20 MHz.
Proposal 2: For CQI testing, use DCI format 2_0 to indicate UE the COT information. 
Proposal 3: Define fixed DL transmission duration as 2ms. 
Proposal 4: Define values for random COT as S1 = {2, 3, 4}.
Proposal 5: Define format for random COT as {DS, DDS, DDDS}.
Proposal 6: Define S2 = {9, 12, 14}, with the first two symbols allocated for PDCCH transmission.
Proposal 7: Define nonzero and the same probability of LBT failure p = 0.5 for both Scenario A and Scenario C.
Proposal 8: Define test cases for PDSCH mapping type B only for UE with capability, Type A otherwise.
Proposal 9: For PDSCH mapping Type B:
· For all slots except the last slot: Start in symbol 2 and the duration of PDSCH is 12.
· For the last slot: Start in symbol 2 and the duration of PDSCH depends on the length of the last slot. 
Proposal 10: Do not need DCI format 2_0 for PDSCH simulation.



Open issues summary
Details of NR-U Demodulation Perfomance Tests 
Issue 2-1-1: Whether to consider UL LBT Failure in DL demodulation tests;
· Proposals
· Option 1: No (Ericsson);
· Option 2: Yes
· Recommended WF
· Do not consider UL LBT failure;

Issue 2-1-2: Whether to schedule UL in every COT, to receive HARQ-ACK;
· Proposals
· Option 1: Yes (Ericsson);
· Option 1a: With definite number of slots between PDSCH and HARQ feedback (k1) (Huawei);
· Option 2: TBA
· Recommended WF
· TBA

Issue 2-1-3: Whether to a define a single set of PDSCH Requirements for the unlicensed cell, for both scenario A and C. 
· Proposals
· Option 1: Yes, starting from Rel-15 NR PDSCH Requirements (Ericsson, Apple);
· Recommended WF
· TBA

Issue 2-1-4: Whether to define Scenario A PDSCH requirements for the licensed cell based on Rel-16 NR CA requirements:
· Proposals
· Option 1: Reuse Rel-16 NR CA requirements (Ericsson);
· Option 2: Use Rel-16 NR CA requirements as starting point (Apple);
· Recommended WF
· TBA
Issue 2-1-5: Whether to define Scenario C PDSCH requirements using Rel-15 NR PDSCH Requirements as a starting point
· Proposals
· Option 1: Yes (Apple, Ericsson);
· Recommended WF
· TBA

Issue 2-1-6: Bandwidth to be used for the definition of the requirements;
· Proposals
· Option 1: Define requirements including 20 MHz (Ericsson);
· Option 2: Choose between 20 MHz and 40 MHz (MediaTek);
· Option 3: 40 MHz (Apple);
· Option 4: {20,40,60,80} MHz to cover all combinations(Huawei);
· Option 5: {20,40} MHz, test only the largest BW supported (Qualcomm); 
· Recommended WF
· TBA

Details of the LBT Model 
Issue 2-2-1: Whether to define separate LBT models, depending on Channel Access Type
· Proposals
· Option 1: No (Ericsson, Huawei, Apple);
· Recommended WF
· Define a single LBT model, to be used for both ‘dynamic’ and ‘semi-static’ Channel Access;

Issue 2-2-2: LBT Probabilities (PLBT) to be used in the tests for Scenario A
· Proposals
· Option 1: 0.5 (Ericsson, Huawei, MediaTek);
· Option 2: 0.25 (Apple)
· Option 3: 0.20 (Qualcomm);
· Recommended WF
· TBA
Issue 2-2-3: LBT Probabilities (PLBT) to be used in the tests for Scenario C
· Proposals
· Option 1: Same as scenario A
· Option 1a: 0.5 (Ericsson, MediaTek);
· Option 1b: 0.25 (Apple);
· Option 2: 0 (Huawei)
· Option 3: 0.01 (Qualcomm);
· Recommended WF
· TBA
Details of the Downlink Transmission Model
Issue 2-3-1: Fixed Downlink Transmission Periodicity (equivalent to FFP in semi-static channel access);
· Proposals
· Option 1: 2ms (Ericsson, MediaTek, Qualcomm);
· Option 2: 4ms (Apple);
· Option 3: 10ms (Huawei, Intel);
· Recommended WF
· TBA

Issue 2-3-2: Whether to use a fixed COT duration inside the Downlink Transmission Periodicity; 
· Proposals
· Option 1: Yes (Ericsson);
· Option 2: No, random COT (Huawei, MediaTek, Apple, Intel, Qualcomm);
· Recommended WF
· Can Ericsson agree to using a Random COT duration inside the Downlink Transmission Periodicity?

Issue 2-3-3: Random COT duration;
· Proposals
· Option 1: {4,6,10,16} Slots (Huawei);
· Option 2: {2,3,4} Slots (MediaTek, Qualcomm);
· Option 3: {2,3,5,8} Slots (Apple);
· Option 4: {1,6,10,16} Slots (Intel);
· Recommended WF
· TBA

Issue 2-3-4: Whether to revise current agreement for 1ms DRS window duration
· Proposals
· Option 1: Yes, change it to 0.5ms (=1 Slot) (Intel);
· Option 2: No;
· Recommended WF
· Keep current agreement

Issue 2-3-5: PDCCH Allocation;
· Proposals
· Option 1: Symbols {0,1} in every slot (Huawei, MediaTek, Apple, Qualcomm);
· Option 2: Randomly, depending on slot symbol start (Intel);
· Recommended WF
· Can Intel agree to allocate PDCCH in Symbols {0, 1} in every slot?

Issue 2-3-6: Length of PDSCH Allocation for all slots except the last slot in the COT;
· Proposals
· Option 1: 12 Symbols (Huawei, MediaTek);
· Option 2: Random, depending on slot symbol start (Intel);
· Recommended WF
· Can Intel agree to a fixed length of 12 Symbols?

Issue 2-3-7: Overall duration of the last slot in the COT:
· Proposals
· Option 1: Fixed Length
· Option 1a: 14 Symbols (Slot Pattern:10D2G2U) (Ericsson);
· Option 1b: 7 Symbols (Apple);
· Option 2: Random Length
· Option 2a: {6,9,12,14} Symbols (Huawei)
· Option 2b: {9,12,14} Symbols (MediaTek);
· Option 2c: {5-14} Symbols if Random COT<Maximum COT, {5-7} Symbols if COT = Maximum COT (Qualcomm);
· Recommended WF
· TBA
Moderator comment: If the last slot in the COT coincides with the last slot in the FFP, some options above do not allow for enough idle time at the end of the COT to fulfil the semi-static channel access requirements.
Idle Time is at least 100ns (rounded to 3 Symbols) for 2ms DL Transmission Periodicity, 200ns (rounded to 6 Symbols) for 4ms DL Transmission Periodicity;
Issue 2-3-8: TDD Pattern to be used in DL demodulation Tests
· Proposals
· Option 1: Fixed TDD Pattern
· Option 1a: DDSU (S=10D2G2U) with LBT failure (Ericsson);
· Option 2: Random TDD Pattern
· Option 2a {DS, DDS, DDDS} (MediaTek);
· Option 2b: {DDDS, DDDSUD, DDDSUDDDSU, DDDSUDDDSUDDDSUD} (Huawei);
· Recommended WF
· TBA

Issue 2-3-9: DL Transmission Model Parameters
· Proposals
· Option 1: Ericsson
	DL Transmission Model 
	Maximum COT Duration 
	ms
	2

	
	Slot pattern (Note 1)
	
	DDSU

	
	Special slot DL burst symbol length
	
	10 symbols

	
	Probability of LBT Failure pLBT
	 
	0.5

	
	Guard Symbols in Special slot
	 
	2 Symbols

	
	Number of slots between PDSCH and corresponding HARQ-ACK information 
	 
	3 if mod(i,4) = 0
2 if mod(i,4) = 1
5 if mod(i,4) = 2
4 if mod(i,4) = 3

	


· Option 2: Qualcomm
	DL Transmission Model
	Maximum COT Duration 
	ms
	1.9

	
	Minimum Idle Time after COT 
	ms
	0.1

	
	DL Transmission Model Period/
Fixed Frame Period (Note 1)

	ms
	2

	
	Probability of LBT Failure pLBT
	
	[TBD]

	
	Guard Symbols
	
	2 Symbols

	
	UL Symbols
	
	2 Symbols

	
	Number of slots between PDSCH and corresponding HARQ-ACK information 
	
	3 if mod(i,4) = 0
2 if mod(i,4) = 1
5 if mod(i,4) = 2
4 if mod(i,4) = 3

	
	Duration of the COT 
	Slots
	Random, uniformly distributed, subject to conditions (Note 2)

	
	PDSCH Allocation in the last Slot of the COT
	Symbols
	Random, uniformly distributed, subject to conditions (Note 3)

	Notes:
1) The Fixed Frame Period denomination applies only for ChannelAccessType-r16 = ‘semistatic’. For ChannelAccessType-r16 = ‘dynamic’ this parameter is identified only as DL Transmission Model Period.
2) The random COT Duration cannot exceed the Maximum COT Duration, and cannot be smaller than the DRS duration.
3) The duration of the PDSCH Allocation in the last Slot of the COT must account for Idle Time, Guard Symbols and UL Symbols, all transmitted at the end of the COT. If the duration of the random COT (in slots) coincides with the Maximum COT duration (in slots), the maximum PDSCH Allocation duration must be reduced accordingly.


