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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
This email discussion covers following agenda item in the RAN4#100 e-meeting:
9.23	Enhanced IIoT and URLLC support	[NR_IIOT_URLLC_enh]
9.23.1	General	[NR_IIOT_URLLC_enh-Core]
9.23.2	RRM core requirements	[NR_IIOT_URLLC_enh-Core]
9.23.2.1	General and RRM requirements impacts	[NR_IIOT_URLLC_enh-Core]
9.23.2.2	Propagation delay compensation enhancements	[NR_IIOT_URLLC_enh-Core]
9.23.2.3	Reference point for Te requirements	[NR_IIOT_URLLC_enh-Core]
Hence, 3 topics are to be discussed:
1) General and RRM requirements impacts
2) Propagation delay compensation enhancements
3) Reference point for Te requirements
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: The aim of the 1st discussion round is to discuss all 3 topics listed. Initial aim is to possibly reach conclusion for this meeting related to PUCCH carrier switching and propagation delay compensation enhancements (Topic#1 and Topic#2) during 1st round. It is expected that Topic#3 discussion outcome may not be conclusive based on first round discussion.
· 2nd round: Continue discussion on Topics not concluded in 1st round.

Topic #1: PUCCH Carrier Switching
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2112556
	vivo
	Proposal 2: No RRM requirements are needed for other enhancements, except PDC, for IIoT and URLLC support for NR.


	R4- 2114027
	Nokia, Nokia Shanghai Bell
	Observation 1: PUCCH carrier switching will be operated only in active UL CA cells, and the it is only for the UEs that support multiple active UL CA cells. 
Proposal 1: No RRM core impact from PUCCH carrier switching.
Proposal 2: New test case(s) should be introduced for PUCCH carrier switching.


	R4-2114315
	Huawei, HiSilicon
	Proposal: RAN4 to further discuss if there is a need to define RRM requirements for PUCCH carrier switching.




Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Based on the company contributions submitted under agenda 9.23.2.1 the topic to discuss is the RRM requirements for PUCCH carrier switching which is part of the WI. 3 Companies contributed to discussion based on which one sub-topic has been identified.
Companies general view is that no new RRM requirements are needed for PUCCH carrier switching. However, as this is first meeting discussing the topic in RAN4, the topic should be discussed.
Sub-topic 1-1
Sub-topic description: RRM core requirements impact from PUCCH carrier switching
Open issues and candidate options before e-meeting:
For introduction of PUCCH carrier switching within Rel-17 URLLC/IIOT WI - have companies identified any need for defining new RRM requirement related to PUCCH carrier switching?
Issue 1-1: RRM Requirements for PUCCH carrier switching
· Proposals
· Option 1: No need for new RRM requirements have been identified.
· Option 2: Need for new RRM requirements have been identified.
· Recommended WF
· The companies who have contributed to this topic have not identified need to introduce RRM requirement related to PUCCH carrier switching for Rel-17 URRLLC/IIoT (Option 1). If no companies need more time it is proposed to conclude that no new RRM requirements are expected for introduction of PUCCH carrier switching.

Sub-topic 1-2
Sub-topic description: Test case for PUCCH carrier switching
Open issues and candidate options before e-meeting:
It is proposed to introduce new test case(s) due to introduction of the PUCCH carrier switching. Hence, RAN4 should discuss introduction of test cases(s) for PUCCH carrier switching.
Issue 1-2: Test case for PUCCH carrier switching
· Proposals
· Option 1: RAN4 should introduce new test case(s) due to introduction of the PUCCH carrier switching
· Option 2: RAN4 should discuss introduction of new test case(s) when performance work starts
· Recommended WF
· More discussion needed

Companies views’ collection for 1st round 
Open issues 
Sub topic 1-1 RRM core requirements impact from PUCCH carrier switching
	Company
	Comments

	XXXvivo
	Option 1. No RRM impacts are identified for PUCCH carrier switching.

	MediaTek
	To our understanding RAN1 progress has still not reached a level where RAN4 can start the UE RRM requirements work. Therefore, RAN4 should wait for RAN1 to complete the work on PUCCH carrier switching then we can make a decision accordingly.

	Huawei
	So far we have not identified particular need to define RRM requirements for PUCCH carrier switching, but since this is the first meeting, we are also fine to leave it FFS.

	OPPO
	RAN4 can further study the RRM impact of PUCCH carrier switching after RAN1 concluded.

	Ericsson
	Option 1. No RRM impacts are identified for PUCCH carrier switching.

	Qualcomm
	Support option 1.

	Nokia
	Option 1. We think that no RRM impact will be introduced from PUCCH carrier switching. But we are open to further study.

	Apple
	So far we don’t see any necessity to define RRM requirements. we are open to further discussion, depending on RAN1 progress.


 
Sub topic 1-2 Test case for PUCCH carrier switching
	Company
	Comments

	XXXvivo
	It is not clear what the purpose of the test is. From RRM test case perspective, there needs to be core requirements that is to be verified by the test. If there is no RRM core requirements, there would be no test case.

	MediaTek
	To our understanding RAN1 progress has still not reached a level where RAN4 can start the UE RRM requirements work. It is still not clear for us which test should be done, therefore, RAN4 should wait for RAN1 to finalize the work on PUCCH carrier switching.

	Huawei
	If there is no requirement defined for PUCCH carrier switch, we do not think RAN4 should define test cases for it. We understand RAN4 is not supposed to introduce functional tests.

	Ericsson
	Same view as Vivo. It is not clear what the purpose of the test is. From RRM test case perspective, there needs to be core requirements that is to be verified by the test. If there is no RRM core requirements, there would be no test case.

	Qualcomm
	Agree that it is premature to conclude that a new test is needed if no impact to requirements has been identified.

	Nokia
	We can agree that if no RRM impact is identified then no test case needs to be introduced. 

	Apple
	We can follow issue 1-1. If no requirements are to be defined, no test is needed.


 

CRs/TPs comments collection
For close-to-finalize Wis and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing Wis, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	No CRs contributed

	
	

	
	



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 1-1 RRM core requirements impact from PUCCH carrier switching
	Based on the first-round discussion a number of companies do not see a need for new RRM requirements due to PUCCH carrier switching. However, there is also a number of companies who prefer not to decide in this meeting but allow companies more time for discussion.
Option 1: 4 companies
Option 2: 4 companies
Agreements:
Continue the study for next meeting and continue the discussion in RAN4#101 meeting.  
Candidate options:
To be studied for next meeting regarding RRM Requirements concerning PUCCH carrier switching:
· Any need for new RRM requirements due to introduction of PUCCH carrier switching.

Recommendations for 2nd round:
No further discussion related to sub-topic 1-1 in 2nd round is needed.



