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Introduction
Email discussion for contributions submitted under agenda item 7.1.6 for defining NR-unlicensed performance tests.
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: Work Plan, Test Scope
· 2nd round: Work Plan, Test Scope, Simulation Assumptions
Topic #1: Work Plan
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	
	
	



Open issues summary
Sub-topic 1-1: Work Plan
Issue 1-1-1: Work Plan
· Proposals
· Option 1: (QC, Nokia)
•	RAN4 #96-e (Aug 2020)
−	Way forward on general framework
•	RAN4 #97-e (Oct 2020)
−	Link simulation assumptions agreed
•	RAN4 #98-e (Feb 2021)
−	Collection of ideal and impairment results
−	CRs agreed
· Option 2 (Samsung, Ericsson, Apple, Huawei):
•	Extend timeline (pending discussions in RAN-P meeting)

· Recommended WF
· Continue to discuss
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Nokia
	Agree with WF. 

	Samsung
	Issue 1-1-1: Work Plan
In this meeting, the core requirements for RF and RRM for NR-U is still under discussion. There are still many open issues, listed in the exception sheet submitted in last RAN-P meeting.  
Although RAN1 has completed core specification for Rel-16 NR-U, in our view, it is very challenge to finalize the requirement related with both UE and BS demodulation requirements within 3 meeting cyclic. Maybe the work plan extended to 2021 Q2 is more practical. But we think it should be based on the discussion during RAN-P meeting. 

	Qualcomm
	Issue 1-1-1: 
Option 1 fits the timeline agreed during the Plenary meeting. It can be revisited if the timeline is extended.

	Ericsson
	Issue 1-1-1: Work Plan
We agree with Samsung, the timeline seems quite ambitious regarding the performance part of the WI. It is uncertain if we can align a WF in two meeting rounds this being the first meeting scoping out the performance related work needed. Furthermore, from LTE LAA share similarities with NR-U, yet LAA is solely analogue of Scenario A where NR-U acts as the SCell to a licenced PCell. Scenario B, and Scenario C (if applicable) may need more time to align views.

	Apple
	Issue 1-1-1: Work Plan
We also believe that the timeline is very optimistic. In most cases it takes 3 meetings to decide on the scenarios and test cases and at least 3 meetings to align simulation results. 

	Huawei, HiSilicon
	Issue 1-1-1: Work Plan
We also think that the timeline is too optimistic especially considering the core part is still under discussion.


 
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 
	
	Status summary 

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Continue discussing the work plan in 2nd round.



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

	#1
	Work Plan for NR-U Demodulation Performance 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
Sub-topic 1-1: Work Plan
Issue 1-1-1: Work Plan
· Proposals
· Option 1: (QC, Nokia)
•	RAN4 #96-e (Aug 2020)
−	Way forward on general framework
•	RAN4 #97-e (Oct 2020)
−	Link simulation assumptions agreed
•	RAN4 #98-e (Feb 2021)
−	Collection of ideal and impairment results
−	CRs agreed
· Option 2 (Samsung, Ericsson, Apple, Huawei):
•	Extend timeline (pending discussions in RAN-P meeting)

· Recommended WF
· As of now, if we follow plenary timeline, we will have to finish these requirements by Q1 2021. The concern from some companies is that this work plan is very ambitious. However, we cannot have a work plan which violates Plenary agreement unless timeline is extended. Typically, timeline extension is requested at plenary when enough progress has not been made by the end of current timeline. However, if there is enough support from all companies, we can bring a proposal to extend the timeline in September plenary. Therefore, can companies check if following is ok?
· Agree to Option 1 with a note that work plan can be revised subject to plenary discussion on extending the timeline of this work item.
[Ericsson]: We are ok with recommended WF, given this is the first meeting discussing NR-U performance topic we don’t think that there is a need to bring this to a plenary decision in September.
[Nokia] We agree with the WF. We agree that the current workplan is ambitious, but it can only the changed in the plenary.
[Samsung]: we are ok with recommend WF
Companies views’ collection for 2nd round 
Open issues 
Note: Comments from companies are provided under each respective issue in Section 1.5

	Company
	Comments

	Company A
	Issue 1-1-1

	Company B
	Issue 1-1-1

	
	

	
	

	
	

	
	


 
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

	R4-2012609
(Qualcomm)
	Company A

	
	Company B

	
	




Summary on 2nd round
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  

	R4-2012609
Work Plan for NR-U Demodulation Performance Requirements
	Agreeable



Topic #2: UE Demodulation
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2009920
	Qualcomm Incorporated
	Proposal 1: Prioritize NR-U Demodulation Performance tests definition with the goal to cover a set of NR-U features common to Semi-Static Channel Access devices and Dynamic Channel Access devices;
[bookmark: _Hlk48131309]Proposal 2: Model PDSCH allocation for NR-U Demodulation Performance Tests using the Burst Transmission Model for LAA (36.101-4, B.8) as a starting point;
Proposal 3: Prioritize a set of NR-U Demod Performance tests with a fixed COT duration of 1 ms and a fixed SMTC duration of 1 ms that can apply to both FBE and LBE devices;
Proposal 4: De-prioritize defining additional NR-U Demod Performance tests with COT duration larger than SMTC duration;
Proposal 5: For NR-U Demodulation Performance tests, use the same PDSCH Type-B Slot Lengths as in licensed NR Demodulation Performance tests;
Proposal 6: Model LBT failure using a probability model analog to the one used in the LAA Burst Transmission Model, for both SSB and PDSCH transmission;
Proposal 7: For NR-U Demodulation Performance tests, do not introduce a Subband-LBT Pass/Fail condition and always assume LBT Pass in all Subbands;
Proposal 8: For prioritized NR-U Demodulation performance tests with COT duration of 1ms and SMTC duration of 1ms, set a fixed equal to 1;
Proposal 9: Do not multiplex PDSCH allocation in SSB slots, as done for NR Demod;

	R4-2011020
	Huawei, HiSilicon
	Proposal 1: Verify the performance requirements for NR-U PDSCH consider following assumptions:
· Verify the performance for PDSCH with failure of LBT by gNB and failure of burst transmission detection by UE.
· Use PDSCH type B to apply to random starting and ending positions transmission in one slot of the burst transmission.
· Burst transmission mode of LAA described in TS 36.101 clause B.8 can be reused for NR-U as baseline.
Proposal 2: Further discussion are needed for which scenarios should be defined during the PDSCH test.

	R4-2011373
	Ericsson
	Observation 1: Wideband operation 2 “All-or-nothing” might have low possibility to implement wider bandwidth (>20MHz) carrier when other RAT systems are active at the same time. 
Observation 2: Wideband operation 2 “Channel puncturing” has relative lower spectrum efficiency than WB1 and it is challenging for PDSCH transmission and reception according to LBT result. 
Observation 3: There are some LBT situation cases not being discussed in NR-U SEM session. 
Observation 4: Rel-15 NR eMBB PDSCH demodulation requirements cannot be reused for NR-U PDSCH demodulation requirements.
Observation 5: Baseline LTE LAA requirements will need to be modified if requirements are defined for a numerology above 15kHz.
Proposal 1: It would be better to not consider “Channel-puncturing” transmission for Rel-16 NR-U demodulation discussion.
Proposal 2: Use LTE LAA requirements as starting point for defining NR-U PDSCH demodulation requirements.
Proposal 3: Initially introduce demodulation requirements for PDSCH with 20MHz LBT BW.
Proposal 4: Define new control channel demodulation based on LTE LAA framework covering DCI format 2_0
Proposal 5: Cover PDCCH demodulation requirements with Coreset LBT BW



Open issues summary
Sub-topic 2-1: Test Scope
Issue 2-1-1: Semi-static Channel Access Devices v/s Dynamic Channel Access Devices 
· Proposals
· Option 1: Prioritize test cases with common NR-U features between semi-static and dynamic channel access devices. (QC, Apple, Intel, Huawei, Ericsson?)
· Discuss, if needed, dedicated FBE/LBE tests (Intel)
· Option 2: TBA (Nokia)
· Recommended WF
· Prioritize test cases agnostic to semi-static and dynamic channel access devices. FFS whether to define additional test cases dedicated to FBE/LBE devices.
Issue 2-1-2: Whether to prioritize tests with fixed COT duration and fixed SMTC duration
· Proposals
· Option 1: Yes (QC)
· 1st round comments ongoing on rationale behind this proposal;
· Option 2: No
· Recommended WF
· Continue to discuss

Issue 2-1-3: Whether to deprioritize tests with COT duration larger than SMTC duration for dynamic channel access devices
· Proposals
· Option 1: Yes (QC)
· 1st round discussion ongoing on rationale behind this proposal;
· Option 2: No
· Recommended WF
· Continue to discuss
Issue 2-1-4: Whether to model LBT failure
· Proposals
· Option 1: Yes (QC, Huawei, Apple)
· Option 2: No (Intel, Ericsson?)
· Recommended WF
· Continue to discuss
Issue 2-1-5: Whether to define tests with sub-band LBT failure
· Proposals
· Option 1: Yes
· Option 2: No (QC, Ericsson, Apple, Intel, Huawei)
· Recommended WF
· Do not define tests with sub-band LBT failure.
Issue 2-1-6: Test Scenarios
· Proposals
· Option 1: Scenario A (Carrier aggregation between licensed band NR (PCell) and NR-U (SCell)) (Nokia., Ericsson, Apple, Huawei)
· Option 2: Scenario B (Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell))
· Option 3: Scenario C (Stand-alone NR-U (PCell)) (Nokia., Ericsson, Intel)
· Recommended WF
· Continue to discuss test scenarios:
· Option 1: Only Scenario A
· Option 2: Only Scenario C
· Option 3: Both Scenario A and Scenario C
Issue 2-1-7: Whether to define PDCCH demodulation requirements covering DCI 2-0
· Proposals
· Option 1: Yes (Ericsson)
· Yes, if the payload size is aligned with scenarios defined for PDSCH (Apple)
· Option 2: No (Huawei)
· Option 3: No, Cover it together with PDSCH requirements (Intel)
· Recommended WF
· Continue to discuss.