· Recommended WF
· TBA


Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	XXX
	Sub topic 2-1: 
Sub topic 2-2:
….
Others:

	Ericsson
	Issue 2-1-1: Whether to consider UL LBT Failure in DL demodulation tests;
Agree with WF
Issue 2-1-2: Whether to schedule UL in every COT, to receive HARQ-ACK;
The intention of Option 1 is to simplify the transmission model and weaken the DL LBT impact on the final performance. Option 1a could be an option but it seems need a very large buffer to handle all possible situations. We are glad to see more better proposal from companies.
Issue 2-1-3: Whether to a define a single set of PDSCH Requirements for the unlicensed cell, for both scenario A and C.
We realized that it is not easy to define only one set of requirements for both scenarios. Companies can further discuss the possibility of it. 
Issue 2-1-4: Whether to define Scenario A PDSCH requirements for the licensed cell based on Rel-16 NR CA requirements:
Both options have similar intention. 
Issue 2-1-5: Whether to define Scenario C PDSCH requirements using Rel-15 NR PDSCH Requirements as a starting point
We are open for this issue. 
Issue 2-1-6: Bandwidth to be used for the definition of the requirements;
We think this issue should be discussed based on different scenarios, LAA (CA) and standalone. For current CA requirements, the applicability rules are the same as “the largest supported bandwidth”. If we follow the same rule, then all possible bandwidth should be defined to meet the applicability rule. Otherwise, a new applicability rule might be needed. For standalone, we can only define requirements for general bandwidth which could be 20MHz because wideband transmission mode 1 only have 20MHz component carriers.  
Issue 2-2-1: Whether to define separate LBT models, depending on Channel Access Type
Agree with WF to use single LBT model. 
Issue 2-2-2: LBT Probabilities (PLBT) to be used in the tests for Scenario A
Issue 2-2-3: LBT Probabilities (PLBT) to be used in the tests for Scenario C
We think probability 0.5 is a natural value for defining random scenario, otherwise we might need some investigation to prove other value is more suitable. For Scenario C, there might be less competition than Scenario A, but it is also hard to say probability should be 0 or 0.01. More clarification is needed. 
We are open for further discussion.
Issue 2-3-1: Fixed Downlink Transmission Periodicity (equivalent to FFP in semi-static channel access); 
Just to fulfil the regulation of Japan, <4ms COT is preferred. 2ms COT is the highest priority for CCA priority class (CAPC). 4ms is not in the CAPC. And also considering reducing effort, 2ms or 3ms COT have less combinations and time consuming thus might be more suitable for simulation.
Prefer Option 1 or 3ms COT, but open for discussion. 
Issue 2-3-2: Whether to use a fixed COT duration inside the Downlink Transmission Periodicity
We can accept Option 2 to use random COT.
Issue 2-3-3: Random COT duration;
Prefer Option 2 but open for discussion.
Issue 2-3-4: Whether to revise current agreement for 1ms DRS window duration
Prefer Option 1.
Issue 2-3-5: PDCCH Allocation
We can accept Option 1.
Issue 2-3-6: Length of PDSCH Allocation for all slots except the last slot in the COT
To simplify the test, Option 1 can be accepted.
Issue 2-3-7: Overall duration of the last slot in the COT
For the special slot, the number of DL symbols would be less than 14 to leave idle time. It is OK for us to using random length, but it would be better to define less cases to reduce complexity. 
Issue 2-3-8: TDD Pattern to be used in DL demodulation Tests
We can accept dynamic COT and slightly tend to Option 2b since the UL feedback could be defined although it is still complex. 
  




	Apple
	Sub topic 2-1: 
Issue 2-1-1: Whether to consider UL LBT Failure in DL demodulation tests;
We support the recommended WF.
Issue 2-1-2: Whether to schedule UL in every COT, to receive HARQ-ACK;
This becomes necessary for scenario C (SA case) case to guarantee that HARQ-ACK can be sent. We also would need to ensure that every COT duration in the set has a S or U slot for HARQ-ACK transmission. For scenario A we can assume that HARQ-ACK is sent on the licensed carrier and not very critical. 
Issue 2-1-3: Whether to a define a single set of PDSCH Requirements for the unlicensed cell, for both scenario A and C. 
If all the simulation assumptions including DL burst transmission are the same for Scenario A and Scenario C, we could have the same requirements for Scenario A and C for unlicensed carrier. 
Issue 2-1-4: Whether to define Scenario A PDSCH requirements for the licensed cell based on Rel-16 NR CA requirements:
Option 2. We are not clear what option 1 means. Unless we use the same parameters as the Rel-16 PDSCH CA cases, we don’t see how Rel-16 NR CA requirements can be re-used for Scenario A. 
Issue 2-1-5: Whether to define Scenario C PDSCH requirements using Rel-15 NR PDSCH Requirements as a starting point
Option 1.
Issue 2-1-6: Bandwidth to be used for the definition of the requirements;
To clarify this is the CBW of the unlicensed carrier
Option 3. 
Also are option 2 and 5 the same?
Sub topic 2-2:
Issue 2-2-2: LBT Probabilities (PLBT) to be used in the tests for Scenario A
Option 2. We think 0.5 probability of LBT failure is pretty high. 
Issue 2-2-3: LBT Probabilities (PLBT) to be used in the tests for Scenario C
Option 1 – same as Scenario A. We don’t think it is practical to define requirements with no or very small probability of LBT failure for Scenario C. 
Sub topic 2-3:
Issue 2-3-1: Fixed Downlink Transmission Periodicity (equivalent to FFP in semi-static channel access);
Option 2. This needs to be discussed in conjunction with TDD pattern and the possible COT durations and if they are suitable for scenario A and C and meets all other criteria for UL slot in COT for HARQ-ACK etc. 2ms is only 4 slots and it limits the possible COT durations to 2 or 3 slots. Hence we propose 4ms.
Issue 2-3-3: Random COT duration;
This also needs to be discussed in conjunction with TDD pattern and issues 2-3-1. 
If we assume DDSU TDD pattern, we can have random COT {4, 6, 7, 8} slots with 4ms FFP
Issue 2-3-4: Whether to revise current agreement for 1ms DRS window duration
We support the recommended WF.
Issue 2-3-5: PDCCH Allocation;
Option 1
Issue 2-3-6: Length of PDSCH Allocation for all slots except the last slot in the COT;
Option 1
Issue 2-3-7: Overall duration of the last slot in the COT:
This also needs to be discussed keeping TDD pattern and possible COT in mind. 
Fixed length of 7 symbols with 4ms FFP meets the min idle time criteria. To reduce more options to choose from, we propose fixed 7 symbols.
Regarding option 2c, if the last slot is U slot for max COT, it might not matter. 
Issue 2-3-8: TDD Pattern to be used in DL demodulation Tests
We propose DDSU with 4 ms FFP.
Issue 2-3-9: DL Transmission Model Parameters
This is dependent on the agreements made for all the above issues. 


	Qualcomm
	Issue 2-1-1: Whether to consider UL LBT Failure in DL demodulation tests;
Support proposed WF;
Issue 2-1-2: Whether to schedule UL in every COT, to receive HARQ-ACK;
Option 1: With careful allocation there should be the possibility to schedule UL symbols in every period, possibly at the end of the DL transmission duration. This might be done either by sharing the COT with the UE at the end of the COT as scheduled in the model (always possible if COT < Maximum COT), or reducing the PDSCH allocation duration as we proposed in Issue 2-3-7 (needed for COT = Maximum COT);
Issue 2-1-3: Whether to a define a single set of PDSCH Requirements for the unlicensed cell, for both scenario A and C. 
This will depend on the outcome of the other decisions, including LBT probability;
Issue 2-1-4: Whether to define Scenario A PDSCH requirements for the licensed cell based on Rel-16 NR CA requirements:
Support reusing Rel-16 NR CA requirements in scenario A, when possible;
Issue 2-1-5: Whether to define Scenario C PDSCH requirements using Rel-15 NR PDSCH Requirements as a starting point
Support Option 1;
Issue 2-1-6: Bandwidth to be used for the definition of the requirements;
@Apple: We understand that Option 2 aims at deciding on defining a single BW, to be either 20 or 40 MHz. 
Our view is that 40MHz is the typical BW used for Rel-15 PDSCH tests for 30kHz SCS, and 20 MHz Requirement can be defined for UEs that do not support 40MHz. Support Option 5 to define both requirements, but test only the largest BW supported.
Details of the LBT Model 
Issue 2-2-1: Whether to define separate LBT models, depending on Channel Access Type
Support proposed WF;
Issue 2-2-2: LBT Probabilities (PLBT) to be used in the tests for Scenario A
Support Option 2 or 3;
Issue 2-2-3: LBT Probabilities (PLBT) to be used in the tests for Scenario C
We think a lower probability of LBT failure compared to Scenario A would better reflect the expected behaviour in this case. Support option 2 or 3;
Details of the Downlink Transmission Model
Issue 2-3-1: Fixed Downlink Transmission Periodicity (equivalent to FFP in semi-static channel access);
Support Option 1 as good enough trade-off between a dynamic and semi-static channel access scenario regarding COT, which can go from 2 to 4 slots in this case. 
Issue 2-3-3: Random COT duration;
Pending Issue 2-3-1, support Option 2: {2,3,4} Slots  for 2ms COT. 
Our opinion is that the case of 1 Slot COT might create complications in case of TRS slots (which lasts for 2 slots) and it’s not necessary to include it in the test.
Issue 2-3-4: Whether to revise current agreement for 1ms DRS window duration
Why is this change required? If it’s only to include 1 slot in the Random COT possible durations, then support keeping the current agreement;
Issue 2-3-7: Overall duration of the last slot in the COT:
In our opinion, random length would be the better option. The range of length can be reduced to a more limited set if others are interested, as long as the required conditions are satisfied (idle, guard and UL symbols);
Issue 2-3-8: TDD Pattern to be used in DL demodulation Tests
This issue is strictly related to the outcome of the fixed/random COT duration, and we support a TDD pattern that reflects the random allocation of the DL Transmission Model;