	
	Status summary 

	Sub topic 1-2 Test case for PUCCH carrier switching
	Based on the input in the1st round option 1 is not agreeable and some companies do see the need for a test case. No companies currently support option 1.
Agreements:
RAN4 can further discuss introduction of new test case(s) once the need for new RRM requirements have been concluded.
Candidate options:
None
Recommendations for 2nd round:
No further discussion related to sub-topic 1-2 in 2nd round is needed



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	No CRs contributed



Discussion on 2nd round (if applicable)
No discussion on Topic #1 in 2nd round.

Topic #2: Propagation delay compensation enhancements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2112556
	vivo
	[bookmark: _Hlk79512080]Proposal 1: RAN4 is to specify RRM requirements for propagation delay compensation enhancements if it is introduced in RAN1.


	R4-2112214
	CMCC
	Proposal 1: Te requirement may be a potential enhancement direction in RAN4 if needed.

	R4-2112557
	vivo
	Proposal 1: RAN4 is to specify UE RRM requirements for enhanced propagation delay compensation if it is introduced in RAN1.

	R4-2113520
	Ericsson
	Proposal 1: Adopt recommendation 3, from RP-211569, Moderator'’s summary for email discussion [92-e-15-IioT-URLLC-Scope].
Proposal 2: RAN4 to pursue one set of Rel-17 enhancement to satisfy the accuracy requirement of propagation delay compensation for all use cases. 
Observation 1: Work in Rel 17 should also be flexible and allow methods that can scale and target future requirements that may be more strict. 
Observation 2: None of the TA-based options can satisfy the accuracy requirement range for the control-to-control use case when agreed values for the error components are used.
Observation 3: Reducing T_e  from 391ns to a substantially smaller value for the TA-based method is expected to require the UE to make use of a specialized downlink Reference Signal for clock synchronization (e.g. PRS)
Observation 4: Reducing Err_TAG  from 260ns to a substantially smaller value for the TA-based method is expected to require the gNB to make use of a specialized uplink Reference Signal (e.g. a wideband SRS).
Observation 5: The introduction of specialized reference signals for determining PD values with a substantially reduced uncertainty effectively calls for a new procedure and new signalling, to exchange information, that is distinct from the TA-based propagation delay method for determining PD. 
Observation 6: None of the TA-based options can satisfy the high end of the accuracy requirement range for the control-to-control use case even if values for the two largest error components are aggressively reduced from their current values.
Observation 7: The introduction of reference signals needed to determine PD values with acceptable uncertainty within the context of a TA-based method effectively calls for a procedure, and new signalling, that is new and distinct from existing TA-based methods. 
Proposal 3: RAN4 does not further develop TA-based method for determining propagation delay compensation since even a 75% reduction of the two largest uncertainty components (i.e. T_e = 391 ns and Err_TAG = 260 ns for 15 kHz SCS) does not result in a total uncertainty ±275ns or less for a single Uu interface. 
Observation 8: A pessimistic estimate using worst case PRS bandwidth (24 PRB) and coarsest granularity (16 ns) show that RTT based method is better than an optimized budget for the TA based approach and certainly much better than the baseline estimate, assuming no optimizations. 
Observation 9: RTT-based propagation delay estimation can satisfy the tighter Uu interface budget of ±145ns to ±275ns for control-to-control use case. 
Observation 10: The RTT based approach to Propagation Delay Compensation is accurate, flexible, more readily available, hence the RTT based approach can be tuned and adapted flexible dependent actual needs and flexible to meet stricter future requirements. 

Proposal 4: The WI adopts an RTT-based procedure for propagation delay compensation in Rel-17.

	R4-2113981
	MediaTek Inc.
	Observation 1: The maximum timing synchronization error for a URLLC UE can be up to ±275ns and ±845ns for control-to-control and smart grid use cases, respectively.
Observation 2: The bandwidth of the DL reference signal for TA based method is the main timing error contributor to the initial timing error (Te). Hence, it is almost impossible to modify the existing Te error without using a new DL reference signal with higher bandwidth.
Observation 3: Modifying the existing initial timing error (Te) table can have major impact on the existing 5G NR Ues.
Also, we have the following proposals: 
[bookmark: _Hlk79512953]Proposal 1: Support keeping the initial timing error (Te) table unchanged.
Proposal 2: Support using higher subcarrier spacing for DL reference signal in TA based method for URLLC devices to ensure lower initial timing error (Te).

	R4-2114029
	Nokia, Nokia Shanghai Bell
	Observation 1: In case legacy timing advance is supported as PDC method in Rel-17, i.e. if Recommendation 3 is agreed in RAN1, there shouldn’t be any impact in RAN4 to the existing TA requirements.
Observation 2: In case TA-based Option 1a is supported as PDC method in Rel-17 including new TA granularity, RAN4 may need to update the existing Timing Advance adjustment accuracy values. The exact values should be further studied in case this option is confirmed in RAN1.
Observation 3: In case TA-based Option 1b is supported as PDC method in Rel-17, updated requirements of UE transmit timing error Te and of Timing Advance adjustment should be specified by RAN4 considering different minimum UL and DL bandwidths for timing estimation.
Observation 4: In case TA-based Option 1c is supported as PDC method in Rel-17 and for UE based compensation, new requirements for time synchronization associated with the fine PD granularity may be needed in RAN4, apart from Timing Advance requirements. 
Observation 5: In case RTT-based Option 2 is supported as PDC method in Rel-17, RAN4 should specify the requirements for single cell Rx-Tx measurements based on chosen reference signals, others than PRS only. 
Observation 6: The impacts in RAN4 will depend entirely on the RAN1 decision. A major RAN4 effort is expected in case enhanced TA-based options 1a/1b are specified as TA requirements may have to be adapted for time synchronization purposes. 
Proposal 1: RAN4 should wait for RAN1 input before making any further effort related to propagation delay compensation enhancement.

	R4-2114316
	Huawei, HiSilicon
	Proposal 1: RAN4 does not need to define any requirement for PDC based on existing Rel-15/Rel-16 TA procedure and associated granularity.
Proposal 2: RAN4 confirms no feasibility issue for enhanced TA commanded granularity from RAN4 perspective.
Proposal 3: RAN4 to evaluate enhancement of Te requirements, including
-	Improvement on DL timing detection error based on RAN1 inputs about the RS
-	Improvement on the margin
Proposal 4: RAN4 to evaluate UE/gNB Rx-Tx time difference measurement accuracy based on RAN1 inputs.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
7 companies have contributed to the discussion related to PDC enhancement. In general, most companies have the view that RAN4 would need to wait for RAN1 progress and decisions. Some proposals have been set forward which could benefit from some RAN4 discussion.
In the following 5 sub-topics will be handled:
1) RRM requirements for propagation delay compensation enhancements
2) [bookmark: _Hlk79651884]Define RRM requirements for PDC enhancements when based on existing requirements
3) Initial timing error (Te)
4) Miscellaneous
5) Enhanced TA command indication granularity
Sub-topic 2-1
Sub-topic description: RRM requirements for propagation delay compensation enhancements
Open issues and candidate options before e-meeting:
A number of companies are of the opinion that RAN1 progress has still not reached a level where RAN4 can start the UE RRM requirements work. Hence, they generally propose to wait further RAN1 progress before the work starts in RAN4 as the RAN4 detailed work depends on the solution down selection to be done in RAN1.
Issue 2-1: RRM requirements for propagation delay compensation enhancements
· Proposals
· Option 1: Wait for RAN1 solution selection (progress)
· Option 2: Other
· Recommended WF
· Wait for RAN1 progress