Sub-topic 2-2: Simulation Assumptions
Issue 2-2-1: Test Design
· Proposals
· Option 1: Use LTE LAA PDSCH requirements as starting point. (Ericsson, Apple, Huawei)
· Recommended WF
· Use LTE LAA PDSCH requirements as starting point.
Issue 2-2-2: LBT Model
· Proposals
· Option 1: Use Burst Transmission Model for LAA (36.101-4, B.8) as a starting point (QC, Huawei, Apple, Huawei)
· Option 2: Use Burst Transmission Model for LAA (36.101-4, B.8) as a starting point to model random PDSCH allocation, but not model LBT failure. (Ericsson, Intel)
· Recommended WF
· Use Burst Transmission Model for LAA (36.101-4, B.8) as a starting point. FFS whether to model LBT failure.
Issue 2-2-3: Whether to model LBT failure for SSB
· Proposals
· Option 1: Yes (QC)
· Option 2: No (Huawei, Intel?)
· Recommended WF
· Continue to discuss
Issue 2-2-4: COT Duration and SMTC Duration
· Proposals
· Option 1: COT Duration = SMTC Duration = 1ms (QC)
· 1st round discussion ongoing on rationale behind this proposal;
· Recommended WF
· Continue to discuss
Issue 2-2-5: Q factor for SSB
· Proposals
· Option 1: = 1 (QC)
· Recommended WF
· Continue to discuss
Issue 2-2-6: LBT BW
· Proposals
· Option 1: 20MHz (Ericsson, Apple, Intel, Huawei)
· Recommended WF
· 20 MHz
Issue 2-2-7: Whether to multiplex SSB and data
· Proposals
· Option 1: Yes
· Option 2: No (QC, Apple, Intel, Huawei)
· Recommended WF
· Do not multiplex SSB and data
Issue 2-2-8: PDSCH Type
· Proposals
· Option 1: Type A (QC, Apple, Huawei)
· Option 2: Type B (Huawei, Ericsson, Apple, Intel)
· This needs UE capability.
· FFS: Combination of Type A and Type B slots (Intel)
· Recommended WF
· Continue to discuss.
Issue 2-2-9: PDSCH Type B duration in symbols (if agreed to use PDSCH Type B)
· Proposals
· Option 1: 2 or 7 (QC)
· Option 2: Any random value (Huawei)
· Option 3: Any fixed value excluding (2,4,7) (Intel)
· Recommended WF
· Continue to discuss.
Issue 2-2-10: PDSCH Type B starting position (if agreed to use PDSCH Type B)
· Proposals
· Option 1: Within first 3 symbols (QC, Apple)
· Option 2: Any random value (Huawei)
· This may need additional UE capability, if starting position is not within first 3 symbols. 
· Recommended WF
· Continue to discuss.

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

	Nokia
	[bookmark: _Hlk48672187]Issue 2-1-1: Semi-static Channel Access Devices v/s Dynamic Channel Access Devices
We support Option 2
It should be clarified what would be the difference in UE demodulation performance requirements between FBE and LBE. 

Issue 2-1-6: Test Scenarios
We support Option 1 and Option 3. 



	Qualcomm
	Issue 2-1-1: 
Regarding Nokia’s comment, Option 1 aims at defining a common test applicable to both types of equipment. For a test so defined the demodulation performance requirement can be the same for FBE and LBE, allowing to reduce the test effort;

Issue 2-1-6: [Need to check, will update];

	Ericsson
	Issue 2-1-1: Semi-static Channel Access Devices v/s Dynamic Channel Access Devices
We think prioritization of a unified framework irrespective of semi-static and dynamic channel access is scheduled is good. But we wonder how much can be configured for both deployment scenarios. Does QC mean to generalize to make the demodulation tests channel access agnostic?
Issue 2-1-6: Test Scenarios
From our perspective Scenario A is analogue to LTE LAA requirements defined in 36.101. Scenario B, and Scenario C are new scenarios introduced in NR-U. We think A, B, and C are likely scenarios but we should prioritize Scenario A, and C.
Issue 2-1-7: Whether to define PDCCH demodulation requirements covering DCI 2-0
For this scenario, since the payload of format 2_0 can be more than double the payload size of format 1_0, and 1_1 specified in eMBB Rel-15 PDCCH requirements we see that may not be able to verify 2_0 performance. Furthermore, Rel-15 requirements only specify with a probability of missed detection, whereas in NR-U case there is also a probability of missed scheduling grant (i.e. LBT failure) which is not considered in eMBB requirements.
We can keep it FFS if any company have strong view to not define requirements.
Issue 2-2-2: LBT Model
We think the LBT model is not needed. But we think the burst mode is only used for imitating the type B transmission in LAA SCell. The transmission happens randomly. 
It is not related to LBT failure model.  
Issue 2-2-4: COT Duration and SMTC Duration
Regarding Option 1: 1ms COT and SMTC duration, would we create applicability rules for when the COT is longer, e.g. 4, 10ms?
Issue 2-2-8: PDSCH Type
We support Option 2.
Issue CSI performance requirements (Out of scope in Topic #2: UE Demodulation)
We may also consider CSI performance requirements. LTE LAA defines CQI requirements for unlicensed deployment scenario. 

	Apple
	Issue 2-1-1: Semi-static Channel Access Devices v/s Dynamic Channel Access Devices 
In general fine with option 1. Would there be additional requirements for FBE and LBE devices as well, or only with the common features for both?
Issue 2-1-2: Whether to prioritize tests with fixed COT duration and fixed SMTC duration
Need to understand why we need to tie demod performance to SMTC duration and reason for having COT duration same as SMTC (1ms in QC paper)
Issue 2-1-3: Whether to deprioritize tests with COT duration larger than SMTC duration for dynamic channel access devices
Similar comment as 2-1-2. What is th reason to restrict COT duration to SMTC duration and tie demod performance to SMTC duration. 
Issue 2-1-4: Whether to model LBT failure
Option 1. We should model LBT
Issue 2-1-5: Whether to define tests with sub-band LBT failure
Option 2. We shouldn’t define tests with sub-band LBT failure
Issue 2-1-6: Test Scenarios
We support prioritizing scenario A which is similar to LTE-LAA.  
Issue 2-1-7: Whether to define PDCCH demodulation requirements covering DCI 2-0
We are fine with defining requirements with DCI format 2-0, but the payload size should be reasonable for the testcases and scenarios defined for PDSCH requirements. 
To Ericsson: Are LBT failures included in prob of missed grant metric?
Issue 2-2-1: Test Design
It is reasonable to use LTE-LAA requirements as a starting point for Scenario A
Issue 2-2-2: LBT Model
We support option 1 to use Burst transmission model for LAA as a starting point.
Issue 2-2-3: Whether to model LBT failure for SSB
We would like to understand motivation to model LBT failure for SSB for demod performance.
Issue 2-2-4: COT Duration and SMTC Duration
Same comment as 2-1-2, 2-1-3, what is the motivation for COT duration =SMTC duration=1ms? 
Issue 2-2-6: LBT BW
Option 1: We are fine with 20MHz LBT BW.
Issue 2-2-7: Whether to multiplex SSB and data
 We assume we can use same assumption as Rel-15 demod and not multiplex SSB and data
Issue 2-2-8: PDSCH Type
We support both Type A and Type B
For Type B we prefer to use same number of PDSCH symbols as in existing (or in progress) requirements – 2/7 os
Issue 2-2-10: PDSCH Type B starting position (if agreed to use PDSCH Type B)
Option 1: Within first 3 symbols, in order to support ending partial slot.


	Intel
	Issue 2-1-1: Semi-static Channel Access Devices v/s Dynamic Channel Access Devices
Ok with option 1. But need to define whether additional requirements for FBE and LBE are needed.
Issue 2-1-2: Whether to prioritize tests with fixed COT duration and fixed SMTC duration
It is not clear for us what is the relationship between COT duration and SMTC duration, especially in terms of demodulation requirements
Issue 2-1-3: Whether to deprioritize tests with COT duration larger than SMTC duration for dynamic channel access devices
It is not clear for us what is the relationship between COT duration and SMTC duration, especially in terms of demodulation requirements
Issue 2-1-4: Whether to model LBT failure
Option 2. We don’t see the impact of LBT failure on demod requirements definition
Issue 2-1-5: Whether to define tests with sub-band LBT failure
Option 2. We don’t see the impact of LBT failure on demod requirements definition
Issue 2-1-6: Test Scenarios
Option 3. Suggest to focus on pure NR-U
Issue 2-1-7: Whether to define PDCCH demodulation requirements covering DCI 2-0
Option 2. We think that DCI 2-0 can be covered together with PDSCH requirements
Issue 2-2-2: LBT Model
We don’t see the impact of LBT failure on demod requirements definition
However, the mentioned Burst Transmission Model can be used disregard of LBT modelling.
Issue 2-2-3: Whether to model LBT failure for SSB
We don’t see the impact of LBT failure on demod requirements definition
Issue 2-2-4: COT Duration and SMTC Duration
It is not clear for us what is the relationship between COT duration and SMTC duration, especially in terms of demodulation requirements
Issue 2-2-6: LBT BW
We are ok with 20MHz, but we don’t think that LBT modelling is required
Issue 2-2-7: Whether to multiplex SSB and data
Option 2.
Issue 2-2-8: PDSCH Type
Agree with option 2 in order to support partial slots
FFS the combination of Type B for partial slots and Type A for full slots
Issue 2-2-9: PDSCH Type B duration in symbols (if agreed to use PDSCH Type B)
We prefer not to have random values for parameters in simulation assumptions. 
Propose to have any fixed value except 2, 4, 7.

	Huawei
	Issue 2-1-1: Semi-static Channel Access Devices v/s Dynamic Channel Access Devices
We are fine with option 1  
Issue 2-1-2: Whether to prioritize tests with fixed COT duration and fixed SMTC duration
SMTC shouldn’t be specified in RAN 4 demodulation tests, we would check whether fixed COT duration can be applicable for LBE and FBE
Issue 2-1-3: Whether to deprioritize tests with COT duration larger than SMTC duration for dynamic channel access devices
Same as issue 2-1-2
Issue 2-1-4: Whether to model LBT failure
We support option 1
Issue 2-1-5: Whether to define tests with sub-band LBT failure
Option 2
Issue 2-1-6: Test Scenarios
Option 1
Issue 2-1-7: Whether to define PDCCH demodulation requirements covering DCI 2-0
Option 2. Only maximum of bits is changed which has no big impact on demodulation
Issue 2-2-1: Test Design
Option 1
Issue 2-2-2: LBT Model
Option 1
Issue 2-2-3: Whether to model LBT failure for SSB
Option 2 . LBT failure for SSB shouldn’t be considered.
Issue 2-2-4: COT Duration and SMTC Duration
We don’t understand why we should specify the SMTC duration.
Issue 2-2-6: LBT BW
We propose to 20MHz
Issue 2-2-7: Whether to multiplex SSB and data
Option 2
Issue 2-2-8: PDSCH Type
We also support option 1 to verify the performance of partial slots
Issue 2-2-9: PDSCH Type B duration in symbols (if agreed to use PDSCH Type B)
Option 2 
Issue 2-2-10: PDSCH Type B starting position (if agreed to use PDSCH Type B)
Option 2