	Intel
	Issue 2-1-1: Whether to consider UL LBT Failure in DL demodulation tests
Agree with recommended WF
Issue 2-1-2: Whether to schedule UL in every COT, to receive HARQ-ACK
Agree with Option 1a. The exact position of UL in the DL transmission model (in every COT) should be defined. 
Issue 2-1-3: Whether to a define a single set of PDSCH Requirements for the unlicensed cell, for both scenario A and C
In the WF from previous meeting we have the following:
“Define requirements for the unlicensed CC, and apply to both Scenario A and C”
Issue 2-1-4: Whether to define Scenario A PDSCH requirements based on Rel-16 NR CA requirements
Following our comment for the previous issue, it is not clear for us, whether only licensed CC is meant here. If yes, then it’s ok for us to reuse Rel-16 PDSCH requirements
Issue 2-1-6: Bandwidth to be used for the definition of the requirements
Since the 20MHz is an LBT bandwidth, we think that it should be considered as a baseline. 
We are ok to also have requirements for 40MHz as in Rel-15 TDD. 
We prefer option 1. Ok with option 5.

Issue 2-2-1: Whether to define separate LBT models, depending on Channel Access Type
Agree with recommended WF
Issue 2-2-2, Issue 2-2-3: LBT Probabilities (PLBT) to be used in the tests for Scenario A and Scenario C
We think that LBT probability should be the same for Scenario A and Scenario C.
No strong view on the exact value. Slightly prefer PLBT = 0.5, but PLBT = 0.25 is also possible.

Issue 2-3-1: Fixed Downlink Transmission Periodicity (equivalent to FFP in semi-static channel access):
Issue 2-3-3: Random COT duration:
We understand that the main motivation for COT<=4ms is Japan regional limitation that maximum duration on unlicensed band is 4ms. However, we don’t think that it should be the decisive factor for the considered model. 
Based on the limitations on idle period for FBE devices, max COT duration should be less than Fixed Downlink Transmission Periodicity (we’ll call it briefly FFP for convenience). At the same time, we need to keep some space in COT for UL. Random COT duration should have a wide range of possible values to model unlicensed operation 
Having proposed 2ms FFP makes it challenging to have any range for random COT and to have HARQ-ACK in that COT
The model shown in Figure 1 below deals with all the limitations: idle period is always not less than 5% of FFP, COT values vary in wide range, HARQ-ACK can be sent with enough spacing after PDSCH
The model shown in Figure 2 also takes into account 4ms limitation 


Figure 1


Figure 2
We propose to choose one of the models shown in Figures 1 and 2. We are open to discuss the parameters adjustment.
[bookmark: _Hlk62180410]Issue 2-3-2: Whether to use a fixed COT duration inside the Downlink Transmission Periodicity 
Option 2
Issue 2-3-4: Whether to revise current agreement for 1ms DRS window duration
Having DRS equal to 1ms instead of 0.5ms seems to give more limitations than benefits
Our motivation was to have wider range of possible COT (0.5ms is minimal possible COT). 
Issue 2-3-5: PDCCH Allocation;
Agree with option 1. Random slot length was assumed only for first slot. We are ok to have symbol #0 as the starting symbol in the first slot. 
Issue 2-3-6: Length of PDSCH Allocation for all slots except the last slot in the COT;
Agree with option 1. Random slot length was assumed only for first slot. We are ok to have symbol #0 as the starting symbol in the first slot. 
Issue 2-3-7: Overall duration of the last slot in the COT
Agree on Option 2a if the value for max COT defined in Issue 2-3-3 is less than Downlink Transmission Periodicity from Issue 2-3-1. Otherwise Agree on option 2c

	MediaTek
	Issue 2-1-1: Whether to consider UL LBT Failure in DL demodulation tests;
Support the recommended WF.
Issue 2-1-2: Whether to schedule UL in every COT, to receive HARQ-ACK;
Support Option1 to have UL resource in every COT for HARQ-ACK. For Option 1a, due to LBT failure, UE may postpone the transmission of ACK/NACK. We are wondering that if it is practical to have definite number of slots between PDSCH and HARQ feedback.
Issue 2-1-6: Bandwidth to be used for the definition of the requirements;
Support Option 2. Our proposal is to define test cases with only one CWB, either 20 MHz or 40 MHz. We are OK with Option 3.
Issue 2-2-1: Whether to define separate LBT models, depending on Channel Access Type
Support the recommended WF.
Issue 2-2-2: LBT Probabilities (PLBT) to be used in the tests for Scenario A
Support Option1. 
Issue 2-2-3: LBT Probabilities (PLBT) to be used in the tests for Scenario C
We agree that the considered deployment scenario for Scenario A and C could be different. However, it is not practical to define zero probability or very small probability.
We support Option1 but we are OK to define PLBT = 0.25.
Issue 2-3-1: Fixed Downlink Transmission Periodicity (equivalent to FFP in semi-static channel access);
Support Option 1. As Issue 2-3-3 and Issue 2-3-8 are related to the periodicity of fixed downlink transmission, we suggest to discuss this issue first.
Issue 2-3-2: Whether to use a fixed COT duration inside the Downlink Transmission Periodicity; 
Support Option 2. 
Issue 2-3-3: Random COT duration;
Support Option2. We can preclude some options if we can determine the periodicity of downlink transmission first.
Issue 2-3-4: Whether to revise current agreement for 1ms DRS window duration
Support the recommended WF.
Issue 2-3-5: PDCCH Allocation;
Support Option 1.
Issue 2-3-6: Length of PDSCH Allocation for all slots except the last slot in the COT;
Support Option 1.
Issue 2-3-7: Overall duration of the last slot in the COT:
We are OK with Option 2c.
Issue 2-3-8: TDD Pattern to be used in DL demodulation Tests
Support Option 2a. We can determine Issue 2-3-1 first.


	Huawei
	Issue 2-1-1: Whether to consider UL LBT Failure in DL demodulation tests;
Agree with WF
Issue 2-1-2: Whether to schedule UL in every COT, to receive HARQ-ACK;
We think in every transmission burst, there should be at least one S or U slot to transmit HARQ-feedback.
We should figure out following issues for HARQ feedback for scenario C firstly:
Whether to introduce cross COT HARQ feedback?
If cross COT HARQ feedback is introduced, how to determine K1 due to LBT failure？
For this issue, two options can be considered: 
a) Set probability of LBT failure to 0 
b) Introduce Non-numerical K1 indicated by DCI, but this needs signalling reporting.

If cross COT HARQ feedback is not introduced, how to decide UL feedback occasion?
For this issue, two options can be considered: 
a) One option is that we can introduce UL LBT at the end of COT to transmit all HARQ feedbacks from current COT and we can set the probability of UL LBT failure to zero. But it is impractical since probability of DL LBT failure is not zero while probability of UL LBT is zero.
b) Another option is that we design a dynamic TDD pattern to guarantee that all HARQ feeadbacks are within one slot such as {DSUU, DDSUU, DDDSUU} (Last U slot pattern is used for transmitting HARQ feedback), But dynamic TDD pattern is not commonly used for RAN 4 demodulation test and it will also complicate the test.
Issue 2-1-3: Whether to define a single set of PDSCH Requirements for the unlicensed cell, for both scenario A and C. 
Option 1
Issue 2-1-4: Whether to define Scenario A PDSCH requirements for the licensed cell based on Rel-16 NR CA requirements:
We support option 1 to reduce workload
Issue 2-1-5: Whether to define Scenario C PDSCH requirements using Rel-15 NR PDSCH Requirements as a starting point
Option 1
Issue 2-1-6: Bandwidth to be used for the definition of the requirements;
Option 4
If we define the cases with bandwidths not including all applicable bandwidths, the applicability rules of Rel-15 CA can’t be reused that the largest aggregated channel bandwidth should be used for test.
Issue 2-2-1: Whether to define separate LBT models, depending on Channel Access Type
OK with recommended WF.
Issue 2-2-2: LBT Probabilities (PLBT) to be used in the tests for Scenario A
Option 1
Issue 2-2-3: LBT Probabilities (PLBT) to be used in the tests for Scenario C
It depends on issue 2-1-2
Issue 2-3-1: Fixed Downlink Transmission Periodicity (equivalent to FFP in semi-static channel access);
We prefer option 3 to keep consistent with LAA.
Issue 2-3-2: Whether to use a fixed COT duration inside the Downlink Transmission Periodicity; 
Option 2
Issue 2-3-3: Random COT duration;
It depends on issue 2-1-2
Issue 2-3-4: Whether to revise current agreement for 1ms DRS window duration
OK with recommended WF
Issue 2-3-5: PDCCH Allocation;
Option 1
Issue 2-3-6: Length of PDSCH Allocation for all slots except the last slot in the COT;
Issue 2-3-7: Overall duration of the last slot in the COT:
Option 2a. In our proposal, COT duration time is always less than max COT time
Issue 2-3-8: TDD Pattern to be used in DL demodulation Tests
Option 2a needs dynamic TDD pattern that will complicate the test, also it needs cross COT feedback (e.g. D slots next to S slot and U symbols in S slots)
Option 2b with Pro( LBT failure)=0 is feasible but it depends on issue 2-1-2, it is assuming TDD pattern DDDSU and flexible burst length for transmission.