Sub-topic 2-2
[bookmark: _Hlk79514457]Sub-topic description: Define RRM requirements for PDC enhancements when based on existing requirements
Open issues and candidate options before e-meeting:
[bookmark: _Hlk79512520][bookmark: _Hlk79512838]RAN1 has already agreed that using the existing Rel-15/16 TA procedure and granularity is sufficient to fulfill some use case requirements within the WI scope. Based on this, and for these use cases, it is proposed that there is no need to define new RRM requirements in RAN4, for PDC enhancements, if the PDC enhancements are based on the existing Rel-15/16 TA procedure and granularity. 
Issue 2-2: Define RRM requirements for PDC enhancements when based on existing requirements
· Proposals
· [bookmark: _Hlk79513009]Option 1: RAN4 do not need to define new RRM requirements for PDC enhancement if such PDC enhancements are based on the existing RRM requirements (e.g. TA procedure and granularity). 
· Option 2: RAN4 wait further RAN1 progress
· Recommended WF
· More discussion needed

Sub-topic 2-3
Sub-topic description:  Initial timing error (Te)
Open issues and candidate options before e-meeting:
One company raised concern that any changes to existing initial timing error, Te, could have major impact on the existing 5G NR Ues. Hence, it is proposed that to keep existing Te table unchanged. Moderator clarification: Any potential changes to Te (if such are agreed needed) would be done in backwards compatible way?
Issue 2-3: Initial timing error (Te)
· Proposals
· Option 1: If new RRM requirements for PDC enhancements leads to updates of the Te requirements, such new Te requirements should be captured in a backward compatible manner and existing Te requirements, in the current Te table, are kept unchanged 
· Option 2: RAN4 wait further RAN1 progress
· Recommended WF
· More discussion needed

Sub-topic 2-4
[bookmark: _Hlk80337689]Sub-topic description:  Miscellaneous
Open issues and candidate options before e-meeting:
One company raised a number of proposals related to the work scope and WI. However, these proposals are not directly within RAN4 discussion but may be part of it. Moderator would initially like to gather information whether companies see these proposals as being within RAN4 scope or in general wait for WI progress in RAN1. The agreements in RAN4#99 are listed in green (added by moderator).
· Proposal 1: Adopt recommendation 3, from RP-211569, Moderator'’s summary for email discussion [92-e-15-IioT-URLLC-Scope].
· Proposal 2: RAN4 to pursue one set of Rel-17 enhancement to satisfy the accuracy requirement of propagation delay compensation for all use cases. 
· Wait for further WI progress
· Proposal 3: RAN4 does not further develop TA-based method for determining propagation delay compensation since even a 75% reduction of the two largest uncertainty components (i.e. T_e = 391 ns and Err_TAG = 260 ns for 15 kHz SCS) does not result in a total uncertainty ±275ns or less for a single Uu interface. 
· Wait for further WI progress
· Proposal 4: The WI adopts an RTT-based procedure for propagation delay compensation in Rel-17.
Companies can comment on each proposal directly if seen needed.
Issue 2-4: Miscellaneous
· Proposals
· Option 1: In general, wait for WI progress in RAN1. 
· Option 2: Other
· Recommended WF
· More discussion needed

Sub-topic 2-5
[bookmark: _Hlk80337672]Sub-topic description:  Enhanced TA command indication granularity
Open issues and candidate options before e-meeting:
One company raised the issue of TA command indication granularity, as it was mentioned in RAN1 FL summary R1-2104136 (sec. 4.2.3) as one possible issue to be checked with RAN4 (For enhanced TA solution, RAN4 would need to evaluate the feasibility of enhanced Te requirements and enhanced TA command granularity). It is proposed to confirm no feasibility issue for enhanced TA command indication granularity from RAN4 perspective.
Issue 2-5: Enhanced TA command indication granularity 
· Proposals
· Option 1: confirm no feasibility issue for enhanced TA command indication granularity from RAN4 perspective. 
· Option 2: Other
· Recommended WF
· More discussion needed

Companies views’ collection for 1st round 
Open issues 
Sub topic 2-1 RRM requirements for propagation delay compensation enhancements
	Company
	Comments

	XXXvivo
	Support the recommended WF.

	MediaTek
	Support the recommended WF.

	CMCC
	Support the recommended WF.

	Huawei
	Support the recommended WF.

	OPPO
	Support the recommended WF.

	Ericsson
	Option 2. RAN4 can still do work and express an opinion about feasibility to other groups.

	Qualcoom
	Support the recommended WF.

	Nokia 
	Support the recommended WF.

	Apple
	Support the recommended WF.


 
Sub topic 2-2 Define RRM requirements for PDC enhancements when based on existing requirements
	Company
	Comments

	XXXvivo
	Option 2. In our understanding, RAN1 is still considering all possible solutions, including e.g., reducing TA granularity.

	MediaTek
	· Option 2: RAN4 wait further RAN1 progress.
To our understanding, RAN1 is still discussing different solutions for PDC in URLLC, which includes the existing TA-based method. Hence, RAN4 should wait for RAN1 and not to make early decisions that affects RAN1 decisions.

	CMCC
	Option 2

	Huawei
	Option 1.
We agree that RAN4 may need to define requirements for enhanced PDC either based on enhanced TA procedure or based on RTT procedure, but for PDC based on existing TA procedure (which is concluded as sufficient for smart grid), we do not think RAN4 needs to define any requirement. 

	Ericsson
	Option 1. RAN4 do not need to define new RRM requirements for PDC enhancement if such PDC enhancements are based on the existing RRM requirements (e.g. TA procedure and granularity). 

	Qualcomm
	Option 1. If PDC based on new/enhanced procedures are defined then RAN4 should evaluate the need for new requirements.

	Nokia
	Option 2. 
If RAN1 decide to support TA-based PDC given by the current TA procedure and requirement (recommendation 3 from RAN#92-e), then it is obvious RAN4 does not need to define any new RRM requirement. But since there is no such consensus in RAN1, we suggest to further wait for RAN1 decision. 

	Apple
	Support option 2.


 
Sub topic 2-3 Initial timing error (Te)
	Company
	Comments

	XXXvivo
	Option 2.
This depends on RAN1 progress. For PDC use case, the Te requirements may be enhanced for ‘PDC capable UE’. 

	MediaTek
	Option 1.
It is important to remember that any new RRM requirements should be captured in a backward compatible manner. 

	CMCC
	Similar view with vivo. Option 2 is preferred for now.