	Qualcomm
	Issue 2-1-1: Semi-static Channel Access Devices v/s Dynamic Channel Access Devices
The proposal is to prioritize tests agnostic to the typology of channel access. Can be discussed whether additional dedicated tests for FBE/LBE are needed.
Issue 2-1-2: Whether to prioritize tests with fixed COT duration and fixed SMTC duration
In LAA the Burst Transmission Model used in performance tests selected a random number of Subframes per Burst, extracted from a possible set of lengths in number of Subframes. In NR-U following an identical approach would results in a random COT duration. 
However, according to the proposal discussed in issue 2-1-1 and in order to have a test with common features, we propose to have a fixed COT duration. 
As a consequence, is reasonable to fix the SMTC window as well to make sure that the test complies with the FBE assumption that the SMTC is not longer than a fixed frame period.
Issue 2-1-3: Whether to deprioritize tests with COT duration larger than SMTC duration for dynamic channel access devices
A test with this condition cannot be supported by FBE, so we propose to deprioritize this scenario.
Issue 2-1-4: Whether to model LBT failure
Option 1: With no LBT failure it is worth asking what would a test with continuous transmission bring to the table that NR Demod Performances do not already.
Additionally, LBT failure in data slot will affect TRS reception at the UE, with potential performance impact (missing loops updates occasions).
Issue 2-1-6: Test Scenarios
We support Option 1 and Option 3.
Issue 2-2-3: Whether to model LBT failure for SSB
Option 1: Same opinion as per issue 2-1-4. Additionally, if SSB is missing due to LBT failure, a performance degradation can be expected in some scenarios.
Issue 2-2-4: COT Duration and SMTC Duration
Option 1: See above issues 2-1-2/2-1-3 for the motivation behind the fixed COT duration and the fixed SMTC duration.
The proposed value of COT=1ms was chosen as a reasonable middle point between the expected behaviours in semi-static and dynamic channel access scenarios. A larger COT might be less meaningful in LBE scenarios.
With a COT=1ms, the correspondent maximum SMTC duration according to COT<SMTC (see issue 2-1-2) is 1ms. Minimum SMTC duration per spec is 1ms, so that is the value proposed.
@Ericsson: We are proposing to keep a fixed COT duration of 1ms in the test. We can discuss about additional tests for longer COTs if needed.
Issue 2-2-8: PDSCH Type
Option 1, which applies to all UEs. PDSCH Type B is a UE capability, so if the UE does not support it, it will not be tested for NR-U.


 
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 
	
	Status summary 

	Sub-topic#1
	Tentative agreements:
· Prioritize test cases agnostic to semi-static and dynamic channel access devices. FFS whether to define additional test cases dedicated to FBE/LBE devices.
· Do not define tests with sub-band LBT failure.
· Use LTE LAA PDSCH requirements as starting point.
· Use Burst Transmission Model for LAA (36.101-4, B.8) as a starting point. FFS whether to model LBT failure.
· Use LBT BW = 20MHz
· Do not multiplex SSB and data
Candidate options:
Recommendations for 2nd round:
· Whether to define additional test cases dedicated to FBE/LBE devices.
· Whether to prioritize tests with fixed COT duration and fixed SMTC duration
· Whether to deprioritize tests with COT duration larger than SMTC duration for dynamic channel access devices
· Whether to model LBT failure
· Test Scenarios
· Whether to define PDCCH demodulation requirements covering DCI 2-0
· Whether to model LBT failure for SSB
· COT Duration and SMTC Duration
· Q factor for SSB
· PDSCH Type
· PDSCH Type B duration in symbols (if agreed to use PDSCH Type B)
· PDSCH Type B starting position (if agreed to use PDSCH Type B)



Suggestion 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 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
Sub-topic 2-1: Test Scope
Issue 2-1-1: Whether to define additional dedicated test cases for FBE/LBE devices 
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA
[Ericsson]: Given that this is the first meeting discussing NR-U we think we should not decide in this meeting and rather keep it open for now. Let companies’ proponent on specific scenario tests for FBE/LBE motivate the use case for defining specific performance requirements in the next meeting.
[Nokia] We support the WF, and Ericsson’s comment above, to let decision to the next meeting. 
[Qualcomm]: We can keep this FFS and decide on additional tests if proposed and motivated in the next meeting.
[Apple]: We are fine with Qualcomm’s proposal
[Huawei, HiSilicon] We are fine to make decision to the next meeting.
[bookmark: _Hlk49326813][Intel]: We are ok to keep this FFS.
Issue 2-1-2: Whether to prioritize tests with fixed COT duration
· Proposals
· Option 1: Yes (QC)
· Option 2: No
· Recommended WF
· TBA
[Ericsson]: ITU region 1 defines a maximum COT of 10ms. At most we can specify performance requirements for 10ms. We don’t think we should limit testing to COT = 1ms.
[Qualcomm]: This concerns the scope of the demodulation tests, not the COT value to be used in the test. We are proposing to define with priority tests based on fixed COT duration rather than variable COT duration (the LAA model we chose as a starting point had a variable burst length in number of subframes);
[Apple] We are fine with prioritizing tests with fixed COT. 
[Huawei, HiSilicon] We support option 2, fixed COT duration of 1ms is a corner case, we prefer to follow the same procedure of LAA, the COT is a random value smaller than 10ms.
[Intel] We are ok to have fixed COT duration
Issue 2-1-3: Whether to prioritize tests with fixed SMTC duration
· Proposals
· Option 1: Yes (QC)
· Option 2: No
· Recommended WF
· TBA
[Qualcomm]: Same as issue 2-1-2, the goal is to prioritize scenarios with fixed SMTC duration and not variable;
[Apple] We are fine with prioritizing tests with fixed SMTC. For our clarification, what does SMTC mean in the context of demodulation requirements. SMTC is for RRM measurements. Should it be interpreted as DRS transmission window duration?  
[Huawei, HiSilicon]  From our understanding, SMTC requirements belongs to RRM measurements. It does not impact demodulation performance, we should deprioritize to discuss it. Can we understand it as SSB transmission duration?
[Intel]: Agree with comments from Apple and Huawei. How SMTC duration should be interpreted in demodulation requirements context.
Issue 2-1-4: Whether to deprioritize tests with COT duration larger than SMTC duration for dynamic channel access devices
· Proposals
· Option 1: Yes (QC)
· Option 2: No
· Recommended WF
· TBA
[Ericsson]: Option 2. Or we can keep this FFS in this meeting
[Qualcomm]: Agree to keep this FFS.
[Apple]: We would like to keep it FFS as well.
[Huawei, HiSilicon]  Agree to keep this FFS
[Intel]: We prefer to keep COT duration FFS
Issue 2-1-5: Whether to model LBT failure for data
· Proposals
· Option 1: Yes (QC, Huawei, Apple)
· Option 2: No (Intel, Ericsson?)
· Recommended WF
· TBA
Issue 2-1-6: Whether to model LBT failure for SSB
· Proposals
· Option 1: Yes 
· Option 2: No 
· Recommended WF
· TBA
[Ericsson]: For Issue 2-1-5/2-1-6, we prefer Option 2. From a demodulation perspective the baseband may not need to consider the case where LBT failure occurs. Furthermore, if we agree to set demodulation performance at 70% TP mark, the difference may not vary to a noticeable degree whether we model LBT failure or not.
[Qualcomm]: @Ericsson: We expect the potential absence of SSB/TRS to have an impact on performance. If there is no LBT (in particular on RS signal), from a demodulation perspective what is being tested in NR-U in addition to demodulation in licensed NR? 
[Apple] We agree to model LBT failure for data. Our understanding is that we transmit PDSCH on every occasion we don’t have LBT failure. Is the purpose of modeling LBT failure for SSB tied to DL tracking. How do we separately model LBT for SSB/TRS which are periodic signals. 
[Huawei, HiSilicon] For Issue 2-1-5, we support option 1, we should verify the performance of partial slot for PDSCH, especially in the cases of DMRS being punctured. 2-1-6, same mechanism should be used for detection of SSB or data, from PDSCH demodulation performance point of view, it is not necessary to model LBT failure for SSB.

Issue 2-1-7: Test Scenarios
· Proposals
· Option 1: Only Scenario A (Carrier aggregation between licensed band NR (PCell) and NR-U (SCell)) 
· Option 2: Only Scenario C (Stand-alone NR-U (PCell)) 
· Option 3: Both Scenario A and Scenario C
· Recommended WF
· TBA
[Ericsson]: We prefer Option 3, but would also keep Scenario B as FFS
[Nokia] We prefer Option 3. In our view both options should cover enough demodulation aspects that enable also the other scenarios. 
[Apple] We prefer option 3. 
[Huawei] We prefer option 1 since it is more typical scenario.
[Intel]: We prefer to focus on one scenario. But we can agree on Option 3

Issue 2-1-8: Whether to define PDCCH demodulation requirements covering DCI 2-0
· Proposals
· Option 1: Yes (Ericsson)
· Option 2: No (Huawei)
· Option 3: No, Cover it together with PDSCH requirements (Intel)
· Recommended WF
· TBA
[Ericsson]: @Intel, could you elaborate on how option 3 would work? We can agree to have new PDCCH requirements FFS for now.
[Apple]: We support option 2. We don’t see a need to introduce requirement DCI 2-0 only to test larger payload. For PDCCH scheduling PDSCH performance should be similar to Rel-15 PDCCH. Hence we propose no PDCCH requirements.   
[Huawei, HiSilicon]: We agree with apple, no need to introduce the performance of DCI 2-0. 
[Intel]: There are no physical layer enhancements for DCI 2-0, so no need to introduce new requirements. The only DCI 2-0 related impact that we can see is the impact on PDSCH demodulation in case of missing the information in new DCI 2-0 payload. But it would be covered in PDSCH requirements. So, we prefer option 2. 