 
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
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	Company B

	
	

	YYY
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	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	2.2.1 Details of NR-U Demodulation Perfomance Tests 

	Agreements on Proposed WF:
Issue 2-1-1: Whether to consider UL LBT Failure in DL demodulation tests;
Do not consider UL LBT failure;
Issue 2-1-4: Whether to define Scenario A PDSCH requirements for the licensed cell based on Rel-16 NR CA requirements:
Reuse Rel-16 NR CA Requirements for the licensed cell where applicable;
Issue 2-1-5: Whether to define Scenario C PDSCH requirements using Rel-15 NR PDSCH Requirements as a starting point
Define Scenario C PDSCH requirements using Rel-15 NR PDSCH Requirements as a starting point
Tentative agreements:
Recommendations for 2nd round:
Issue 2-1-3: Whether to define a single set of PDSCH Requirements for the unlicensed cell, for both scenario A and C. 
· Proposals
· Option 1: Yes (Huawei);
· Option 2: Yes, if the simulation assumptions are the same (Apple, Qualcomm);
· Option 2: Further discuss (Ericsson, Intel);
Moderator comment: The WF from the previous meeting listed “Define requirements for the unlicensed CC, and apply to both Scenario A and C”, bit it is at least the moderator’s understanding that this was dealing with which scenarios to be tested and not whether these different scenarios should have the same requirements.
Details for these scenarios were listed as FFS, so it follows that the requirements might be different if the details are not aligned.

· Recommended WF
· Can we agree to define a single set of PDSCH Requirements for the unlicensed CC for Scenario A and for Scenario C, only if the test setup are the same?
Issue 2-1-2: Whether to schedule UL in every COT, to receive HARQ-ACK;
· Proposals
· Option 1: Yes (Ericsson, Apple, Qualcomm, Intel, MediaTek);
· Option 1a: With definite number of slots between PDSCH and HARQ feedback (k1) (Huawei);
· Option 2: TBA
· Recommended WF
Companies seem to agree to design the test with UL in every COT. A better way to frame this discussion might be:
Issue 2-1-7: Schedule UL inside the COT so that HARQ-ACK feedback can be transmitted for the entire current COT, without cross-COT HARQ feedback:
· Proposals:
· Yes
· No
· Recommended WF:
· Discuss in the second round;

Issue 2-1-6: Bandwidth to be used for the definition of the requirements for the unlicensed carrier;
· Proposals
· Option 1: Define requirements including 20 MHz (Ericsson, Intel);
· Option 2: Choose between 20 MHz and 40 MHz (MediaTek);
· Option 3: 40 MHz (Apple, MediaTek);
· Option 4: {20,40,60,80} MHz to cover all combinations(Huawei);
· Option 5: {20,40} MHz, test only the largest BW supported (Qualcomm, Intel); 
· Option 6: Define BW Requirements differently for Scenario A and C. Scenario C with 20MHz and Scenario A with all possible BWs combinations. (Ericsson)
· Recommended WF
Ericsson, Huawei commented that not including all bandwidth combinations n scenario A might need new applicability rules, as these rules in Rel-15 CA test the ‘largest supported bandwidth’.
· Discuss in the second round	

	2.2.2 Details of the LBT Model 

	Agreements on Proposed WF:
Issue 2-2-1: Whether to define separate LBT models, depending on Channel Access Type
Define a single LBT model, to be used for both ‘dynamic’ and ‘semi-static’ Channel Access;
Issue 2-3-2: Whether to use a fixed COT duration inside the Downlink Transmission Periodicity; 
Use a Random COT duration inside the Downlink Transmission Periodicity
Issue 2-3-5: PDCCH Allocation;
Allocate PDCCH in Symbols {0, 1} in every slot
Issue 2-3-6: Length of PDSCH Allocation for all slots except the last slot in the COT;
Fixed length of 12 Symbols

Tentative agreements:
Recommendations for 2nd round:
Issue 2-3-8: TDD Pattern to be used in DL demodulation Tests
This issue seems to be a pure consequence of the outcome of other issues under discussion, so recommendation would be to define an appropriate TDD Pattern based on the agreements reached in the other issue
Can we agree to define the TDD Pattern appropriately once the decision on FFP duration and COT are agreed upon?
Issue 2-3-4: Whether to revise current agreement for 1ms DRS window duration
1 Slot COT would have impact on the LBT modelling for TRS and unless other companies show interest in such a scenario are Intel and Ericsson ok with keeping the current agreement?

Issue 2-2-2: LBT Probabilities (PLBT) to be used in the tests for Scenario A
· Proposals
· Option 1: 0.5 (Ericsson, Huawei, MediaTek);
· Option 2: 0.25 (Apple, Qualcomm)
· Option 3: 0.20 (Qualcomm);
· Recommended WF
· Discuss in the second round;
Issue 2-2-3: LBT Probabilities (PLBT) to be used in the tests for Scenario C
· Proposals
· Option 1: Same as scenario A
· Option 1a: 0.5 (Ericsson, MediaTek, Intel);
· Option 1b: 0.25 (Apple, Intel, MediaTek);
· Option 2: 0 (Huawei)
· Option 3: 0.01 (Qualcomm);
· Option 4: Further discuss (Ericsson, Huawei);
· Recommended WF
· Discuss in the second round 


	2.2.3 Details of the Downlink Transmission Model

	Agreements on Proposed WF:
Tentative agreements:
Recommendations for 2nd round:
Issue 2-3-1: Fixed Downlink Transmission Periodicity (equivalent to FFP in semi-static channel access);
· Proposals
· Option 1: 2ms (Ericsson, MediaTek, Qualcomm);
· Option 2: 4ms (Apple);
· Option 3: 10ms, as in LAA(Huawei);
· Option 4: 3ms (Ericsson)’
· Option 5: either 5ms or 10 ms, to fit COT and HARQ-ACK inside the periodicity (Intel);
· Recommended WF
· Agree on a value in the second round.

Issue 2-3-3: Random COT duration;
· Proposals
· Option 1: {4,6,10,16} Slots (Huawei);
· Option 2: {2,3,4} Slots (MediaTek, Qualcomm, Ericsson);
· Option 3: {2,3,5,8} Slots (Apple);
· Option 4: {1,6,10,16} Slots (Intel);
· Recommended WF
It could be preferred to limit the vector of possible lengths to 4, as it was in LAA. Companies are encouraged to show their support according to the Fixed DL Transmission Periodicity, final decision will be based on issue 2-3-2.
Discuss in the second round according to these renewed proposals:
· For 10ms DL Transmission Periodicity:
· Option 1a: {[1],6,10,16} Slots (Intel);
· Option 1b{4,6,10,16} Slots (Huawei);
· For 5ms DL Transmission Periodicity:
· Option 2: {2,3,5,6} Slots (Intel);
· For 4ms DL Transmission Periodicity:
· Option 3a: {2,3,5,8} Slots (Apple);
· Option 3b: {4,6,7,8} Slots (Apple);
· For 2ms DL Transmission Periodicity:
· Option 4: {2,3,4} Slots (Qualcomm, MediaTek);
· Option 5: Do not introduce 1 slot to avoid LBT impact on TRS (assumed 2 slots) (Qualcomm);

Issue 2-3-7: Overall duration of the last slot in the COT:
· Proposals
· Option 1: Fixed Length
· Option 1a: 14 Symbols (Slot Pattern:10D2G2U) (Ericsson);
· Option 1b: 7 Symbols (Apple);
· Option 2: Random Length (Ericsson, Qualcomm)
· Option 2a: {6,9,12,14} Symbols (Huawei, Intel)
· Option 2b: {9,12,14} Symbols (MediaTek);
· Option 2c: {5-14} Symbols if Random COT<Maximum COT, {5-7} Symbols if COT = Maximum COT (Qualcomm, Intel, MediaTek);
Moderator comment: If the last slot in the COT coincides with the last slot in the FFP, some options above do not allow for enough idle time at the end of the COT to fulfil the semi-static channel access requirements.
Idle Time is at least 100ns (rounded to 3 Symbols) for 2ms DL Transmission Periodicity, 200ns (rounded to 6 Symbols) for 4ms DL Transmission Periodicity;
· Recommended WF
The length of the last slot in the COT has conditions when it coincides with the last slot in the FFP. According to the choice to be made on Issue 2-1-2, we can have two scenarios, and companies are encouraged to express their preferences
· If the set of possible COTs does not include Max COT:
· Option 1a: {6,9,12,14} Symbols (Huawei, Intel)
· Option 1c: {5-14} Symbols (Qualcomm, MediaTek)
· If the set of possible COTs includes Max COT:
· Option 1b: 7 Symbols (Apple);
· Option 2c: {5-14} Symbols if Random COT<Maximum COT, {5-7} Symbols if COT = Maximum COT (Qualcomm, Intel, MediaTek);

Issue 2-3-9: DL Transmission Model Parameters
· Recommended WF
· Keep discussing in the second round;
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CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
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	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
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	XXX
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Topic #3: PDSCH Demodulation
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2100197
	Apple
	Test Scope
Proposal #1: Introduce demodulation requirements with 40MHz channel bandwidth.
Downlink Transmission Model
Proposal #2: Define fixed DL transmission duration of 4ms.
Proposal #3: Define set of random COT (S1) as {2, 3, 5, 8} slots.
Proposal #4: Define fixed duration for last slot of transmission of 7 symbols.
LBT Parameters
Proposal #5: Do not define separate LBT model for LBE and FBE devices.
Proposal #6: Define same probability of LBT failure for Scenario A and Scenario C.
Proposal #7: Define probability of LBT failure as 0.25.
Simulation Parameters for PDSCH Requirements
Proposal #8: Use Rel-15 NR PDSCH requirements as a starting point for Scenario C and Rel-16 Normal CA requirements as a starting point for Scenario A requirements
Proposal #9: Define the same requirements for NR-U carrier for Scenario A and Scenario C.
Proposal #10: Define requirements with PDSCH Type A only.
Proposal #11: Configure PDCCH monitoring on Format 2-0 with CO-DurationPerCell-r16 at the beginning of the fixed frame duration.