	Huawei
	Option 1.
We agree that RAN4 may need to define enhanced Te requirements if enhanced PDC based on enhanced TA procedure is agreed in RAN1, but this is new requirement subject to UE capability, and it should not change the generic Te requirement.  

	Ericsson
	Option 1. Support the WF.
However our analysis in R4-2113520 Propagation Delay Compensation Enhancements for Time Synchronization show that “RAN4 does not further develop TA-based method for determining propagation delay compensation since even a 75% reduction of the two largest uncertainty components (i.e. Te = 391 ns and Errtag = 260 ns for 15 kHz SCS) does not result in a total uncertainty ±275ns or less for a single Uu interface. ”

	Qualcomm
	We support option 1. If new requirements are needed to support PDC enhancements are needed they can be introduced, under UE capability. The existing Te requirement should be preserved.

	Nokia
	Option 2. 
We understand that Te will be changed only if “Option 1b: Propagation delay estimation based on timing advanced enhanced for time synchronization” is agreed. So we think the discussion in option 1 still depends on RAN1 process.  

	Apple
	We agree with option 1 in principle. 



Sub topic 2-4 Miscellaneous
	Company
	Comments

	XXXvivo
	Option 1. Since the evaluation is under discussion in RAN1, it is not up to RAN4 to make such conclusion.

	Mediatek
	Option 1.
Having such discussions in RAN4 may disturb RAN1 progress.

	CMCC
	Option 1

	Huawei
	Option 1, in fact we understand all the proposals are in RAN1 scope.

	Ericsson
	Option 2 and support WF more discussion needed. needed.

RAN4 can still do work and express an opinion about feasibility to other groups.

	Qualcomm
	Option 1.

	Nokia
	Option 1. 
This is not up to RAN4 to influence the ongoing study in RAN1 and its possible outcome.

	Apple
	Option 1.



Sub topic 2-5 Enhanced TA command indication granularity
	Company
	Comments

	XXXvivo
	We think this can be further discussed after there is whole solution in RAN1.

	MediaTek
	To our understanding, the granularity error is related to RAN1 specifications, which is specified in Section 4.2 in TS 38.213 and hence it should be left to RAN1 to discuss how to reduce the TA granularity error.

	CMCC
	Wait for RAN1’s progress.

	Huawei
	Option 1.
The reason we raised this issue is that RAN1 was considering to consult RAN4 on the feasibility of enhanced TA command indication granularity. We think this is just a signaling issue, so there is no feasibility issue from RAN4 perspective.

	Ericsson
	Support Recommended WF. More discussion needed.

	Qualcomm
	Wait for RAN1 to send a specific question to RAN4. RAN4 can still discuss issues internally but let us first define the issue clearly. After we reach some conclusions, then we can decide whether it’s necessary to send a LS to other WGs.

	Nokia
	We need to wait for RAN1’s decision for the enhanced TAC granularity. Support the recommended WF.

	Apple
	Wait for RAN1 progress.



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
	No CRs contributed

	
	

	
	



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 2-1, Issue 2-1: RRM requirements for propagation delay compensation enhancements
	9 companies submitted comment of which 8 supported the recommended WF () and q company suggest that RAN4 can continue the work and inform RAN4 view on the feasibility to other groups. Based on this moderator suggest following the majority and suggest to endorse the recommended WF. Companies can bring more discussion in next RAN4#101 meeting accounting also further RAN1 progress.
Agreements:
Wait for RAN1 progress
Candidate options:
None
Recommendations for 2nd round:
No further discussion related to sub-topic 2-1, Issue 2-1 in 2nd round is needed.



	
	Status summary 

	Sub-topic#2-2, Issue 2-2: Define RRM requirements for PDC enhancements when based on existing requirements
	The outcome of the discussion in the 1st round regarding the proposed options is:
· Option 1: 3 companies
· Option 2: 5 companies
Hence, there is no clear alignment among companies, and it is suggested to continue the discussion. A number of companies prefer waiting further RAN1 progress and continue discussion.
Tentative agreements:
None
Candidate options:
None
Recommendations for 2nd round:
RAN1 is still discussing potential solutions related to the PDC enhancements and a number of companies prefer not to make decision in this meeting but wait progress. It is not expected that additional RAN1 progress information will be received from RAN1 in this meeting related to this sub-topic.
No further discussion related to sub-topic 2-2, Issue 2-2 in 2nd round is needed



	
	Status summary 

	Sub-topic#2-3, Issue 2-3: Initial timing error (Te)
	8 companies contributed to the discussion with the following outcome:
Option 1: 5
Option 2: 3
Hence, most companies think that if new RRM requirements for PDC enhancements leads to updates of the Te requirements, such new Te requirements should be captured in a backward compatible manner and existing Te requirements, in the current Te table, are kept unchanged.
Tentative agreements:
None
Candidate options:
· Option 1: If new Te requirements are agreed in the future, these should be captured in a compatible manner (no impact on legacy devices and UEs not supporting the feature). 
· Option 2: RAN4 wait further RAN1 progress
Recommendations for 2nd round:
Discuss the options in 2nd round based on the updated wording.



	
	Status summary 

	Sub-topic#2-4, Issue 2-4: Miscellaneous
	8 companies participated in the discussion. Regarding the options the preferences were as follows:
· Option 1: 7
· Option 2: 1
One company suggest continuing the discussion related to the proposals and express RAN4 view to other groups, while most companies do not think this is for RAN4 to decide and prefer to wait for WI progress in RAN1. Based on the majority view it is proposed to continue the discussion in the next RAN4#101 meeting accounting possible RAN1 progress. Moderator do not it likely that continuing the discussion in this meeting will lead to further progress.
Agreements:
Option 1: In general, wait for WI progress in RAN1.
Candidate options:
None
Recommendations for 2nd round:
No further discussion related to sub-topic 2-4, Issue 2-4 in 2nd round is needed



	
	Status summary 

	Sub-topic#2-5, Issue 2-5: Enhanced TA command indication granularity
	8 companies expressed their views:
Option 1: 1
Option 2: 7
One company support option 1 and 3 companies support the WF to continue the discussion.
Tentative agreements:
None
Candidate options:
· Option 1: confirm no feasibility issue for enhanced TA command indication granularity from RAN4 perspective. 
· Option 2: Other
Recommendations for 2nd round:
Continue the discussion in 2nd round



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)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.

	
	Status summary of 1st round discussion

	Sub-topic#2-3, Issue 2-3: Initial timing error (Te)
	8 companies contributed to the discussion with the following outcome:
Option 1: 5
Option 2: 3
Hence, most companies think that if new RRM requirements for PDC enhancements leads to updates of the Te requirements, such new Te requirements should be captured in a backward compatible manner and existing Te requirements, in the current Te table, are kept unchanged.
Tentative agreements:
None
Candidate options:
· Option 1: If new Te requirements are agreed in the future, these should be captured in a compatible manner (no impact on legacy devices and UEs not supporting the feature). 
· Option 2: RAN4 wait further RAN1 progress
Recommendations for 2nd round:
Discuss the 2 listed candidate options above in 2nd round based on the updated wording.