Sub-topic 2-2: Simulation Assumptions
Issue 2-2-1: COT Duration
· Proposals
· Option 1: 1ms (QC)
· Recommended WF
· TBA
Issue 2-2-2: SMTC Duration
· Proposals
· Option 1: 1ms (QC)
· Recommended WF
· TBA
[Ericsson]: For Issue 2-2-1/2-2-2, we think there might be good define scenarios with different COT. It may be depending on FBE/LBE Issue 2-1-1. In FBE scenario the COT may be longer and still expect to receive scheduling grants per the deployment scenario. Similarly, the SMTC also depends on the agreement for COT duration.
[Qualcomm]: Regarding 2-2-1/2-2-2, these simulations assumptions refer to the prioritized test which is agnostic to channel devices access. In our view, the proposed values of COT=1ms represents a meaningful value in both scenarios and we don’t need to cover additional values. 
If additional tests (LBE/FBE specific) are deemed necessary in further discussions, scenarios with different COTs can be defined.
[Apple]: We think longer COT should be considered. COT of 1ms seems like corner case. If QC has strong preference for 1ms COT, we are fine to support it in order to make progress. 
[Huawei, HiSilicon]: For Issue 2-2-1, we prefer to follow LAA that COT duration should be randomly selected from a given subset and not limit it to certain value, such as 1ms. LAA has agreed the corresponding LBT model, we can discuss NR-U LBT model based it.
[Intel]: We prefer to keep these values FFS

Issue 2-2-3: Q factor for SSB
· Proposals
· Option 1: = 1 (QC)
· Recommended WF
· TBA
Issue 2-2-4: PDSCH Type
· Proposals
· Option 1: Type A 
· Option 2: Type B
· Option 3: Type A for full slot and Type B for partial allocation
· Recommended WF
· TBA
· Note: Option 2 and Option 3 needs UE capability that it supports PDSCH Type B.
Issue 2-2-5: PDSCH Type B duration in symbols (if agreed to use PDSCH Type B)
· Proposals
· Option 1: 2 or 7 (QC)
· Option 2: Any random value (Huawei)
· Option 3: Any fixed value excluding (2,4,7) (Intel)
· Recommended WF
· TBA
[Ericsson]: For Issue 2-2-4/2-2-5, we prefer Option 3. For Type B requirements with e.g. 9, or 10 symbol duration
[Qualcomm]: @Ericsson: how does Option 3 for 2-2-4 deal with UEs that do not support PDSCH Type B?
[Apple]: 2-2-4: Option 3. UEs that support Type B mapping will need to meet requirements for Type B otherwise only Type A mapping. With option 2 UE that doesn’t support mapping Type B will have no requirements. With option 1 no requirements will be introduced with mapping type B.
2-2-5: Option 1. Use same number of PDSCH symbols as normal PDSCH demod in Rel-15/16. 
[Huawei, HiSilicon]: Issue 2-2-4, we prefer option 3. RAN1 has introduced symbol lengths other than 2,4,7 for type B and related DMRS pattern, these new extensions that allow more flexibility for scheduling should be verified. The applicability rules can be defined that the requirements for PDSCH type B only apply for UE supporting PDSCH type B as defined in NR Rel-15. The starting point of type A is only {0,1,2,3}, if the starting symbol of COT is after symbol 3, the first DMRS will be punctured. We should also verify the performance of PDSCH type A that starting symbol of COT is later than that of PDSCH.
Issue 2-2-5: Option 3, we should verify the performance for the new symbol durations and DMRS pattern for PDSCH type B.  
[Intel]: For 2-2-4 we support Option 3 with corresponding applicability rule definition.
For 2-2-5 in terms of test coverage it would be good to have new values. We support Option 3 with FFS on exact values 

Issue 2-2-6: PDSCH Type B starting position (if agreed to use PDSCH Type B)
· Proposals
· Option 1: Within first 3 symbols (QC, Apple)
· Option 2: Any random value (Huawei)
· This may need additional UE capability, if starting position is not within first 3 symbols. 
· Option 3: Within first 7 symbols.
· Recommended WF
· TBA
[Ericsson]: We don’t think we should limit PDSCH Type B starting position to the first 3 symbols but are uncertain how Option 2 would be defined. We propose Option 3: Within first 7 symbols.
[Qualcomm]: Same as above, how do option 2/3 deal with UEs that do not support PDCCH monitoring outside symbols 1-3?
[Apple] Option 1. Otherwise we would need additional capability to (other than mapping type B) to define requirements
[Huawei, HiSilicon]: We think it depends on the starting position of COT, PDSCH type B should be transmitted immediately after the success of LBT in any possible symbols.

Companies views’ collection for 2nd round 

Open issues 
Note: Comments from companies are provided under each respective issue in Section 2.5
	Company
	Comments

	Company A
	Issue 2-1-1: 
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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

	R4-2012610 (Qualcomm)
	Company A

	
	Company B

	
	




Summary on 2nd round
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  

	R4-2012610
Way Forward on NR-U UE demodulation requirements
	Agreeable



Topic #3: BS Demodulation
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2010277
	Samsung
	Proposal 1: PUSCH demodulation performance with RB interlace resource allocation can be considered for NR-U in RAN4
Proposal 2: No BS performance requirements with 10MHz bandwidth configuration for NR-U
Proposal 3: PUCCH demodulation performance with RB interlace resource allocation can be considered for NR-U in RAN4. FFS on PUCCH formats
Proposal 4: RRACH demodulation performance with single ZC sequence can be considered for NR-U in RAN4. FFS on PRACH formats
Proposal 5: No performance requirements for SRS for NR-U

	R4-2010613
	Ericsson
	Observation 1: For Wideband operation 1, 20MHz demodulation requirements (PUSCH/PUCCH/PRACH) in Rel-15 can be reused.
Observation 2: Wideband operation 2 “All-or-nothing” might have low possibility to implement wider bandwidth (>20MHz) carrier when other RAT systems are active at the same time. 
Observation 3: Wideband operation 2 “Channel puncturing” has relative lower spectrum efficiency than WB1 and it is challenging for PDSCH transmission and reception according to LBT result. 
Observation 4: There are some LBT cases not being discussed in NR-U SEM session.
Proposal 1: It would be better not to consider “Channel-puncturing” transmission for NR-U demodulation discussion.
Proposal 2: Only considering test cases and requirements for 20MHz with 15kHz/30kHz SCS should be sufficient for NR-U BS demodulation.
Proposal 3: Test only one operation mode using a test applicability rule based on manufacturer declaration of which mode is tested.
Proposal 4: Always considering intra-cell guard band for demodulation requirements in wideband operation 2.
Proposal 5: Introduce new requirements for interlacing structure for NR-U BS demodulation.
Proposal 6: Study the necessary of non-interlacing structure demodulation requirements. If it is necessary, only 20MHz requirements should be enough. 
Proposal 7: Consider the case scheduling only one allocated interlace with the maximum RB sets for NR-U PUSCH performance requirements of each BW and SCS combinations.
Proposal 8: Follow 2-step RACH agreement, no extra PUSCH requirements for NR-U 2-step RACH MsgA for Local area BS.
Proposal 9: Introduce new requirements for UCI multiplexed on PUSCH with interlacing structure.
Proposal 10: For NR-U PUCCH demodulation requirements with interlacing structure, only consider 1 interlace test case for interlaced structure PUCCH format 0/1/2/3.
Proposal 11: Introduce the requirement and test cases for larger bandwidth NR-U PRACH demodulation but take care to limit the number of new requirements.

	R4-2010904
	Nokia, Nokia Shanghai Bell
	Observation 1: The LBT procedure can be considered independent of the demodulation performance.
Observation 2: In order to support data and control channels in unlicensed spectrum, RAN defined L1 enhancements, which will need new BS demodulation requirements to support control and data channels.
Proposal 1: RAN4 to focus demodulation work for Scenario A, B and C.
Observation 3: LBT model has only a minor impact on the 70% throughput metric for demodulation requirements, and only impacts the maximum achievable throughput.
Proposal 2: Do not include LBT model in NR-U demodulation tests.

	R4-2010905
	Nokia, Nokia Shanghai Bell
	Observation 1: The LBT procedure can be considered independent of the BS demodulation performance.
Observation 2: Differently from LTE-LAA, wideband operation is defined for NR-U in addition to carrier aggregation, and the following channel bandwidths are currently defined in band n46: 10 MHz, 20 MHz, 40 MHz, 60 MHz and 80 MHz.
Observation 3: 10 MHz channel bandwidths are also possible in LTE eLAA / LAA, but only defined in part of ITU region 3. In LTE-LAA no requirements and tests were defined for this channel bandwidth by RAN4.
Proposal 1: RAN4 to define requirements for 20 MHz and 60 MHz channels in band n46.
Observation 4: UL transmissions in non-contiguous LBT sub-bands are not expected in NR-U Rel-16.
Proposal 2: In UL transmissions, only contiguous allocations in terms of LBT sub-bands are considered in the demodulation requirements.
Observation 6: In 5GHz spectrum, the uplink resource allocation may be done by using an interlaced waveform subject to regional regulatory requirements. Rel-15 contiguous allocation is also supported in NR-U.
Observation 7: In order to support data and control channels in unlicensed spectrum, RAN defined L1 enhancements, which will need new BS demodulation requirements to support PRACH, PUCCH and PUSCH in NR-U.
Proposal 3: RAN4 to discuss BS demodulation requirements and tests for PRACH, PUCCH and PUSCH in NR-U.
Proposal 4: RAN4 to define requirements for interlaced PUSCH, considering a single interlace, single user allocation.
Observation 8: Demodulation performance of non-interlaced PUSCH is expected to be the same for NR-U when compared to the performance of PUSCH in licensed bands.
Proposal 5: No requirements are needed for non-interlaced PUSCH, since those are already tested in NR tests.
Observation 9: Rel 16 provides no support for interlaced PUSCH for 60 kHz sub-carrier spacing.
Proposal 6: RAN4 to define new BS demodulation requirements in unlicensed bands for PUSCH with sub-carrier spacing of 15 kHz and 30 kHz.
Observation 10: PUSCH enhancements for unlicensed spectrum include improved robustness against LBT failures with UL multi-TTI dynamic scheduling, as well as continuous allocations and multiple allocations per slot for configured grant.
Observation 11: Configured grant is a scheduling aspect that doesn’t influence demodulation performance.
Proposal 7: RAN4 to study PUSCH performance also including UL multi TTI multiplexed on PUSCH.
Observation 12: In addition to all Rel-15 PRACH sequences, longer Zadoff-Chu sequences were introduced in 15 kHz and 30 kHz.
Proposal 8: For NR-U [4-step] RACH, RAN 4 to define new PRACH demodulation requirements and demodulation tests to the new Zadoff-Chu sequence lengths for 15 kHz SCS and 30 kHz SCS.
Observation 13: RAN4 has decided to define performance requirements of long PRACH preamble and interlaced PUSCH design of 2-step RACH as part of the NR-U WID.
Proposal 9: RAN4 to define 2-step RACH requirements related to unlicensed operation as a part of the NR_unlic-Perf work.
Proposal 10: RAN4 to define interlaced MsgA PUSCH performance requirements using the same methodology as defined for the 2-step RACH WID.
Observation 14: In order to support the interlaced waveform, new PUCCH formats are introduced in NR-U, including improvements in cyclic shift and OCC for formats 0, 1, 2, and 3.
Proposal 11: RAN 4 to specify demodulation requirements and tests for PUCCH enhanced formats 0 and 2.