	R4-2100996
	Ericsson
	Issue 1: Test design
Proposal 1: Use same setup as Rel-15 NR for unlicensed carrier in scenario A or C;
Issue 2: PDSCH Type
Proposal 3: Only define requirement for PDSCH type A
Issue 3: PDCCH Format to be used
Proposal 3: Do not configure DCI format 2-0 for PDSCH demodulation requirement
Issue 4: Detailed simulation parameters
	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	Bandwidth
	MHz
	20, [40, 60, 80]

	SCS
	kHz
	30

	Active DL BWP index
	
	1

	Slot Pattern 
	
	DDSU, S=10D2G2U

	LBT failure probability
	
	0.5

	Common serving cell parameters
	Physical Cell ID
	
	0

	
	SSB position in burst
	
	The first SSB

	
	SSB Q factor
	
	8

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	According to DL Transmission Model

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	Number of HARQ Processes
	
	8

	Test metric
	
	70% throughput




	R4-2101264
	Intel
	Proposal 1: We propose to define CCA period (or Fixed DL transmission duration in the agreed downlink transmission model) equal to 10ms
Proposal 2: For the DL burst duration we propose to select the number of slots randomly from a given set S1 - {1,6,10,16} slots.
Proposal 3: We propose to reconsider agreement for DRS duration window and to change it to 0.5ms (1 slot)
Proposal 4: 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
Proposal 5: For NR-U demodulation test, define dedicated test to verify typeB-PDSCH-length-r16 capability with corresponding applicability rule.

	R4-2101344
	Huawei
	Proposal 1: Introduce two test cases. One case is only for type A and all UEs should be tested, another is for type B-PDSCH-Rel-16 and only UEs with capability should be tested.
 Proposal 2: For type B test, set {S, L} to {2,12} for slots except last slot of transmission burst and set S to 2, L to random value derived from {4,7,10,12} for last slot of transmission burst
Proposal 3: Define the performance requirements for bandwidth with 20, 40, 60 and 80 MHz to cover all bandwidth combination specified on band n47
Proposal 4: Do not use DCI Format 2-0;

	R4-2102585
	Qualcomm
	On the topic of the Downlink Transmission Model:
Proposal 1: Define the Downlink Transmission Model with a fixed Downlink Transmission Model Period. 
Proposal 2: For SCS 30 kHz Performance tests, define a Downlink Transmission Model Period of 2ms, equal to 4 slots.

On the topic of COT Duration:
Observation : The current agreed DRS Duration is 1ms, thus limiting the minimum number of slots in COT duration to 2.
Proposal 3: For the Downlink Transmission Model, define a random COT duration uniformly distributed, lower bounded by the DRS Duration Parameter, and upper bounded by the Maximum COT duration Parameter.
Proposal 4: For SCS 30 kHz Performance tests, define a random COT duration uniformly distributed in {2,3,4} slots.
Observation : If the COT duration equals the maximum COT duration, the maximum PDSCH allocation length in the last slot of the COT has to accommodate for Guard Symbols, UL Symbols and Idle Time.
Proposal 5: For the Downlink Transmission Model, define a random length of the PDSCH allocation in the last Slot of the COT. If the COT Duration equals Maximum COT Duration in number of slots, the maximum duration of the PDSCH allocation in the last slot must be reduced to fit the Guard Symbols, UL Symbols and Idle Time.
Proposal 6: For SCS 30 kHz Performance tests, define the random duration of the PDSCH allocation in the last slot of the COT to be uniformly distributed between [3, 12] if COT < Maximum COT, and to be uniformly distributed between [3, 5] if COT = Maximum COT.

On the topic of LBT Failure probabilities:
Proposal 7: Use different LBT Failure probabilities for Scenario A and C, to reflect different deployment scenarios and diversify the tests introduced.
Proposal 8: Use LBT Failure probabilities of 20% for Scenario A and of 1% for Scenario C.

On the topic of PDSCH Performance test scope:
Observation: With the agreed LBT model, in some cases scheduled periodic CSI-RS Transmission can not be transmitted due to LBT failure.
Observation: Defining a test based on the assumption on DCI 2-0 support is expected to cover only a limited set of UEs.
Observation: UEs that do not support DCI 2-0 might support CSI-RS validation based on the optional capability using RRC Parameter ‘csi-RS-ValidationWith-DCI’.
Observation: The performance impact in case of missing instances of CSI-RS with no validation assumption is undetermined.
Proposal 9: RAN4 to discuss which of the 3 approaches, summarized as {Always TRS, No TRS, UE Validation}, is more appropriate for PDSCH Performance testing of a UE with no optional capabilities support related to periodic CSI-RS transmission validation.
Proposal 10: If ‘Always TRS’ or ‘No TRS’ are chosen as approaches for the testing of UEs with no dedicated capabilities support related to periodic CSI-RS transmission validation, discuss adding an additional PDSCH Demodulation test for UEs that support ‘csi-RS-ValidationWith-DCI’, with the LBT Model as discussed and including scheduling of periodic TRS.
Proposal 11: With lower priority, discuss additional PDSCH Demodulation tests with DCI 2-0, for UEs that support this capability.

On the topic of PDSCH Simulation Assumptions:
Proposal 12: Specify PDSCH Requirements using PDSCH Type A.
Proposal 13: Specify PDSCH Requirements using PDCCH Allocation in Symbols [0,1] for every slot.
Proposal 14: Specify PDSCH requirements for UEs with {2, 4} RX, with an applicability condition to test the largest number of supported RX only.
Proposal 15: Specify PDSCH requirements for UEs with Rank=2.
Proposal 16: Specify PDSCH requirements for Bandwidth {20, 40} MHz, with an applicability condition to test the largest bandwidth supported only.
Proposal 17: Specify PDSCH Requirements using MCS 13 (16 QAM, 0.48).
Proposal 18: Specify PDSCH Requirements using the channel TDLA30-10 for propagation.
Proposal 19: Specify PDSCH Requirements assuming 6% EVM at the Base Station side.
Proposal 20: Use the parameters in Table 2.2 2: Test Definition for 2 RX, Table 2.2 2: Test Definition for 2 RX, Table 2.2 3: Test Parameters as reference for the simulation assumptions.



Open issues summary
A few open issues impact the final number of tests to be defined, so it would be good to address those in the 1st round, in particular the ones related to optional capabilities.
PDSCH Test Definition
Issue 3-1-1: Discuss how to define PDSCH requirements for UEs with no support for optional capabilities related to CSI-RS validation (DCI 2-0, csi-RS-ValidationWith-DCI);
· Proposals
· Option 1: RAN4 to choose between proposed schemes {Always TRS, No TRS or UE Validation} (Qualcomm);
· Recommended WF
· TBA

Issue 3-1-2: Whether to define a requirement based on the optional capability ‘csi-RS-ValidationWith-DCI’:
· Proposals
· Option 1: Yes, if Always TRS or No TRS are chosen the Issue 3-1-1 (Qualcomm);
· Recommended WF
· TBA

Issue 3-1-3: Include PDCCH DCI 2-0 in PDSCH Simulations;
· Proposals
· Option 1: No  (MediaTek, Ericsson, Huawei);
· Option 1a: No, define PDSCH tests with DCI 2-0 with lower priority (Qualcomm);
· Option 2: Yes (Apple);
· Recommended WF
· TBA

[bookmark: _Hlk62138492]Issue 3-1-4: Introduce dedicated requirements for typeB-PDSCH-length-r16 capability
· Proposals
· Option 1: Yes, with applicability rule (Intel, Huawei, MediaTek?);
· Recommended WF
· TBA

Issue 3-1-5: PDSCH Mapping Type
· Proposals
· Option 1: Type B if UEs has capability, Type A otherwise (MediaTek);
· Option 2: Type A Only (Apple, Ericsson, Qualcomm);
· Option 3: Randomly Type B in the first slot, Type A for the rest if the UE does not support typeB-PDSCH-length-r16. All Type B if the UE supports it (Intel);
· Option 3: Type B if the UE supports typeB-PDSCH-length-r16, Type A otherwise (Huawei);
· Recommended WF
· TBA

PDSCH Test Requirements and Simulation Assumptions

Issue 3-2-1: PDSCH Requirements, Number of RX;
· Proposals
· Option 1: {2,4}, test only the largest number of supported RX only (Qualcomm);
· Recommended WF
Issue 3-2-2: PDSCH Requirements, Rank:
· Proposals
· Option 1: 2 (Qualcomm);
· Recommended WF
Issue 3-2-3: PDSCH Requirements, Channel:
· Proposals
· Option 1: TDLA30-10 (Qualcomm);
· Recommended WF