	Company
	Comments (Sub-topic#2-3, Issue 2-3: Initial timing error (Te))

	CMCCXXX
	Company Comment
Both are fine for us. Option 2 is slightly preferred, since whether new Te is needed or not has not been agreed so yet.

	Ericsson
	Option 1. 

	Qualcomm
	Option 1. It does not imply that new Te requirements have to be introduced to support PDC enhancements.

	Apple
	Option 1.

	OPPO
	Option 1

	MediaTek
	Option 1.

	Nokia
	We are fine with both options and we prefer option 2.

	Huawei
	Option 1.




	
	Status summary of 1st round discussion

	Sub-topic#2-5, Issue 2-5: Enhanced TA command indication granularity
	8 companies expressed their views:
Option 1: 1
Option 2: 7
One company support option 1 and 3 companies support the WF to continue the discussion.
Tentative agreements:
None
Candidate options:
· Option 1: confirm no feasibility issue for enhanced TA command indication granularity from RAN4 perspective. 
· Option 2: Other
Recommendations for 2nd round:
Continue the discussion in 2nd round based on the 2 listed candidate options above



	Company
	Comments (Sub-topic#2-5, Issue 2-5: Enhanced TA command indication granularity)

	XXXCMCC
	Company Comment
Wait for further RAN1’s progress or a specific question raised by other WGs.

	Ericsson
	Wait for further RAN1’s progress or a specific question raised by other WGs.

	Qualcomm
	Wait for further RAN1’s progress or a specific question raised by other WGs.

	Apple
	Wait for more input from Ran1.

	OPPO
	Wait for more input from RAN1.

	MediaTek
	Whether this issue is raised by other WG or not, this issue is not related to RAN4 because the TA command indication granularity is defined in Section 4.2 in TS 38.213 so it is not clear for us why we should work on this? 

	Nokia
	We would like to wait for RAN1’s specific questions and further study. 

	Huawei
	Technically we support option 1, but we are fine to wait for more input from RAN1.



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

	Sub-topic#2-3, Issue 2-3: Initial timing error (Te)
	Candidate options:
· Option 1: If new Te requirements are agreed in the future, these should be captured in a compatible manner (no impact on legacy devices and UEs not supporting the feature). 
· Option 2: RAN4 wait further RAN1 progress
Outcome:
Option 1:  8 companies (CMCC, Ericsson, Qualcomm, Apple, OPPO, Nokia, MediaTek, Huawei)
Option 2:  2 companies (CMCC, Nokia)
Agreements:
Option 1: If new Te requirements are agreed in the future, these should be captured in a compatible manner (no impact on legacy devices and UEs not supporting the feature). 
Candidate options: NA
Final Recommendations:
No further discussion is needed.



	
	Status summary 

	Sub-topic#2-5, Issue 2-5: Enhanced TA command indication granularity
	Candidate options:
· Option 1: confirm no feasibility issue for enhanced TA command indication granularity from RAN4 perspective. 
· Option 2: Other
Outcome:
Option 1:  0 companies 
Option 2:  8 companies (CMCC, Ericsson, Qualcomm, Apple, OPPO, MediaTek, Nokia, Huawei)
Agreements:
Option 2: Wait for RAN1’s progress or a specific question raised by other WGs.  
Candidate options: NA
Final Recommendations:
No further discussion is needed.




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

	R4-2113144
	Intel
	Observation 1: Since there is no way for a UE to know the DL frame timing detection error, it has no choice but to simply use the perceived timing.
Proposal 1: The interpretation of “the reference point” defined in section 7.1.2 in TS 38.133 for UE transmission timing is   (NTA + NTA offset)*Tc ahead of the time when the first path (in time) from the reference cell arrives at the UE antenna.
Observation 2: Test equipment verify the UE transmit timing by comparing the received timing against the transmitted DL signal timing.
Observation 3: Although there is no clear requirement specified for DL timing detection error, the UE needs to be good enough to cover detection error in Te to pass the tests.
Proposal 2: Correct test case requirements with the wording ‘The test system shall verify that the UE transmit timing offset stays within (NTA + NTA_offset) ×Tc ± Te of the time when the first path (in time) of DL SSB from the reference cell arrives at the UE antenna’.


	R4-2112215
	CMCC
	Proposal 1: The interpretation of “the reference point” defined in section 7.1.2 in TS 38.133 for UE transmission timing is ahead  of the first path (in time) of the corresponding downlink frame from the reference cell is received/arrives at the UE antenna.

	R4-2112558
	vivo
		Observation 1: The Te requirements are derived based on UE first detected path.
Observation 2: Multipath detection error is not taken into consideration for downlink timing detection error in Te.
Observation 3: ‘Detectable path cannot be used as reference downlink reference timing due to it is unknown to UE.
Observation 4: ‘First path’ is also not appropriate to define Te requirements as it is unknown to UE and re-evaluations are needed if it is to be used as reference.
	Proposal 1: No change to legacy Te requirements in terms of reference path.
	Proposal 2. The reference point can be further clarified in Te requirements that the downlink timing is defined as the time when the first detected path (in time) of the corresponding downlink frame from the reference cell is received at UE antenna.
	Proposal 3: Enhance Te requirements for IioT PDC can be considered.

	R4-2113288
	OPPO
	Proposal 1: The reference point for the UE initial transmit timing control requirement shall be the downlink timing of the reference cell minus time (N_TA+N_Taoffset)×T_c, where 
	the downlink timing refers to the signal of the first path being arrives at the UE antenna.
Proposal 2: Introduce the condition of SSB_RP and SSB Ês/Iot ≥ [X]dB， and FFS the value X.

	R4-2113882
	ZTE Corporation
	Proposal 1: The definition of the timing reference point shall ensure testability instead of being a purely theoretical concept.
Proposal 2: The downlink timing is defined as the time, when the first path in time of the corresponding downlink frame from the reference cell is received at the UE antenna.
Observation 1: In both frequency ranges (conductive tests for FR1, OTA tests for FR2), how to test and determine the time a signal is received at the UE antenna may need to be further studied.
Proposal 3: A clarification such as ‘When SSB_RP and SSB ês/Iot is better than [x]dB’ is not needed.

	R4-2113982
	MediaTek Inc.
	Observation 1: Using the first detected path as reference point results in downlink frame timing detection error being not included in UE transmit timing error (i.e. Te). This contradicts the RAN4 common understanding, which is the downlink frame timing detection error is already included in UE transmit timing error.
Observation 2: Using the true arrival time at UE as the reference point for UE transmit timing error (i.e. Te) results in the DL frame timing detection error being included in the Te, which aligns with RAN4 common understating.
Observation 3: The UE is only capable of detecting the first detectable path for sufficiently high SINR, and hence the UE should follow the Te requirement for the SINR above that threshold only.
Proposal 1: Support using the first detectable path in time at UE as the reference point for UE transmit timing error (i.e. Te).
Proposal 2: Support re-writing the second paragraph in section 7.1.2 in TS 38.133 as:
The UE shall meet the Te requirement for an initial transmission provided that at least one SSB is available at the UE during the last 160 ms. The reference point for the UE initial transmit timing control requirement shall be the downlink timing of the reference cell minus time (N_TA+N_Taoffset)×T_c. The downlink timing is defined as the time when the first detectable path in time at UE of the corresponding downlink frame is received from the reference cell. NTA for PRACH is defined as 0.
[bookmark: _Hlk79516027]	The first path is considered detectable if the Ês/Iot of the first path ≥ 3 dB.