	R4-2011021
	Huawei, HiSilicon
	Proposal 1: Verify the performance requirements for Rel-16 NR-U PUSCH performance from following aspects:
· PRB-interlaced resource allocation
· Random starting and ending positions in one slot.
· LBT failure
Proposal 2: Consider following assumptions when verifying performance requirements for NR-U PUSCH
· The burst mode for LTE LAA in TS 36101, clause B.8.1 can be reused as a baseline
· Use PUSCH type B to apply to random starting and ending positions transmission in one slot of the burst transmission. 
Proposal 3: Define the performance requirements for NR-U PUCCH PF0 and PF1 and reuse the simulation assumptions of Rel-15 NR PUCCH PF0/1 with no Frequency hopping.
Proposal 4: Define the performance requirements for NR-U PUCCH PF2 and PF3 and reuse the simulation assumptions of Rel-15 NR PUCCH PF2/3 with no frequency hopping.
Proposal 5: Not to define the performance requirements of Rel-16 NR-U PRACH.



Open issues summary
Sub-topic 3-1: Test Scope
Issue 3-1-1: Test Scenarios
· Proposals
· Option 1: (Ericsson, Nokia, Samsung, Huawei)
· Scenario A (Carrier aggregation between licensed band NR (PCell) and NR-U (SCell))
· Scenario B (Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell))
· Scenario C (Stand-alone NR-U (PCell))
· Option 2 (Intel):
· Scenario C (Stand-alone NR-U (PCell))
· Recommended WF
· Continue to discuss
Issue 3-1-2: Whether to model LBT failure in demodulation requirements
· Proposals
· Option 1: Yes (Huawei)
· Option 2: No (Nokia, Ericsson, Samsung, Intel, Huawei)
· Recommended WF
· Continue to discuss
Issue 3-1-3: Operation Mode
· Proposals
· Option 1: Wideband Operation 1
· Option 2: Wideband Operation 2 (Nokia, Samsung, Huawei)
· Option 3: Both Operation 1 and Operation 2 with applicability rule. (Ericsson, Intel)
· Recommended WF
· Define requirements for Wideband Operation 2. FFS whether to define requirements for Wideband Operation 1 with applicability rule.
Issue 3-1-4: Whether to consider sub-band LBT failure
· Proposals
· Option 1: Yes 
· Option 2: No (Ericsson, Nokia, Samsung, Intel, Huawei)
· Recommended WF
· Do not consider sub-band LBT failure.
Issue 3-1-5: Whether to define PUSCH requirements for NR-U 2-step RACH MsgA 
· Proposals
· Option 1: Yes (Nokia)
· Option 2: No 
· Option 2a: If 2-step RACH can be supported by NR-U scenario, additional PUSCH requirements for MsgA is not needed. (Ericsson, Samsung, Intel, Huawei)
· Recommended WF
· Continue to discuss

Issue 3-1-6: Whether to consider intra-cell guard band in wideband operation 2 (if agreed to define requirements for wideband operation 2)
· Proposals
· Option 1: Yes. (Ericsson) 
Note: Only consider no scheduling of intra-cell guard band for transmission in BS performance discussion.
· Option 2: No (Nokia, Intel, Huawei)
· Recommended WF
· Continue to discuss
Issue 3-1-7: Whether to define PUSCH requirements for UL multi TTI multiplexed on PUSCH
· Proposals
· Option 1: Yes (Nokia)
· Option 2: No (Ericsson, Samsung, Huawei)
· Recommended WF
· Continue to discuss
Issue 3-1-8: Whether to define requirements for Wideband PRACH
· Proposals
· Option 1: Yes (Samsung, Ericsson, Nokia, Intel)
· Option 2: No (Huawei)
· Recommended WF
· Continue to discuss
Issue 3-1-9: Whether to define SRS performance requirements
· Proposals
· Option 1: Yes 
· Option 2: No (Samsung, Nokia, Huawei)
· Recommended WF
· Do not define SRS performance requirements.
Issue 3-1-10: Whether to define UCI multiplexed on PUSCH performance requirements
· Proposals
· Option 1: Yes, but only include limited cases (Ericsson, Nokia) 
· Option 2: No (Samsung)
· Recommended WF
· Continue to discuss

Sub-topic 3-2: Simulation Assumptions
Issue 3-2-1: LBT Bandwidth for PUSCH/PUCCH
· Proposals
· Option 1: 20MHz (Ericsson, Nokia, Samsung, Intel, Huawei?)
· Option 2: 60MHz (Nokia)
· Recommended WF
· Use LBT Bandwidth of 20MHz for PUSCH/PUCCH requirements. FFS for 60MHz. 
Issue 3-2-2: Duplex Mode and SCS 
· Proposals
· Option 1: FDD 15kHz, TDD 30kHz (Ericsson, Samsung, Huawei)
· Option 2: TDD 15kHz, TDD 30kHz (Nokia)
· No FDD operation in NRU (5GHz);
· Recommended WF
· Define requirements for TDD 30kHz. FFS Duplex mode for 15kHz SCS.

Issue 3-2-3: LBT Model (if agreed to model LBT failure) 
· Proposals
· [bookmark: _Hlk48755751]Option 1 (Huawei): 
· The burst mode for LTE LAA in TS 36.101, clause B.8.1 as a baseline
· Model random starting and ending positions in one slot using PUSCH Type BRecommended WF
· Continue to discuss.
Issue 3-2-4: PUSCH Resource Allocation
· Proposals
· Option 1: PRB-Interlaced (Samsung, Ericsson, Nokia, Huawei)
· Option 1a: Single Interlace (Ericsson, Nokia, Intel, Huawei)
· Option 1b: More than 1 interlace.
· Option 2: Non-interlaced
· Recommended WF
· Use PRB-Interlaced PUSCH Resource Allocation. FFS number of interlaces.
Issue 3-2-5: PUCCH Enhanced Format
· Proposals
· Option 1: Format 0 (Ericsson, Nokia, Huawei)
· Option 2: Format 1 (Ericsson, Nokia?, Huawei)
· Option 3: Format 2 (Ericsson, Nokia, Huawei)
· Option 4: Format 3 (Ericsson, Huawei, Nokia?, Huawei)
· Recommended WF
· Continue to discuss.
Issue 3-2-6: PUCCH Resource Allocation
· Proposals
· Option 1: PRB-Interlaced (Samsung, Ericsson, Huawei)
· Option 1a: Single Interlace (Ericsson, Nokia, Intel)
· Option 1b: 2 interlaces.
· Not applicable to all PUCCH formats;
· Option 2: Non-interlaced
· Recommended WF
· Use PRB-Interlaced PUCCH Resource Allocation. FFS number of interlaces.
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Ericsson
	Issue 3-1-1: Test Scenarios
For BS demodulation perspective, we think it won’t affected too much by deployment scenarios. Option 1 is aligned with RRM agreement and we also support it. 
Agree with Option 1.
Issue 3-1-2: Whether to model LBT failure in demodulation requirements
When we talk about demodulation performance, it should be based on the successful connection between BS and UE. We want to see the impact level caused by different configurations and try to improve the product design to meet the requirements. This could be artificially handled. But LBT failure is purely random event, like blocking to connection, which always happens in real world. We can’t improve it by product design. Considering long discussion and conclusion have been made by eLAA before, we think we can follow it and don’t model LBT failure in demodulation requirements.
Prefer Option 2.
Issue 3-1-3: Operation Mode
Both two wideband operations are optional for NR-U. Operation 1 is CA type and could be simpler for demodulation discussion than operation 2. But we might not exclude implementation of operation 2, then we might need the requirements for both operations. For test, it would be good to test only one supported operation mode by applicability rule to reduce test effort.
Agree with Option 3.
Issue 3-1-4: Whether to consider sub-band LBT failure
For DL, “Channel puncturing” transmission (with random sub-band LBT failure) have relative lower spectrum efficiency (75% at the most for 80MHz). It also has problem to prepare proper PDSCHs because LBT results are quite variable because the processing timeline is very short (9us between the end of LBT and DL transmission). It also leads to very challenging to prepare corresponding channel filter on both BS and UE side. 
Furthermore, based on WF on NR-U SEM in RAN4#93, only some of LBT results are covered in the agreement and other cases are not being discussed in RF session.
So the sub-band LBT failure is better not to considered in DL. 
For UL, the agreed transmission is “All-or-nothing” (without sub-band LBT failure). 
In summary, we don’t think it is necessary to consider sub-band LBT failure for performance discussion for now. 
Agree with Option 2.
Issue 3-1-5: Whether to define PUSCH requirements for NR-U 2-step RACH MsgA 
We think 2-step RACH discussion in NR-U can follow current normal 2-step RACH agreement. Considering general NR-U cell is relatively small, then BS is much more like local area type. According to agreement in 2-step RACH discussion, demodulation performance for LA BS can be assumed without performance testing. 
In summary, if 2-step RACH can be supported by NR-U scenario, we think additional PUSCH requirements for MsgA is not necessary.
We’d like to modify our proposal as Option 2a here.  
Issue 3-1-6: Whether to consider intra-cell guard band in wideband operation 2 (if agreed to define requirements for wideband operation 2)
Wideband operation 2 introduces intra-cell guard band between RB sets to protect transmission channel from the power leakage of adjacent channel. Always not scheduling guard bands for transmission also makes it easier for radio channel filter design for different LBT sub-band combinations. For example, we can only design 20MHz filters and don’t care too much about the overlapping part of adjacent filters. 
Furthermore, the performance difference between scheduling or scheduling PRBs could be small due to the limited number of these PRBs. It would be good to always not schedule intra-cell guard band PRBs for transmission for demodulation requirement discussion.   
We prefer Option 1 but need add some notes for clarification.  
Issue 3-1-7: Whether to define PUSCH requirements for UL multi TTI multiplexed on PUSCH
We are not sure this requirement is needed since each allocation would be treated as separate/independent transmission from L1 baseband point of view. We also don’t have this requirement for licensed. 
Agree with Option 2: 
Issue 3-1-8: Whether to define requirements for Wideband PRACH 
From technical point of view, the higher performance is expected compared to Rel-15. The possible reasons are: 
1. The output power can be increased for wideband PRACH at a certain PSD limitation.
2. Longer sequence length might get more frequency diversity gain.
But the wideband format will decrease the PRACH occasions and lead to lower capacity, thus there is a trade-off for this format. How many requirements should be added is still need further discussion.
Issue 3-1-10: Whether to define UCI multiplexed on PUSCH performance requirements
If the PUSCH with interlace need new requirement due to the demodulation performance would be changed, then UCI multiplexed on interlacing PUSCH would also have different demodulation performance. Then the new requirement might be needed. 
But considering test effort, limited test cases would be preferred.
Issue 3-2-1: LBT Bandwidth for PUSCH/PUCCH
20MHz is common for wideband operation 1 and 2. According to our experience, different BW will have very similar simulation results if they have same structure. For operation 2, 20MHz is the smallest BW. Considering all these advantages and reducing test effort, we prefer only introduce requirement for 20MHz. 
Issue 3-2-2: Duplex Mode and SCS
We have on strong opinion. But Option 1 seems OK.
Issue 3-2-3: LBT Model (if agreed to model LBT failure)
We think the LBT model is not needed. But we think the burst mode is only used for imitating the type B transmission in LAA SCell. The transmission happens randomly. 
It is not related to LBT failure model.  
Issue 3-2-4: PUSCH Resource Allocation
For each BW and SCS combination, considering only one case should be reasonable for reducing test effort. We suggest considering the case scheduling only one allocated interlace with the maximum RB sets in each slot for performance requirements. This choice can give the widest bandwidth occupation and the worst performance (due to the fewest transmission PRBs), especially suitable for fading channel requirement discussion.
Issue 3-2-5: PUCCH Enhanced Format
If PUSCH interlacing structure is considered for demodulation due to PSD regulation, then PUCCH with interlacing structure should be also considered since it has same structure as PUSCH. With interlace structure, PUCCH format 0/1/2/3 will be extended to fit this structure. Format 0/1 could get obvious frequency diversity gain compared to Rel-15. Format 2/3 might also get some benefit by extending on whole 20MHz in fading channel compared to Rel-15. 
We think new requirements for Format 0/1/2/3 are possible needed.
Issue 3-2-6: PUCCH Resource Allocation
PRB interlace structure is the pre-condition for new requirement, otherwise we might reuse Rel-15 requirement. For how many interlace used for requirement, now we think this issue can be decided case by case. 