Issue 3-2-4: PDSCH Requirements, MCS:
· Proposals
· Option 1: 13 (Qualcomm);
· Recommended WF

Issue 3-2-5: PDSCH Simulation Assumptions, TX EVM:
· Proposals
· Option 1: 6% (Qualcomm);
· Recommended WF

Issue 3-2-6: Detailed PDSCH Simulation Assumptions:
· Proposals
· Option 1: Ericsson
	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	Bandwidth
	MHz
	20, [40, 60, 80]

	SCS
	kHz
	30

	Active DL BWP index
	
	1

	Slot Pattern 
	
	DDSU, S=10D2G2U

	LBT failure probability
	
	0.5

	Common serving cell parameters
	Physical Cell ID
	
	0

	
	SSB position in burst
	
	The first SSB

	
	SSB Q factor
	
	8

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	According to DL Transmission Model

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	Number of HARQ Processes
	
	8

	Test metric
	
	70% throughput



· Option 2: Qualcomm
	· Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Slot Pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	NR-U DL Transmission Model [2]
	20 / 30
	16 QAM, 0.48
	According to NR-U DL Transmission Model [2]
	TDLA30-10
	2x2, ULA Low
	70
	[TBD]

	1-2
	NR-U DL Transmission Model [2]
	40 / 30
	16 QAM, 0.48
	According to NR-U DL Transmission Model [2]
	TDLA30-10
	2x2, ULA Low
	70
	[TBD]



	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Slot Pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	NR-U DL Transmission Model [2]
	20 / 30
	16 QAM, 0.48
	According to NR-U DL Transmission Model [2]
	TDLA30-10
	2x4, ULA Low
	70
	[TBD]

	1-2
	NR-U DL Transmission Model [2]
	40 / 30
	16 QAM, 0.48
	According to NR-U DL Transmission Model [2]
	TDLA30-10
	2x4, ULA Low
	70
	[TBD]



	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	Active DL BWP index
	
	1

	Slot Pattern 
	
	
	According to the parameter specified in Table 3.3‑4: DL Transmission Model Parameters

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	According to DL Transmission Model

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	Number of HARQ Processes
	
	8



· Recommended WF


Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Ericsson
	Issue 3-1-1: Discuss how to define PDSCH requirements for UEs with no support for optional capabilities related to CSI-RS validation (DCI 2-0, csi-RS-ValidationWith-DCI)
Issue 3-1-2: Whether to define a requirement based on the optional capability ‘csi-RS-ValidationWith-DCI’:
Issue 3-1-3: Include PDCCH DCI 2-0 in PDSCH Simulations
We agree to discussion on this issue. We don’t have strong view on this issue and need some time to check it. Basically, we think some optional configuration might be “mandatory” for a UE to support NR-U scenarios well. 
Issue 3-1-4: Introduce dedicated requirements for typeB-PDSCH-length-r16 capability
We think Type B is optional for UE implementation and it has been checked in Rel-15. It is no need to check it again if Type A is checked for NR-U scenarios.
Issue 3-2-1: PDSCH Requirements, Number of RX 
We can accept Option 1, but prefer start from 2RX cases.
Issue 3-2-2: PDSCH Requirements, Rank 
We can accept Option 1.
Issue 3-2-3: PDSCH Requirements, Channel
Agree with Option 1.
Issue 3-2-4: PDSCH Requirements, MCS
Need check the feasibility by simulation.




	Apple
	Issue 3-1-1: Discuss how to define PDSCH requirements for UEs with no support for optional capabilities related to CSI-RS validation (DCI 2-0, csi-RS-ValidationWith-DCI);
Issue 3-1-2: Whether to define a requirement based on the optional capability ‘csi-RS-ValidationWith-DCI’:
In our understanding the network will configure DCI 2-0 and/or  csi-RS-ValidationWith-DCI if supported by the UE. For the case when UE doesn’t support it, we could choose to always transmit TRS. But this doesn’t seem practical. 
Issue 3-1-3: Include PDCCH DCI 2-0 in PDSCH Simulations;
We think it is practical to configure DCI 2-0 for NR-U. Would the same requirements apply for UE that supports DCI 2-0 and doesn’t? Or would we In that case we should probably define 2 sets of requirements, to cover UEs that don’t support the feature. 
Issue 3-1-4: Introduce dedicated requirements for typeB-PDSCH-length-r16 capability
We propose not to introduce requirements with mapping Type B because its optional and we already have requirements in Rel-15/ Rel-16 URLLC for different PDSCH symbol durations. We don’t believe any additional benefit or coverage would be derived by introducing requirements for NR-U with typeB-PDSCH-length-r16 capability 
Issue 3-1-5: PDSCH Mapping Type
Option 2: Only Mapping type A
Issue 3-2-1: PDSCH Requirements, Number of RX;
Option 1 is reasonable.
Issue 3-2-2: PDSCH Requirements, Rank:
1 test case with Rank 1 and one with Rank 2? Depends on how many testcases are agreed.
Issue 3-2-3 to Issue 3-2-5
The proposed values can be agreed as a baseline
Issue 3-2-6: Detailed PDSCH Simulation Assumptions:
To be discussed when other agreements are made. 2 testcases seems reasonable. Suggest to use existing Rel-15 tests as a reference.

	Qualcomm
	Issue 3-1-1: Discuss how to define PDSCH requirements for UEs with no support for optional capabilities related to CSI-RS validation (DCI 2-0, csi-RS-ValidationWith-DCI);
Issue 3-1-2: Whether to define a requirement based on the optional capability ‘csi-RS-ValidationWith-DCI’:
Discuss it in GTW;
Issue 3-1-3: Include PDCCH DCI 2-0 in PDSCH Simulations;
Option 2: DCI 2-0 is an optional feature and if the only motivation to introduce it is to validate TRS, this can be achieved with the csi-RS-ValidationWith-DCI capability, also optional but with less requirements for support;
Issue 3-1-4: Introduce dedicated requirements for typeB-PDSCH-length-r16 capability
To keep the number of test limited we could not introduce dedicated requirements;
Issue 3-1-5: PDSCH Mapping Type
Support Option 2, type A only;


	Intel
	Issue 3-1-4: Introduce dedicated requirements for typeB-PDSCH-length-r16 capability 
Prefer Option 1.
Issue 3-1-5: PDSCH Mapping Type 
Since the assumption for the DL transmission model is that the transmission start time is aligned with the slot boundary (starting symbol of the first slot is symbol #0) our proposal transforms to proposal from Huawei. 
Prefer Option 3


	MediaTek
	Issue 3-1-1: Discuss how to define PDSCH requirements for UEs with no support for optional capabilities related to CSI-RS validation (DCI 2-0, csi-RS-ValidationWith-DCI);
Always TRS: It seems not practical.
No TRS: May have poor tracking performance, especially for higher order modulation. 
UE validation: According to R1-2006195, UE is not mandated to determine the presence or absence of the P/SP-CSI-RS. Hence, we think this option is not feasible.
	It is RAN1’s common understanding that when none of the RRC parameters CO-DurationPerCell-r16, SlotFormatIndicator, and CSI-RS-ValidationWith-DCI-r16 is configured for a UE, the UE follows the behavior specified in TS38.213 section 11.1 and the UE is not mandated to determine the presence or absence of the P/SP-CSI-RS that might be caused by LBT failure on the gNB side when receiving a P/SP-CSI-RS on a cell with shared spectrum channel access.



Issue 3-1-2: Whether to define a requirement based on the optional capability ‘csi-RS-ValidationWith-DCI’:
Issue 3-1-3: Include PDCCH DCI 2-0 in PDSCH Simulations;
For Issues 3-1-1, 3-1-2 and 3-1-3, we can consider to define requirements for UE “without optional capability” and “with optional capability”. 
· For UE without optional capability: We could choose “Always TRS” although it seems not practical. 
· For UE with optional capability: Choose between ‘csi-RS-ValidationWith-DCI’ and DCI 2-0.

Issue 3-1-4: Introduce dedicated requirements for typeB-PDSCH-length-r16 capability
Issue 3-1-5: PDSCH Mapping Type
Support Option 1. Our proposed Option 1 is the same as Option 3.

	Huawei
	Issue 3-1-1: Discuss how to define PDSCH requirements for UEs with no support for optional capabilities related to CSI-RS validation (DCI 2-0, csi-RS-ValidationWith-DCI);
We prefer no tests for UE not supporting optional capabilities related to CSI-RS validation.
For always TRS: From our understanding, LBT should be designed that TRS transmission occasion must be within the COT. Therefore, LBT failure probability should be zero, but it is impractical for NR-U real network.
For no TRS: We share the same views with MTK. SSB for tracking will cause poor performance. It is not feasible 
For UE validation: We share the same views with MTK. It is not mandatory for UE to determine the presence or absence of the P/SP-CSI-RS according to agreements of RAN 1.
Our opinion is that it is not feasible to define a corner case not commonly used in real deployment scenario and just for test. 
Issue 3-1-2: Whether to define a requirement based on the optional capability ‘csi-RS-ValidationWith-DCI’:
As we discussed in issue 3-1-1, we prefer to only define tests based on CSI-validation capability. If we use DCI 2_0 instead of csi-RS-ValidationWith-DCI, additional parameters for PDCCH 2_0 should be configured and UE should detect both DCI 2_0 and 1_1 which will increase the test effort. Therefore, high layer signalling csi-RS-ValidationWith-DCI can be used to simplify the test setup.
Issue 3-1-3: Include PDCCH DCI 2-0 in PDSCH Simulations;
Option 1
As we discussed in Issue 3-1-2, we propose to not include PDCCH DCI 2_0 in PDSCH simulations.
Issue 3-1-4: Introduce dedicated requirements for typeB-PDSCH-length-r16 capability
Issue 3-1-5: PDSCH Mapping Type
At least Type A should be included considering that it is mandatory. Mapping Type B is mandatory with capability, some UEs may not support it, it is not feasible to mix Type A and Type B in one test cases for those UEs to test. Also update the PDSCH mapping type by higher signalling during the test case will complicate the test. 
Issue 3-2-5: PDSCH Simulation Assumptions, TX EVM:
Can discuss the detailed simulation assumptions later after RAN4 reaches consensus about how to define the tests.