	R4- 2114009
	Nokia, Nokia Shanghai Bell
	Observation 1: For the NLOS channel, it is not clear that whether Te has sufficient margin for the case that the first path is not detectable.
Observation 2: Current UE transmit timing requirements are tested only using AWGN propagation conditions, i.e., no multi-path modeling, and are not susceptible to the NLOS path detection issue. Hence, there is no need to consider Te margins for the case that the first path is not detectable.
Observation 3: In the current test cases (AWGN only), the first arriving path is also the first detectable path.
Proposal 1: The downlink timing is defined as the time, when the first path in time of the corresponding downlink frame from the reference cell arrives at the UE antenna.
Proposal 2: It should be clarified that the reference point/downlink timing refers to the signal of the first path being arrives at the UE antenna.
Proposal 3: Given the current test cases (AWGN channel), do not define side conditions for “the first path” in the RRM core part.
Proposal 4: If channel conditions other than AWGN channel are discussed, side conditions like “the first path in time with   higher than X dB” may be needed to clarify the detectability of the signal paths.

	R4-2114317
	Huawei, HiSilicon
	Observation 1: The “reference point” in clause 7.1.2 of 38.133 is for “ideal UL timing” instead of “actual UL timing”. If the “reference point” is defined based on “detected path”, then the DL timing detection error is not included in Te.
Observation 2: For testing, the “ideal UL timing” is derived based on transmit timing of TE, which is effectively the arrival time of the first path. 
Observation 3: Both the baseband estimation error of the first path and also the timing uncertainty due to limitation of the sampling interval are accounted in Te requirements.
Observation 4: Te requirements are not testable because TE cannot know when the DL path arrives or is detected at the UE baseband.
Proposal 1: Update the definition of the “reference point” in clause 7.1.2 of 38.133 from Rel-15:
“The downlink timing is defined as the time when the first detected path (in time) of the corresponding downlink frame is received from the reference cell arrives at the UE antenna.”
Proposal 2: Send LS to inform RAN1 about the updated definition of the “reference point”.

	R4-2114450
	Ericsson
	•	Observation 1: The term first “detected path” (in time) in the definition of the reference point for timing error control requirement in section 7.1.2 in TS 38.133 is subject to misinterpretation and confusion. The power of the SSB’s first detected path in time is measured at the UE antenna. 
•	Observation 2: The UE timing error requirement in section 7.1.2 in TS 38.133 is generic and are met for serving cell which has reasonably higher SINR e.g. ≥ -3 dB.
•	Proposal #1: A compromise proposal of reference point definition is: 
o	The interpretation of “the reference point” defined in section 7.1.2 in TS 38.133 for UE transmission timing is   (NTA + NTA offset)*Tc ahead of the time when the first path (in time) from the reference cell arrives at the UE antenna.



Note: 2 CRs submitted under Rel-15 have been listed for discussion in this email discussion as both CRs relate to how to potentially capture the wording related to the reference point for the UL timing in 38.133. These will not be discussed under Rel-15. The CRs are:
· R4-2114252, CR on measurement requirements, Scell activation and definition of reference point for UL timing 38133, Huawei, HiSilicon
· R4-2114447, Correction to reference point defintionefinition for UE timing in TS 38.133, Ericsson, Nokia, Intel

Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
9 companies contributed to the discussion. Based on the contribution moderator suggest focussing on two main issues raised and discussed:
· How to capture the reference point for Te requirements.
· Side conditions related to the UE timing error requirements.
These will be handled in sub-topics 3-1 and 3-2.
Sub-topic 3-1
Sub-topic description: How to capture the reference point for Te requirements
Open issues and candidate options before e-meeting:
This discussion is a continuation of the discussion in RAN4#99 meeting. To facilitate the discussion, the main aspects of where RAN4 ended in last meeting is copied here:
In last meeting RAN4 agreed (from agreed WF R4-2108368):
· Sub topic 2-1, Issue 2-1: The reference point/downlink timing refer of the first path at the UE. 
· Agreement:
· The reference point/downlink timing refer of the first path at the UE.
· Sub topic 2-3, Issue 2-4: It should be clarified that the reference point/downlink timing refer to the signal of the first path being received/arrives at the UE antenna
· Tentative agreement:
· it should be clarified that the reference point/downlink timing refer to the signal of the first path being received/arrives at the UE antenna
The tentative outcome from the GTW in RAN4#99 was following TP:
· Tentative agreements
· The downlink timing is defined as the time, when the first path in time of the corresponding downlink frame from the reference cell [arrives/is received] at the UE antenna
Hence, discussion should continue based on the agreement and, the to help progress, be based on the tentative TP from RAN4#99:
The downlink timing is defined as the time, when the first path in time of the corresponding downlink frame from the reference cell [arrives/is received] at the UE antenna.
The different contributions and the text proposal from companies are basically discussing three aspects:
1) Whether to include ‘antenna’ in the definition or not.
2) Whether to use ‘detected’, ‘detectable’ or not mention either of them in the definition (as per tentative test from RAN4#99)
3) Whether to include ‘received’, ‘arrives’ or ‘true arrival’ in the definition or not.
Following 3 Issues discuss each and lists the company preferences for each of them.

Issue 3-1: Whether to include ‘antenna’ in the definition or not
Companies have following opinions:
· Use ‘antenna’ in definition: CMCC, vivo, OPPO, ZTE, Nokia, Huawei, Ericsson
· No mention of ‘antenna’ in definition: MediaTek
Based on the companies input moderator see following options possible:
· [bookmark: _Hlk79567254]Proposals
· Option 1: Use ‘antenna’ in definition as proposed in the tentative TP.
· Option 2: Do not use ‘antenna’ in the definition
· Recommended WF
· More discussion is needed. But moderator would like to ask MediaTek if they can compromise to include the word ‘antenna’ in the definition as proposed in the tentative text from RAN4#99 GTW session?

Issue 3-2: Whether to use ‘detected’, ‘detectable’ or not mention either.
Companies have following opinions:
· detected: vivo
· detectable: MediaTek
· Do not mention either ‘detected’ nor ‘detectable’ in the definition: CMCC, OPPO, ZTE. Nokia, Huawei, Ericsson
Based on the input moderator see following options:
· Proposals
· Option 1: Use ‘detected’ in definition text
· Option 2: Use ‘detectable’ in the definition text
· Option 3: Do not mention neither ‘detected’ nor ‘detectable’ in the definition text
· Recommended WF
· More discussion is needed. Moderator would like to ask vivo and MediaTek if they can consider not mentioning neither ‘detected’ not ‘detectable’ in the definition like proposed in the tentative text from RAN4#99 GTW?