	Nokia
	Issue 3-1-1: Test Scenarios
We support Option 1, focusing on scenarios A, B, and C. 

Issue 3-1-2: Whether to model LBT failure in demodulation requirements
We support Option 2. In our view, LBT model is not needed, since the only effect it has is scaling down the maximum achievable throughput, and the 70% TPUT metric is not expected to be changed. 

Issue 3-1-3: Operation Mode
We support Option 2. 
Option 1 means carrier aggregation, and in BS demod we only test one component carrier. That would mean that if Option 1 is chosen, there would be no test for WB operation. 
Additionally, Rel.15 PUSCH also have BS demod requirements for difference bandwidths. 

Issue 3-1-4: Whether to consider sub-band LBT failure:
We support Option 2.
WB operation in UL considers the all or nothing approach, where the UE can only transmit if all sub-bands have LBT success. 

Issue 3-1-5: Whether to define PUSCH requirements for NR-U 2-step RACH MsgA:
We support Option 1. 
Unlicensed bands are expected to be an important application for the 2-step RACH procedure. Therefore, we think it’s important to define demodulation tests using interlaced MsgA PUSCH. 

Issue 3-1-6: Whether to consider intra-cell guard band in wideband operation 2 (if agreed to define requirements for wideband operation 2)
We support Option 2.
In our view, if a UE is transmitting on a wideband channel it should also use the guard-band PRBs. 
However, this is related to the UE feature capability that is being currently discussed in RAN4.  

Issue 3-1-7: Whether to define PUSCH requirements for UL multi TTI multiplexed on PUSCH
We support Option 1, to define UL multi TTI PUSCH.
The enhancement introduced for NR-U for multi TTI scheduling implies in the us of HARQ rv 0 and 2 only, instead of rv 0, 1, 2, and 3. 

Issue 3-1-8: Whether to define requirements for Wideband PRACH
We support Option 1.
The Wideband PRACH is an important enhancement for the Unlicensed operation, and there is a very clear physical layer difference compared to the Rel.15 PRACH sequences that justifies new performance requirements for this enhancement. 

Issue 3-1-9: Whether to define SRS performance requirements
We support Option 2, no SRS performance requirements. 

Issue 3-1-10: Whether to define UCI multiplexed on PUSCH performance requirements
We support Option 1. 

Issue 3-2-1: LBT Bandwidth for PUSCH/PUCCH
We support Option 1 and Option 2.
Wideband operation is an important feature of NR-U, therefore we believe that on top of 20 MHz channels, we should also define requirements for one case of wideband operation, therefore we support Option 1 and Option 2. 

Issue 3-2-2: Duplex Mode and SCS
There is no FDD operation in NR-U. We support 15kHz and 30 kHz with TDD.

Issue 3-2-3: LBT Model (if agreed to model LBT failure)
We support no LBT model in the demodulation tests.
Additionally, the model in TS 36.101 was defined for UE demodulation requirements. 

Issue 3-2-4: PUSCH Resource Allocation
We support Option 1a: single interlace
That case if good for differentiating the performance of interlaced formats. Additionally, there is no clear reason to include non-interlaced PUSCH requirements. 

Issue 3-2-5: PUCCH Enhanced Format
We support at least Option 1 and Option 3. (Format 0 and Format 2)
We are ok with also testing Format 1 and Format 3 in Option 2 and Option 4. 

Issue 3-2-6: PUCCH Resource Allocation
We support Option 1a, with a single interlace. Some of the formats do not support more than 1 interlace. So Option 1b is not applicable to all PUCCH formats.   


	Samsung
	Issue 3-1-1: Test Scenarios
Generally, we are fine with option 1 to align with core requirement of RRM, while we think the demodulation requirement can be applied for other scenario, no limitation for practical deployment scenario
From the demodulation performance aspect, there should be minor different for different deployment scenario, there is no impact on the BS receiver behaviour
Similar as LTE and NR, the demodulation performance is defined in a band agnostic manner.
Issue 3-1-2: Whether to model LBT failure in demodulation requirements
We prefer option 2. 
Issue 3-1-3: Operation Mode
We are fine with option 2. 
Issue 3-1-4: Whether to consider sub-band LBT failure
We prefer option 2.  
Issue 3-1-5: Whether to define PUSCH requirements for NR-U 2-step RACH MsgA 
We prefer option 2. 2-step RACH is design to reduce the access latency. It can be also applied for NR-U
Since the related requirement of MsgA PUSCH is already covered in the NR 2-step RACH WI, hence, we think there is no necessary to define PUSCH requirement for NR-U 2-step RACH MsgA, to avoid the duplicated discussion.
Issue 3-1-6: Whether to consider intra-cell guard band in wideband operation 2 (if agreed to define requirements for wideband operation 2)

Issue 3-1-7: Whether to define PUSCH requirements for UL multi TTI multiplexed on PUSCH
We prefer option 2
The operation is similar as PUSCH requirement with configured aggregation level, the similar requirement is introduced in URLLC WI. 
From the demodulation performance perspective, we do not see any different. Therefore, we prefer to further discuss the necessity of introducing the requirement of UL multi-TTI multiplexd on PUSCH
Issue 3-1-8: Whether to define requirements for Wideband PRACH
We prefer option 1. To meet the regulatory requirement such as OCB, wideband with long sequence for PRACH is designed. The related PRACH parameter with logical root indices, cyclic shifts and frequency position are new designed. The enhancement is applied for NR legacy format A/B/C.
For Rel-15, RAN4 design the requirements for short formats with A1/A2/A3/B4/C0/C4.  To reduce the test effort, limited test cases for RRACH is preferred. Whether to define requirements for all the enhanced PRACH formats for NR-U should be further studied. We suggest keep it FFS in current stage.
Issue 3-1-9: Whether to define SRS performance requirements
We prefer option 2. RAN1 has designed flexibility for SRS source, it support RRC configuration of an SRS resource  to start at any OFDM within a slot by extending the RRC parameter, Similar with legacy LTE/NR system, there is no test for SRS, therefore, we think there is no SRS performance requirement for SRS
Issue 3-1-10: Whether to define UCI multiplexed on PUSCH performance requirements
We prefer option 2. 
The test purpose is to verify the PUSCH requirement based on interlace resource allocation with proper channel estimation algorithm
Meanwhile, the interlaced PUSCH transmission applied with following types
-Msg3 PUSCH; 
-PUSCH schedule by fall back and non-fall back
-Type 1 and type 2 configured grant PUSCH
We think the BS receiver can be verified with PUSCH without UCI multiplexed. The same receiver can be applied for PUSCH with UCI. No additional requirement needed for UCI multiplexed on PUSCH performance requirement.
Issue 3-2-1: LBT Bandwidth for PUSCH/PUCCH
We are fine with option 1, only focus on 20 MHz requirement, which is similar with LTE eLAA.
Meanwhile, the interlace design is targeting with  20MHz
Issue 3-2-2: Duplex Mode and SCS 
We are fine with option 1

Issue 3-2-3: LBT Model (if agreed to model LBT failure)
We prefer to not introduce LBT model
In LTE eLAA, a simplified LBT burst model will be introduced for eLAA PUSCH demodulation performance. From the target SNR for 70%TP, the performance different is minor, only impact on the total throughput. 
We are open to further discuss the necessity to introduce the LBT model 

Issue 3-2-4: PUSCH Resource Allocation
We are fine with option 1, Regarding the number of interlace, it can be scheduled in consecutive manner or non-consecutive manner with 5bit value. The performance should be different. 
In LTE eLAA, 5 interlace requirement is defined.  We suggest keep it FFS in current stage

Issue 3-2-5: PUCCH Enhanced Format
RAN1 has designed the interlace transmission for format 0/1/2/3 enhancement. Similar with interlace design for PUSCH, the related requirement for PUCCH should be introduced.
In Rel-15, RAN4 specified the requirements for all the PUCCH. To reduce the test effort, the necessity of define requirements of all the enhanced PUCCH formats for NR-U should be further studied.
We suggest keep it FFS in current stage, considering it is the first meeting to discuss performance part of NR-U. We should focus on test scope based on identified RAN1 feature, which has impact on the  UE/BS receiver processing 
Therefore, we propose
Introduce PUCCH demodulation performance with RB interlace resource allocation for NR-U in RAN4. FFS on PUCCH formats
Issue 3-2-6: PUCCH Resource Allocation
We prefer option 1  
Based on RAN1 agreement, both one interlace and two interlaces can be configured for format 3, it should be configured according to the configured maximum code rate and actual UCI payload size.
This issue related with which PUCCH formats will be introduced, if RAN4 agree to there is no requirement for format3, it can be single interlace. Since there is no conclusion for issue 3-2-5. 
We suggest keep it FFS in current stage, considering it is the first meeting to discuss performance part of NR-U. We should focus on test scope based on identified RAN1 feature, which has impact on the  UE/BS receiver processing 