 
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	3.2.2 PDSCH Test Definition

	Agreements on Proposed WF:
Tentative agreements:
Recommendations for 2nd round:
Issue 3-1-1: Discuss how to define PDSCH requirements for UEs with no support for optional capabilities related to CSI-RS validation (DCI 2-0, csi-RS-ValidationWith-DCI);
Issue 3-1-2: Whether to define a requirement based on the optional capability ‘csi-RS-ValidationWith-DCI’:
Issue 3-1-3: Include PDCCH DCI 2-0 in PDSCH Simulations;
These 3 Issues can be regrouped and discussed starting from the progress done in the GTW. The scope of this discussion is on how to best address in testing UEs that do not support any form of CSI-RS validation within the framework being developed. Until a decision is reached on which requirements to define, the baseline assumption to be maintained for all other issues is that the UE to be tested has at least one form of CSI-RS validation capability.
Issue 3-1-6: Whether to have different test set-up/requirements according to UE capability of supporting CSI-validation features?
· Option 1: One generic LBT modelling for all test cases 
· Option 1a , no applicable test cases for UE which not support CSI-validation features
· Option 1b: pack SSB and TRS in same discovery burst (check with UE assumption for implementation if any agreements in RAN1 for this case); the same requirements applied for both UE types 
· Option 1c: for UE which not CSI-validation feature, with 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 not support CSI-validation feature
· FFS how to enable TRS always on considering LBT failure

This second new issue addresses which CSI-RS validation capability to base the test requirement on. Companies are invited to list their preference on.
Issue 3-1-6: Which optional capability of supporting CSI-validation features to use?
· Proposals
· Option 1: csi-RS-ValidationWith-DCI;
· Option 2: PDCCH DCI 2-0;

Issue 3-1-4: Introduce dedicated requirements for typeB-PDSCH-length-r16 capability
· Proposals
· Option 1: Yes, with applicability rule (Intel, MediaTek);
· Option 2: No, as there’s no additional coverage (Ericsson, Apple, Qualcomm, Huawei)
· Recommended WF
· Reach an agreement in the second round;

Issue 3-1-5: PDSCH Mapping Type
· Proposals
· Option 1: Type B if UEs has capability, Type A otherwise (MediaTek);
· Option 2: Type A Only (Apple, Ericsson, Qualcomm);
· Option 3: Randomly Type B in the first slot, Type A for the rest if the UE does not support typeB-PDSCH-length-r16. All Type B if the UE supports it (Intel);
· Option 3: Type B if the UE supports typeB-PDSCH-length-r16, Type A otherwise (Huawei, Intel, MediaTek);
· Recommended WF
· Discuss this issue according to the outcome of Issue 3-1-4;


	3.2.2 PDSCH Test Requirements and Simulation Assumptions

	As listed in the test definition comments, all these tentative agreements are under the assumption that the UE has CSI-RS detection capability.
Agreements on Proposed WF:
Tentative agreements:
Recommendations for 2nd round:
Issue 3-2-1: PDSCH Requirements, Number of RX;
· Proposals
· Option 1: {2,4}, test only the largest number of supported RX only (Qualcomm, Apple);
· Option 1a: Start from 2 RX (Ericsson)
· Recommended WF:
· Is there any different view to Option 1/1a? If not, try to agree to use {2,4} RX for preliminary simulation assumptions;
Issue 3-2-2: PDSCH Requirements, Rank:
· Proposals
· Option 1: 2 (Qualcomm, Ericsson);
· Option 2: Rank {1, 2} for different tests (Apple);
· Recommended WF
· Try to reach an agreement in the second round;
Issue 3-2-3: PDSCH Requirements, Channel:
· Proposals
· Option 1: TDLA30-10 (Qualcomm, Ericsson, Apple as baseline);
· Recommended WF
· Can companies agree to use TDLA30-10 for preliminary simulation assumptions?

Issue 3-2-4: PDSCH Requirements, MCS:
· Proposals
· Option 1: 13 (Qualcomm, Apple as baseline);
· Recommended WF
· Can companies agree to use MCS 13 for preliminary simulation assumptions?

Issue 3-2-5: PDSCH Simulation Assumptions, TX EVM:
· Proposals
· Option 1: 6% (Qualcomm, Apple as baseline);
· Recommended WF
· Can companies agree to use TX EVM 6% for preliminary simulation assumptions?

Issue 3-2-6: Detailed PDSCH Simulation Assumptions:
· Recommended WF:
· Review at the end of the meeting, following agreements;




Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”






Topic #4: CSI Requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2100997
	Ericsson
	Observation 1: UE will follow Rel-15 behaviour if RRC parameters CO-DurationPerCell-r16, SlotFormatIndicator or CSI-RS-ValidationWith-DCI-r16 are not signalled.
Observation 2: For periodic CSI resource configuration for unlicensed carrier, UE measurement could be predicted by gNB when higher layer parameters are configured. It makes sense to verify the CQI definition test with burst transmission and DL LBT applied only for CSI-RS measurement.
Observation 3: For aperiodic CSI-RS resource configuration for unlicensed carrier, the same UE behaviour as periodic CSI configuration (higher parameters are configured) is expected. 
Proposal 1: Define CQI definition test with DL burst transmission and LBT failure for CSI-RS measurement. The corresponding minimum requirement could be: 
a)	The reported CQI value according to the reference channel shall be in the range of ±1 of the reported median more than 90% of the time. CSI-RS is transmitted during burst transmission with LBT failure.
b)	If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, then the BLER using the transport format indicated by the (median CQI+1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, then the BLER using transport format indicated by (median CQI-1) shall be less than or equal to 0.1. When UE measure PDSCH BLER, no LBT failure is applied.

	R4-2101345
	Huawei
	Proposal 1: The purpose of CQI test is to verify the following UE behaviours:
· UE does not average the channel measurement across the different transmission bursts 
· UE should perform correct CQI measure on each transmission burst.
Proposal 2: Set feasible period and offset of CSI-RS and set probability of LBT failure to 0 to make all CSI-RS transmission occasions in COT duration to avoid unless CQI reporting.
Proposal 3: Set two sets of burst transmissions, each with distinct transmission power level and keeping the interference level constant during the test. The SNR is quite different.
· Use aperiodic CSI reporting
· CA scenario can be used as baseline. PCell (license band) is used for HARQ ACK/NACK feedback and aperiodic CSI triggering/reporting.
· CQI distribute criterion and BLER criterion can be used as test metric 

	R4-2102586
	Qualcomm
	Proposal 1: Discuss tests definition for CQI Performances based on the expected UE behaviour and capabilities related to CSI-RS validation in case of LBT failure, in parallel with the discussion of the same issue for PDSCH Performances. 
Proposal 2: For NR-U CQI Performance Testing, TE is expected to disregard a UE reporting which comes following a scheduled CSI-RS transmission that did not happen due to LBT failure, and it is expected to continue scheduling according to the last valid reporting.
Proposal 3: For NR-U CQI Performance Testing, CQIs reported by the UE following a CSI-RS occasion that was not transmitted due to LBT failure will be ignored for the purposes of computing test pass/fail statistics.



Open issues summary
CQI Performance Tests
Issue 4-1-1: Whether to define CQI Tests
· Proposals
· Option 1: Yes, with LBT failure for CSI-RS measurements; (Ericsson);
· Option 2: Yes, to test whether the UE does not average channel measurements across different transmission butsts and performs correct CQI measurements, with probability of LBT failure set to 0 (Huawei);
· Option 3: Discuss introduction of CQI requirements, based on UE capabilities related to CSI-RS Validation (Qualcomm);
· Recommended WF
· TBA

Issue 4-1-2: Include PDCCH DCI 2-0 in CQI Simulations;
· Proposals
· Option 1: Yes  (MediaTek);
· Recommended WF

Issue 4-1-3: Test Equipment Behaviour with respect to UE reporting, following a scheduled CSI-RS transmission was cancelled due LBT failure CQI Tests
· Proposals
· Option 1: TE is expected to disregard the reporting and continue scheduling according to the last valid reporting; This reporting is ignored for test pass/fail statistics. (Qualcomm)
· Recommended WF
· TBA

Issue 4-1-4: CQI Test Setup Details
· Proposals
· Option 1 (Huawei)
· Set two sets of burst transmissions, each with distinct transmission power level and keeping the interference level constant during the test. The SNR is quite different. 
· Recommended WF
· TBA

Issue 4-1-5: Whether to use aperiodic CSI reporting as baseline
· Proposals
· Option 1: Yes (Huawei);
· PCell (license band) is used for HARQ ACK/NACK feedback and aperiodic CSI triggering/reporting.
· Recommended WF
· TBA
Moderator comment: The proposal above does not seem to be applicable to scenario C (standalone NR-U Cell)

Issue 4-1-6: CQI Test Metrics
· Proposals
· Option 1 (Ericsson):
· The reported CQI value according to the reference channel shall be in the range of ±1 of the reported median more than 90% of the time. CSI-RS is transmitted during burst transmission with LBT failure.
· If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, then the BLER using the transport format indicated by the (median CQI+1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, then the BLER using transport format indicated by (median CQI-1) shall be less than or equal to 0.1. When UE measure PDSCH BLER, no LBT failure is applied;
· Option 2: CQI Distribution criterion and BLER criterion (Huawei):

· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	XXX
	Sub topic 2-1: 
Sub topic 2-2:
….
Others:

	Ericsson
	Issue 4-1-1: Whether to define CQI Tests
We prefer to define requirements for CQI definition test, and also considering no LBT failure for UL report and PDSCH measurements. But the test setup need further discussion.
 