Issue 3-3: Whether to include ‘Received’, ‘arrives’ or ‘true arrival’ in the definition.
Companies have following opinions:
· received: CMCC, vivo, ZTE, MediaTek
· arrives: CMCC, OPPO, Nokia, Huawei, Ericsson
· true arrival
Based on the incoming proposals following options are identified:
· Proposals
· Option 1: Use ‘received’ in definition
· Option 2: Use ‘arrives’ in definition
· Recommended WF
1) Moderator would like to propose removing ‘true arrival’ as an option from the discussion as no company propose to use this wording.
2) More discussion is need whether to use ‘arrives’ or ‘received’ and companies should state their preference and argue why, with their understanding of how their proposed word is to be understood. Such some additional background information could turn out useful and may be listed in a clarifying note if companies to help reach an agreement on using either ‘arrives’ or ‘received’.

Sub-topic 3-2
[bookmark: _Hlk79572912]Sub-topic description: Side conditions related to the UE timing error requirements
Open issues and candidate options before e-meeting:
[bookmark: _Hlk79515917][bookmark: _Hlk79515936]Several companies discuss the potential side conditions related to the UE timing error requirements. To be discussed are 1) UE timing error requirements side conditions and 2) whether to capture the UE timing error requirements side conditions in 38.133.
Issue 3-4: UE timing error requirements side conditions
· Proposals
· Option 1: Ês/Iot > 3dB
· Option 2: SINR ≥ -3 dB
· Option 3: Other
· Recommended WF
· More discussion needed

[bookmark: _Hlk79516114]Issue 3-5: Capture the UE timing error requirements side conditions in 38.133
· Proposals
· Option 1: It is not necessary to capture the UE timing error requirements side conditions in 38.133
· Option 2: RAN4 should capture the UE timing error requirements side conditions in 38.133
· Recommended WF
· More discussion needed

Companies views’ collection for 1st round 
Open issues 
Sub topic 3-1 How to capture the reference point for Te requirements
	Company
	Comments

	XXXvivo
	Issue 3-1: Whether to include ‘antenna’ in the definition or not:
Company commentWe are fine to include ‘antenna’ in the definition of reference timing. This would be the only clarification needed for reference timing definition.

Issue 3-2: Whether to use ‘detected’, ‘detectable’ or not mention either:
Company comment
Firstly, exiting Te requirements are derived based on ‘first detected path’, so multi-path detection error is not included in the existing requirements.


Secondly, the multi-path detection error is quite large under certain propagation channels, e.g., TDL-C 300ns which is used to define demodulation/CSI requirements. It cannot be included in existing Te values.
	TDL-A 30ns
	TDL-B 100ns
	TDL-C 300ns
	TDL-A 30ns
	TDL-C 60ns

	15ns
	45ns
	190ns
	10ns
	40ns



So existing requirements are crystal clear. The reference timing is the ‘first detected path’ in time of the corresponding downlink frame from the reference cell is received at the UE antenna. The core requirements are verified under AWGN only and UE can always detect the static path. So, there is no issue with test setup and tests have already been used in industry for certification.
We don’t see any reason to change existing Te requirements except the clarification of ‘antenna’.

If ‘first path’ is used, i.e., no mention of ‘detected’ or ‘detectable’, then it means multi-path detection error is included in the Te value. UE can pass the test as it is only verified under AWGN. However, the UE cannot meet the core requirements under fading channels, at least under some of fading channels. This is NOT how the core requirements should be defined. 
If ‘first path’ is to be used as reference timing, Te values should be updated accordingly to address multi-path detection error. However, we don’t see any value to do so.

If ‘first detectable path’ is used, it could be somewhere between ‘first path’ and ‘first detected path’. For a given fading channel, the ‘first path’ is fixed. The ‘first detected path’ could change from time to time. It is not clear what ‘first detectable path’ means. It may be fixed based on side conditions, but it could be different from ‘first path’. So, we don’t understand the point of changing reference timing to ‘first detectable path’. 

In summary, ‘first detected path’ should be used as in existing Te requirements.

Issue 3-3: Whether to include ‘Received’, ‘arrives’ or ‘true arrival’ in the definition:
Company commentThe Te requirements are specified from UE perspective, so ‘received’ should be used. It is equivalent to ‘arrives’ which is described from signal perspective. ‘True arrival’, however, is very vague.
‘Received’ is used as in the existing Te requirements.

	MediaTek
	Issue 3-1: Whether to include ‘antenna’ in the definition or not:
We are okay with including the word ‘antenna’.
Issue 3-2: Whether to use ‘detected’, ‘detectable’ or not mention either:
As explained in our Tdoc, using the word ‘detected’ means the DL frame timing error is not included in Te timing error. However, this issue can be fixed by adding a side-condition to clarify when the first path is assumed detected.
Second, using the word ‘detectable’ can be ambiguous and hence a side-condition is needed to clarify when is the signal is detectable. 
Third, for the choice of ‘not to mention either’ is also ambiguous and not correct by itself. This is because with multi-path channel the first path is usually a very weak path or negligible path (due to very low received power), hence it is not clear for us why should we agree on this? However, we can agree with this option if we add a side-condition to it, where using a side-condition can eliminate the first few negligible paths. 
In summary, we are fine with either ‘detected’ or ‘detectable’ or ‘not to mention’ if a side-condition is included. 
Issue 3-3: Whether to include ‘Received’, ‘arrives’ or ‘true arrival’ in the definition:
Agree to remove the option ‘true arrival’.
It is not clear for us what is the main difference between ‘received’ and ‘arrives’? 

	ZTE
	Issue 3-1: Whether to include ‘antenna’ in the definition or not:
Support to include the word ‘antenna’.
Issue 3-2: Whether to use ‘detected’, ‘detectable’ or not mention either:
Prefer not to mention.
Issue 3-3: Whether to include ‘Received’, ‘arrives’ or ‘true arrival’ in the definition:
Prefer ‘received’ to ensure testability.