	Intel
	Issue 3-1-1: Test Scenarios
Option 1, Scenario C. We prefer to focus on pure NR-U scenario
Issue 3-1-2: Whether to model LBT failure in demodulation requirements
Option 2. We don’t see the impact of LBT failure on demod requirements definition
Issue 3-1-3: Operation Mode
We are fine with option 3
Issue 3-1-4: Whether to consider sub-band LBT failure
Agree with option 2
Issue 3-1-5: Whether to define PUSCH requirements for NR-U 2-step RACH MsgA 
We support option 2. MsgA PUSCH requirements are covered by 2-step RACH WI. The only NR-U specificity here is interlaced design which can be covered by requirements for PUSCH out of 2-step RACH
Issue 3-1-6: Whether to consider intra-cell guard band in wideband operation 2 (if agreed to define requirements for wideband operation 2)
Agree with option 2. Intra-cell guard band is one of specificity of wideband operation 2 which needs to be taken into account while defining requirements for wideband operation 2.  
Issue 3-1-8: Whether to define requirements for Wideband PRACH
Option 1. There are significant enhancements comparing to Rel-15. 
Issue 3-2-1: LBT Bandwidth for PUSCH/PUCCH
We support 20MHz LBT bandwidth. Still, we prefer not to model LBT operation.
Issue 3-2-2: Duplex Mode and SCS 
5GHz band doesn’t support FDD.
Issue 3-2-3: LBT Model (if agreed to model LBT failure) 
We don’t see the impact of LBT failure on demod requirements definition.
However, the mentioned Burst Transmission Model can be used disregard of LBT modelling.
Issue 3-2-4: PUSCH Resource Allocation
We support option 1a
Issue 3-2-6: PUCCH Resource Allocation
We support option 1a

	Huawei
	Issue 3-1-1 Test Scenarios
We support option 1
Issue 3-1-2 Whether to model LBT failure in demodulation requirements  
Option 1 is our proposal, but option2 is fine to us.
Issue 3-1-3 Operation Mode
We support option 2.
Issue 3-1-4 Whether to consider sub-band LBT failure
We support option 2
Issue 3-1-5 Whether to define PUSCH requirements for NR-U 2-step RACH MsgA
We support option 2, compared to NR 2-step RACH MsgA, only RB interlace structure is introduced. The performance of PUSCH with RB interlaced structure has been verified in NR-U PUSCH tests. We think there is no need verify it again in 2-step RACH MsgA scenario.
Issue 3-1-6 Whether to consider intra-cell guard band in wideband operation 2 (if agreed to define requirements for wideband operation 2)
We support option 2. The use of no intra-carrier guard band is supported and it has no impact on demodulation tests.
Issue 3-1-7 Whether to define PUSCH requirements for UL multi TTI multiplexed on PUSCH.
We support option 2, multi-TTI has no impact on demodulation especially without LBT mode.
Issue 3-1-8 Whether to define requirements for wideband PRACH
We support option 2. From our understanding, compared with legacy PRACH, the only enhancement is langer sequence and other designs are not changed.
Issue 3-1-9 Whether to define SRS performance requirements?
We support option 2.
Issue 3-1-10 Whether to define UCI multiplexed on PUSCH performance requirements 
According to the agreements of RAN1:
CG-UCI is transmitted on each CG-PUSCH. Payload is mapped to the first non DMRS symbols with the highest proiority.
Content of CG-UCI:
· HARQ ID – 4 bits
· RV - 2bits
· NDI - 1 bit
· COT sharing information
CG-UCI encoded following the same procedure as HARQ-ACK on PUSCH and CSI-part 1, CSI-part 2 can be multiplexed with the CG-UCI on PUSCH. Since HARQ-ACK was not considered on the definition of performance requirement of NR UCI multiplexing on PUSCH, we should further discuss whether to introduce the performance requirements for CG-UCI for NR-U PUSCH.
 Issue 3-2-1 LBT Bandwidth for PUSCH/PUCCH
We support option 2, only define 20 MHz to be aligen with LAA since bandwidth has no impact on performance.
 Issue 3-2-2 Duplex Mode and SCS
OK with option 1.
Issue 3-2-3 LBT Model (if agreed to model LBT failure)
Option 1 is our proposal but we have no strong views on this.
Issue 3-2-4 PUSCH Resource Allocation
Support option 1a.
Issue 3-2-5 PUCCH Enhanced Format
Like PUSCH with interlaced, we should introduce the performance requirement for PUCCH PF0~PF3 .
Issue 3-2-6 PUCCH Resource Allocation
We support option 1a to be same with PUSCH.
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Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic#1
	Tentative agreements:
· Define requirements for Wideband Operation 2. FFS whether to define requirements for Wideband Operation 1 with applicability rule between Operation 1 and Operation 2.
· Do not consider sub-band LBT failure.
· Do not define SRS performance requirements.
· Define requirements for TDD 30kHz. FFS Duplex mode for 15kHz SCS.
· Use PRB-Interlaced PUSCH Resource Allocation. FFS number of interlaces.
· Use PRB-Interlaced PUCCH Resource Allocation. FFS number of interlaces.
Candidate options:
Recommendations for 2nd round:
· Test Scenarios
· Whether to model LBT failure in demodulation requirements 
· Whether to define requirements for Wideband Operation 1 with applicability rule between Operation 1 and Operation 2.
· Whether to define PUSCH requirements for NR-U 2-step RACH MsgA
· Whether to consider intra-cell guard band in wideband operation 2 
· Whether to define PUSCH requirements for UL multi TTI multiplexed on PUSCH
· Whether to define requirements for Wideband PRACH
· Whether to define UCI multiplexed on PUSCH performance requirements
· Continue to discuss channel bandwidth and LBT bandwidth of 20MHz and 60MHz. Even though, companies agree to define the requirements for 20MHz, there seems to be a confusion about wording. So, we plan to agree on the wording in 2nd round.
· Duplex Mode for 15kHz SCS requirements.
· LBT Model (if agreed to model LBT failure)
· Number of interlaces for PUSCH requirements.
· PUCCH Enhanced Format
· Number of interlaces for PUCCH requirements.



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

	#1
	Way Forward on NR-U BS demodulation performance
	Ericsson





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
Sub-topic 3-1: Test Scope
Issue 3-1-1: Test Scenarios
· Proposals
· Option 1: (Ericsson, Nokia, Samsung, Huawei)
· Scenario A (Carrier aggregation between licensed band NR (PCell) and NR-U (SCell))
· Scenario B (Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell))
· Scenario C (Stand-alone NR-U (PCell))
· Option 2 (Intel):
· Scenario C (Stand-alone NR-U (PCell))
· Recommended WF
· TBA
Ericsson: Prefer Option 1 since there is no too much difference for BS demodulation respective.
[Nokia] We prefer Option 1, but Option 2 would probably lead to no difference int eh BS demodulation. From our perspective with both options PRACH, PUCCH, and PUSCH are tested.  
[Samsung]: From demodulation requirement aspect, the performance define is band ignorant manner. There is no different for different scenario, we suggest to define requirement for one scenario, no matter scenario A/B/C, the requirement can be applied for other scenario.  Meanwhile, we do not think it is necessary to define requirement with CA cases. We just focus on the requirement for single CC
[Huawei, HiSilicon]: We prefer to test only scenario A to keep same with LAA (i.e. Carrier aggregation) since it is a more typical scenario. From the perspective of demodulation requirement, there is no difference for different scenario, We can define the performance requirements by following NR CA per CC method.
[Intel]: We agree that there is no difference in terms of BS demodulation requirements and any scenario can be used. 
Issue 3-1-2: Whether to model LBT failure in demodulation requirements
· Proposals
· Option 1: Yes (Huawei)
· Option 2: No (Nokia, Ericsson, Samsung, Intel, Huawei)
· Recommended WF
· TBA
Ericsson: Option 2 is preferred since we don’t think there is necessary to model LBT failure for UL. 
[Nokia] We prefer Option 2, since we don’t think LBT failure would bring significant differences in demodulation requirements, it only scales down the maximum throughput, but the SNR at 70% of the scaled throughput should be almost the same.
[Huawei, HiSilicon]: We are fine with option2 
[Intel]: We support Option 2. 
Issue 3-1-3: Operation Mode in addition to Wideband Operation 2
· Proposals
· Option 1: Do not define requirements for Wideband Operation 1
· Option 1 a: Do not define requirements for Wideband Operation 1 and add clarifying note on the meaning of the Wideband Operation
· Option 2: Define requirements for Wideband Operation with applicability rule between Operation 1 and Operation 2.
· Recommended WF
· TBA
Ericsson: We can accept not to define new requirements for wideband operation 1 and only define requirements for operation 2. 
[Nokia] We support Option 1a. 
However, we think we should clarify the meaning of Wideband Operation 1 and 2. From some of the discussion papers, the Wideband Operation 1 is a carrier aggregation type with carriers of 20 MHz, while Operation 2 is a Wideband carrier with BW of N*20 MHz. However, the Description on the UE capabilities and in the NR_Unlicensed RF is that Mode 1 means a single WB carrier, while mode 2 means Carrier Agregation. 
From some of the discussion papers, Wide band mode 1 is equivalent to Intra-band CA with 20 MHz carriers, while and Wide band 2 could be separated into the 3 modes already defined in RAN4 (R4-1911610, R4-1905206) is:
	Mode 1: 	BS/UE transmits if CCA is successful at BS/UE in all LBT sub-bands within in the single wideband carrier.
No adaptation dependent on CCA as all LBT sub-bands within the wideband carrier (BWP) are active.
			Specific for UL: 
				Note that only a contiguous subset of the LBT sub-bands can be scheduled by the BS in UL. 
Mode 2: 	BS/UE transmits only in the block of contiguous LBT sub-bands if one or more of the LBT sub-bands within	the single wideband carrier fails CCA.
Adaptation to one LBT sub-block (contiguous subset of the LBT sub-bands) within the wideband carrier (BWP) either dependent on scheduling or CCA outcome.
			Specific for UL: 
Alt 1a:	UE does not transmit scheduled PUSCH unless all LBT sub-bands within a contiguous LBT	sub-block of scheduled PUSCH pass CCA and are symmetrical around the carrier frequency.
Alt 1b:	UE does not transmit scheduled PUSCH unless all LBT sub-bands within a contiguous LBT	sub-block of scheduled PUSCH pass CCA and are not symmetrical around the carrier frequency.
Alt 2a:	UE transmit scheduled PUSCH on all LBT sub-bands within the sub-block of scheduled PUSCH which passes CCA and are contiguous and symmetrical around the carrier frequency.
Alt 2b:	UE transmit scheduled PUSCH on all LBT sub-bands within the sub-block of scheduled PUSCH which passes CCA and are contiguous but not symmetrical around carrier frequency. 
Mode 3: 	BS/UE transmits in all of the successful LBT sub-bands, even if one or more of the LBT sub-bands within	the single wideband carrier or scheduled PUSCH fails CCA.
Adaptation to multiple active LBT sub-bands/blocks within the wideband carrier (BWP) either dependent on scheduling or CCA outcome.