@Apple, Qualcomm, MTK: We think it is worthy to check the CQI measurement under burst transmission model with LBT failure. The gNB will transmit CSI-RS for unlicensed cell only when LBT is successful, but UE may not be aware of it and just do the measurement and report, then gNB only take those reports for update when CSI-RS was scheduled in those bursts. Anyway, PDSCH BLER measure should not impacted by LBT result, otherwise it can’t show the CQI measurement performance itself and the LBT impact will be doubled. Furthermore, the CQI measurement and the PDSCH BLER measurement are separated in CQI definition test.
This intention might depend on gNB implementation. So for the test setup, UE could only measure CSI-RS when LBT is successful and feedback the report. Not sure if we can also pack CSI-RS with discovery burst. 


	Apple
	Issue 4-1-1: Whether to define CQI Tests
Option 3. We should define CQI reporting requirements with the required capabilities for CSI-RS validation.
In general we should also allow for the same agreements on general simulation assumptiosn for PDSCH tests to be applicable to CQI reporting requirements – like DL burst transmission model, requirements agnostic to channel access type, applicable to Scenario A and C 
Issue 4-1-2: Include PDCCH DCI 2-0 in CQI Simulations;
We should configure PDCCH DCI 2-0 for CQI reporting test as well.
Issue 4-1-3: Test Equipment Behaviour with respect to UE reporting, following a scheduled CSI-RS transmission was cancelled due LBT failure CQI Tests
Ideally if CSI-RS validation via DCI or DCI format 2-0 is configured, UE should not report in a period cancelled due to LBT failure in our understanding. Option 1 seems reasonable.
Issue 4-1-4: CQI Test Setup Details
Is option 1 for Scenario A alone? 
In general we would need to define CA CQI requirements for Scenario A and single CC CQI reporting requirements for Scenario C. 
 Issue 4-1-6: CQI Test Metrics
To Ericsson – clarification on option 1, only Med CQI measurement is with LBT failure, but not the PDSCH BLER at Med CQO/ Med CQI ±1?


	Qualcomm
	Issue 4-1-1: Whether to define CQI Tests
Option 3, and agree with Apple that the we should have, where possible, the same simulations assumptions to be applicable to both CQI and PDSCH requirements.
Issue 4-1-2: Include PDCCH DCI 2-0 in CQI Simulations;
This is related to the ongoing discussion in issue 4-1-1, and 3-1-1. If we agree to use csi-RS-ValidationWith-DCI, we propose to define a CQI Requirement including PDCCH DCI 2-0 only with lower priority.
Issue 4-1-4: CQI Test Setup Details
Option 1 was the approach used in LAA, but our view is that it cannot be used in this case due to the possible LBT failure on CSI-RS and the fact that the TE would reuse the previous CQI reported. If the transmission power level changes during the test, the UE performances will be affected and the test is not meaningful. In this case, two different runs with different SNR values will have to be executed.
Issue 4-1-5: Whether to use aperiodic CSI reporting as baseline
@Huawei: How does this apply to scenario C?
Issue 4-1-6: CQI Test Metrics
Starting from the CQI requirements already used in the spec is a reasonable approach,
@Ericsson: Can you please clarify how to implement this dedicated handling of LBT failure between CQI measurements and PDSCH? This seems to have a certain complexity from the point of view of simulations;

	MediaTek
	Issue 4-1-1: Whether to define CQI Tests
Issue 4-1-2: Include PDCCH DCI 2-0 in CQI Simulations;
For Issues 4-1-1 and 4-1-2, we have similar proposal as PDSCH testing. We can consider to define requirements for UE “without optional capability” and “with optional capability”. 
· For UE without optional capability: We could choose “Always TRS” although it seems not practical. 
· For UE with optional capability: Choose between ‘csi-RS-ValidationWith-DCI’ and DCI 2-0.

Issue 4-1-6: CQI Test Metrics
@Ericsson: Could you please explain more about “CSI-RS is transmitted during burst transmission with LBT failure”. Does it mean that CSI-RS is always transmit even if LBT failure? 


	Huawei 
	Issue 4-1-1: Whether to define CQI Tests
We support option 2. According to the description of TS.38 324, we think the purpose of NR-U CQI test is to verify whether the UE does not average channel measurements across different transmission bursts.
	For operation with shared spectrum channel access, if the UE is configured with a CSI-ReportConfig with higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI ', 'cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI' or 'cri-RI-LI-PMI-CQI', the UE shall derive:
-	the CSI parameters without averaging instances of any nzp-CSI-RSResource in the corresponding nzp-CSI-RS-ResourceSet for channel measurement located in different DL transmission bursts (defined in [16, TS 37.213]).



Meanwhile, Similar PDSCH requirement, we propose to only introduce the CQI test for UE supporting “csi-RS-ValidationWith-DCI”
Issue 4-1-2: Include PDCCH DCI 2-0 in CQI Simulations;
Similar PDSCH requirement, we propose to consider csi-RS-ValidationWith-DCI”instead of PDCCH DCI 2_0 in CQI simulations.
Issue 4-1-4: CQI Test Setup Details
Support option 1 to follow LAA CQI test.
Issue 4-1-5: Whether to use aperiodic CSI reporting as baseline
Support option 1 for scenario A. For scenario C, it depends on transmission burst model and need further discussion.
Issue 4-1-6: CQI Test Metrics
Support to follow LAA CQI test.


 
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Agreements on Proposed WF:
Tentative agreements:
Recommendations for 2nd round:
Issue 4-1-1: Whether to define CQI Tests
· Proposals
· Option 1: Yes, with LBT failure for CSI-RS measurements; (Ericsson);
· Option 2: Yes, to test whether the UE does not average channel measurements across different transmission bursts and performs correct CQI measurements, with probability of LBT failure set to 0 (Huawei);
· Option 3: Discuss introduction of CQI requirements, based on UE capabilities related to CSI-RS Validation (Qualcomm, Apple);
· Recommended WF
Under the assumptions that the UE has the capability to validate CSI-RS transmission, most companies have expressed interest in introducing CQI tests. 
Can we agree to introduce CQI tests, at least for UEs supporting CSI-RS validation?

Issue 4-1-2: Include PDCCH DCI 2-0 in CQI Simulations;
· Proposals
· Option 1: Yes  (MediaTek, Apple);
· Option 2: With lower priority (Qualcomm);
· Recommended WF
This issue, and the related discussion on the necessity of dedicated test for UEs that do not support is a duplicate of the one for PDSCH test setup. A tentative agreement can be as follows:
On the topic of CSI-RS validation and test setup for UEs that do not have capabilities related to validation for CQI requirements, follow the approach to be discussed on the same topic in PDSCH.

Issue 4-1-3: Test Equipment Behaviour with respect to UE reporting, following a scheduled CSI-RS transmission was cancelled due LBT failure CQI Tests
· Proposals
· Option 1: TE is expected to disregard the reporting and continue scheduling according to the last valid reporting; This reporting is ignored for test pass/fail statistics. (Qualcomm, Apple)
· Recommended WF
· Keep discussing in the second round;
Issue 4-1-4: CQI Test Setup Details
· Proposals
· Option 1: (Huawei)
· Set two sets of burst transmissions, each with distinct transmission power level and keeping the interference level constant during the test. The SNR is quite different. 
· Option 2: Two different runs with different SNR values, since reusing previous CQI due to LBT failure might impact performance results (Qualcomm);
· Recommended WF
· Keep discussing in the second round

Issue 4-1-5: Whether to use aperiodic CSI reporting as baseline
· Proposals
· Option 1: Yes for scenario A(Huawei);
· PCell (license band) is used for HARQ ACK/NACK feedback and aperiodic CSI triggering/reporting.
· Recommended WF
· Keep discussing on its application to scenario C;
Moderator comment: The proposal above does not seem to be applicable to scenario C (standalone NR-U Cell)

Issue 4-1-6: CQI Test Metrics
· Proposals
· Option 1 (Ericsson):
· The reported CQI value according to the reference channel shall be in the range of ±1 of the reported median more than 90% of the time. CSI-RS is transmitted during burst transmission with LBT failure.
· If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, then the BLER using the transport format indicated by the (median CQI+1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, then the BLER using transport format indicated by (median CQI-1) shall be less than or equal to 0.1. When UE measure PDSCH BLER, no LBT failure is applied;
· Option 2: CQI Distribution criterion and BLER criterion (Huawei):

· Recommended WF
· Keep discussing in the second round. Ericsson is invited to add detail on their proposal as asked by the other companies during the first round.
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