Given the 2 different definitions, we would like to clarify and harmonize the definition using the terms defined for UE capability adding a clarifying note with the agreements as 
· Note: The Wideband Operation modes are defined in R4-1911610, R4-1905206, where 
· Mode 1 related to a single Wideband carrier, where the UE transmits only if all CCA is successful in all of the carrier’s LBT subbands
· Mode 2 relates to a single Wideband carrier, where the UE transmits only if CCA is successful in all contiguous LBT subbands where it is scheduled
In case there is no LBT model defined for BS demodulation results, the distinction between Wideband Operation Modes 1 and 2 is not really relevant. 

Given that, our proposal is to add a note with the current agreement
· Define requirements for Wideband Operation  2. 
· Note: The Wideband Operation modes are defined in R4-1911610, R4-1905206, where 
· Mode 1 related to a single Wideband carrier, where the UE transmits only if all CCA is successful in all of the carrier’s LBT subbands
· Mode 2 relates to a single Wideband carrier, where the UE transmits only if CCA is successful in all contiguous LBT subbands where it is scheduled
· Do not define requirements for Intra-band CA and Wideband Operation Mode 1. 
[Intel]: Since there can be misunderstanding of the Wideband Operation meaning, we agree to add clarification. Agree with Option 1a.

Issue 3-1-4: Whether to define PUSCH requirements for NR-U 2-step RACH MsgA 
· Proposals
· Option 1: Yes (Nokia)
· Option 2: No (Ericsson, Samsung, Intel, Huawei)
· Recommended WF
· TBA
Ericsson: We can follow the 2-step RACH discussion agreement and no additional requirements for MsgA PUSCH.
[Nokia] We are fine with Option 2. 
[Samsung]: We are fine with option 2.  Since MsgA PUSCH requirement has introduced in 2-step RACH WI, no need to duplicate the test cases
[Huawei, HiSilicon]:: We support option 2. 
[Intel]: Support option 2
Issue 3-1-5: Whether to consider intra-cell guard band in wideband operation 2 (if agreed to define requirements for wideband operation 2)
· Proposals
· Option 1: Yes. (Ericsson) 
Note: Only consider no scheduling of intra-cell guard band for transmission in BS performance discussion.
· Option 2: No (Nokia, Intel, Huawei)
· Recommended WF
· TBA
Ericsson: We are fine with Option 2 if companies think scheduling intra-cell guard band PRBs won’t cause troubles for RF filter design. 
[Nokia] Our preference is Option 2, meaning, Intracell guardband is scheduled for Wideband UL transmissions covering multiple 20 MHz subbands.
[Samsung], we are fine with option 2. 
[Huawei, HiSilicon], we are fine with option 2
[Intel]: Support option 2
Issue 3-1-6: Whether to define PUSCH requirements for UL multi TTI multiplexed on PUSCH
· Proposals
· Option 1: Yes (Nokia)
· Option 2: No (Ericsson, Samsung, Huawei)
· Recommended WF
· TBA
Ericsson: We still don’t see the relevant between multi TTI scheduling with PUSCH demodulation, especially LBT model is not considered in UL. We support Option 2.
[Nokia] we are Ok to compromise with Option 2. 
[Huawei] We support Option2 , UL multi TTI has no impact on demodulation.
Issue 3-1-7: Whether to define requirements for Wideband PRACH
· Proposals
· Option 1: Yes (Samsung, Ericsson, Nokia, Intel)
· Option 2: No (Huawei)
· Recommended WF
· TBA
Ericsson: We think the new requirement could be needed, but we are open for further discussion. 
[Nokia] We prefer Option 1. The physical layer differences are clearly relevant in the Wideband PRACH design and justify the definition of new requirements. 
[Samsung] With long sequence PRACH, the related timing detection will be different, we think the requirement is needed, which format should be defined for requirement, we suggest FFS
[Huawei, HiSilicon] We are OK to compromise with option 1, but the specific format and test applicability rules need further discussion.[Intel]: Support Option 1.

Issue 3-1-8: Whether to define UCI multiplexed on PUSCH performance requirements
· Proposals
· Option 1: Yes, but only include limited cases (Ericsson, Nokia) 
 Option 1a； Introduce the performance requirement for CG-UCI multiplexing on PUSCH 
· Option 2: No (Samsung)
· Recommended WF
· TBA
Ericsson: We don’t have strong view on this issue and we are open for further discussion. 
[Nokia] We are ok with Option 1. 
[Samsung] We still prefer to option2, interlace-design is already verified in PUSCH without UCI, There is no new BS processing no matter PUSCH with/without UCI
 [Huawei, HiSilicon] Option 1. RAN 1 has introduced CG-UCI for CG-PUSCH
According to the agreements of RAN1:
CG-UCI is transmitted on each CG-PUSCH. Payload is mapped to the first non DMRS symbols with the highest proiority.
Content of CG-UCI:
· HARQ ID – 4 bits
· RV - 2bits
· NDI - 1 bit
· COT sharing information
CG-UCI encoded following the same procedure as HARQ-ACK on PUSCH and CSI-part 1, CSI-part 2 can be multiplexed with the CG-UCI on PUSCH. Since HARQ-ACK was not considered on the definition of performance requirement of NR UCI multiplexing on PUSCH, we propose to introduce the performance requirements for CG-UCI.
Sub-topic 3-2: Simulation Assumptions
Issue 3-2-1: Channel Bandwidth and LBT bandwidth for PUSCH/PUCCH
· Proposals
· Option 1: Define requirements for 20MHz channel bandwidth with LBT subband size of 20MHz. 
· Option 2: Define requirements for 20MHz channel bandwidth with LBT subband size of 20MHz. Also define requirements for 60MHz channel bandwidth with All-or-nothing LBT assuming three LBT subbands of 20MHz each.
· Recommended WF
· TBA
Ericsson: We don’t see necessary for Option 2 considering the performance of different BW should be the same when using all-or-nothing transmission in UL. 
[Nokia] We support Option 2. At least one option for wider channel bandwidth should be defined. However, we don’t believe LBT model is not really necessary, as we have argued in previous replies. 
[Samsung] we prefer option 1, since the interlace deign is targeting with 20MHz, I do not think it is necessary for 60MHz CBW[Huawei, HiSilicon]: We prefer option 1, wideband has no impact on demodulation requirements. All-or-nothing LBT assuming only affect max throughput rather than SNR point target at 70% of max throughput. If the probability of CCA of one LBT band is 1/2, the probability of transmission is 1/8. long test time will be needed to ensure the accuracy of testing since only 1/8 of TTIs are used for statistics.
[Intel]: How does it correlate with issues 3-1-3, 3-1-5 and agreement in WF to define requirements for Wideband Operation 2?
Issue 3-2-2: Duplex Mode for 15kHz SCS 
· Proposals
· Option 1: FDD (Ericsson, Samsung, Huawei)
· Option 2: TDD (Nokia)
· No FDD operation in NRU (5GHz);
· Recommended WF
· TBA
Ericsson: Tend to agree with Nokia for Option 2.
[Nokia] We still support Option 2. Only TDD is supported for 5 GHz. 
[Samsung]；we are fine with option 2, considering the targeting carrier frequency is 5GHz 
[Huawei, HiSilicon]: Option 2 is fine to us.
[Intel]: We support Option 2. FDD is not supported in 5 GHz.
Issue 3-2-3: LBT Model (if agreed to model LBT failure) 
· Proposals
· Option 1 (Huawei): 
· The burst mode for LTE LAA in TS 36.101, clause B.8.1 as a baseline
· Model random starting and ending positions in one slot using PUSCH Type BRecommended WF
· TBA
Ericsson: It is no necessary to consider LBT model for UL.
[Nokia] We also don’t think LBT in UL is needed. 
[Samsung]: LBT model only impact the maximum TP, not impact on targeting SNR requirement 
[Huawei, HiSilicon]: We are fine to compromise to not define LBT model for UL.
Issue 3-2-4: Number of interlaces for PRB-interlaced PUSCH Resource Allocation
· Proposals
· Option 1: Single Interlace (Ericsson, Nokia, Intel, Huawei)
· Option 2: More than 1 interlace
· Recommended WF
· TBA
Ericsson: We tend to agree with Samsung to use FFS for this issue in this meeting. We can continue discuss this in the next meeting.
[Nokia] Our preference if Option 1, Single interlace. If many more interlaces are used, the performance should be closer to non-interlaced PUSCH. But it is OK if this is kept as FFS and not decided during this meeting
[Samsung]: we suggest to keep FFS
[Huawei, HiSilicon]: We agree with Nokia, only one interlace is enough. 
[Intel]: Support Option 1. But we are ok to keep it FFS
Issue 3-2-5: PUCCH Enhanced Format
· Proposals
· Option 1: Format 0 (Ericsson, Nokia, Huawei)
· Option 2: Format 1 (Ericsson, Nokia?, Huawei)
· Option 3: Format 2 (Ericsson, Nokia, Huawei)
· Option 4: Format 3 (Ericsson, Huawei, Nokia?, Huawei)
· Recommended WF
· Bring simulation results to make a decision in next meeting. We request Ericsson to lead the discussion on initial simulation assumptions as part of the WF, if possible. Number of interlaces will depend on the agreed formats.
Ericsson: We tend to agree FFS for this issue in this meeting, but we can deliver some configuration for reference if most of companies think it is necessary to do exercise simulation after this meeting. 
[Nokia] We agree with the WF. 
[Samsung] : we agree to FFS in this meeting, since it is 1st meeting to discussion performance part of NR-U.
[Huawei, HiSilicon]: We agree with recommended WF
Companies views’ collection for 2nd round 
Open issues 
[bookmark: _GoBack]Note: Comments from companies are provided under each respective issue in Section 3.5
	Company
	Comments

	
	
.
.
.

	Company B
	Issue 3-1-1:
Issue 3-1-2:
.
.
.

	
	

	
	

	
	


 
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

	R4-2012611 (Ericsson)
	Company A

	
	Company B

	
	




Summary on 2nd round
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  

	R4-2012611
Way Forward on NR-U BS demodulation performance
	Agreeable