	CMCC
	Issue 3-1: Whether to include ‘antenna’ in the definition or not
Option 1
Issue 3-2: Whether to use ‘detected’, ‘detectable’ or not mention either.
Option 3
Issue 3-3: Whether to include ‘Received’, ‘arrives’ or ‘true arrival’ in the definition.
Both are ok for us, slightly prefer Option 2

	Huawei
	Issue 3-1: Whether to include ‘antenna’ in the definition or not
Option 1
Issue 3-2: Whether to use ‘detected’, ‘detectable’ or not mention either.
Option 3
On “detected”, we understand that the baseband estimation error is also included when Te requirements were derived, i.e. it includes all the components contributing to the UL timing error, including the DL timing detection error and the uncertainty caused by the limited sampling interval of DL RS. Otherwise Te requirements are not meaningful because the DL timing detection error is not regulated at all, and the UL timing may not be within CP even UE meets Te requirements. 
On the other hand, we agree that DL timing detection error can become large for propagation channels with large delay spread or with low Es/Iot, so UE is not supposed to meet Te requirement in all circumstances. To account for this, we think it should be fine to limit the tests for Te to AWGN with high SNR condition.
On “detectable”, we understand it may be difficult to specify the side condition, because besides the Es/Iot, the DL timing detection error also depends on the propagation model, e.g. the delay spread of the channel. It would be a lengthy discussion if RAN4 is to define exact side condition for detectable path. We also do not see clear necessity since we have not seen conformance issues from LTE or NR.
Issue 3-3: Whether to include ‘Received’, ‘arrives’ or ‘true arrival’ in the definition.
We prefer to use “arrives” which is more clear. “Received” is still from UE perspective, and there could still be a difference between when a path arrives and when a path is received, and the latter may still be interpreted as “detected”.

	Intel
	Issue 3-2: Whether to use ‘detected’, ‘detectable’ or not mention either.
Option 3
Regarding multi-path errors, according to the current spec, the UE is supposed to detect the first path. There is no room for Te to accommodate the multi-path impact due to UE’s wrongly assuming a later received path as the first path. Plus it is serving cell where a relatively much higher cell quality can be expected, as this is the reason we didn’t have any side conditions defined.

	OPPO
	Issue 3-1: Whether to include ‘antenna’ in the definition or not:
Prefer to include ‘antenna’.
Issue 3-3: Whether to include ‘Received’, ‘arrives’ or ‘true arrival’ in the definition:
Either received or arrives is ok.

	Ericsson
	Issue 3-1: We support option 1. It is very clear that RAN4 requirements are defined at the antenna. UE timing is based on SSB. Please see below definitions from 38.133:
3.2	Symbols
For the purposes of the present document, the following symbols apply:
Ês	Received energy per RE (power normalized to the subcarrier spacing) during the useful part of the symbol, i.e. excluding the cyclic prefix, at the UE antenna connector
….. 
SSB_RP	Received (linear) average power of the resource elements that carry NR synchronisation burst, measured at the UE antenna connector

Issue 3-2: We are fine either with option 2 or option 3. To Vivo: your description shows you are confused between reference point definition and timing in fading. These are 2 different things. Reference point is only for defining the requirements and has nothing to do whether UE can meet requirements in certain fading environment or not. Te requirements are general and are tested only in AWGN. The UE is not expected to pass general requirements in fading unless they are derived in fading. For example cell search requirements are derived and tested in fading. But UE is not expected to pass them at higher speed. That’s why for HST there are HST specific requirements. No one knows when the UE L1 detects the first path because this is inside the UE. So reference defined as the first detected path means the reference point will remain undefined and requirements cannot be derived. What can be estimated by the test system is the time when the first path arrives at the UE. If UE cannot meet requirements in certain type of fading then it does not mean we should start changing the definition of reference point. We therefore do not agree with the conclusion of the Vivo analysis.
Issue 3-3: Option 2. We agree with moderator to remove the ‘true arrival’. 

	Qualcomm
	Issue 3-1: Whether to include ‘antenna’ in the definition or not:
As we expressed in the last meeting, our view is that at least the reference point should be clarified in the existing UL timing error requirement. Ideally, the reference point should be consistent with the way the requirement is verified, either on a conducted test set-up or OTA test set-up. For FR1, testing is generally done in conducted set-up and the reference point would be the UE antenna connector. For FR2, the reference point would be the UE antenna. 
Issue 3-2: Whether to use ‘detected’, ‘detectable’ or not mention either:
The term ‘detected’ is problematic because it contradicts the notion that Te includes the DL timing error contribution. On the other hand, adding the term ‘detectable’ would not provide enough clarity and would likely raise more questions. Unless companies agree to add more (substantial) clarifications to the requirement, our preference would be not to include either term.
Issue 3-3: Whether to include ‘Received’, ‘arrives’ or ‘true arrival’ in the definition:
Prefer ‘arrives.’ Second preference would be ‘received.’

	Nokia
	Issue 3-1: 
We are okay with including the word ‘antenna’.
Issue 3-2 :
Option 3.
Firstly, if we just keep the original wording in 38.133 7.1.2 then it implies that Te does not include the DL timing error and the problem is not solved. 
Secondly, directly switching “detected” to “detectable” from the original wordings will introduce ambiguity that whether the path is detectable is based on UE capability.
If we use neither “detected” nor “detectable” from the original wordings, based on the current test case assumption (AWGN channel), it will solve the DL timing issue, the UE capability ambiguity issue, and it will not sustain the NLOS first path detection issue.
Issue 3-3:
Option 2.
We prefer to use “arrives” because we think “received” is somehow similar to “detected”, which refers to the timing after the signal is detected by UE, and we think  “arrives” refers to the timing that the signal arrives at the UE antenna before detection.   

We observe that if the wording “arrives at the UE antenna” can be agreed, combining it with option 1 from issue 3-2 then it has  “The downlink timing is defined as the time when the first detected path of the corresponding downlink frame from the reference cell arrives at the UE antenna”. We think these wordings will also clarify that the DL timing error is included in Te. 
  

	Apple
	Issue 3-1: Whether to include ‘antenna’ in the definition or not
Option 1.

Issue 3-2: Whether to use ‘detected’, ‘detectable’ or not mention either.
Prefer option 1, since this term has been used since LTE for many years. The concern from other companies on ‘detected’ is that DL timing estimation error seems not included, which can be resolved by adding some clarification.
‘detectable’ is not preferred unless we can define clear criteria for what kind of path shall be considered as detectable at UE. Otherwise, we may still end up with ambiguous definition of Te. However, we believe it would be very challenging to define such criteria in RAN4 spec since this is highly related to UE implementation.
Option 3 is not supported either, since the ambiguity would still be there.

Issue 3-3: Whether to include ‘Received’, ‘arrives’ or ‘true arrival’ in the definition.
Prefer ‘arrives’.

	Vivo2
	To Ericsson,
These are 2 different things. Reference point is only for defining the requirements and has nothing to do whether UE can meet requirements in certain fading environment or not. Te requirements are general and are tested only in AWGN. The UE is not expected to pass general requirements in fading unless they are derived in fading.
Vivo: Our understanding about above text is that the Te requirements are general, i.e., applicable to both AWGN channel and fading channel, BUT UE is not required to met the requirements under fading channel. Is this the correct understanding?
If so, we don’t understand why requirements are defined in a way that it is not supposed to be met. If the requirements are only valid for AWGN channel, then there should be no ‘first path’ in the requirements as there is no other path in the static channel and the only path is always detectable and detected by UE. 
As ‘first (detected) path’, which imply there are other additional paths, is used in the requirements, it means the requirements are applicable to fading channel either and UE is supposed to meet the requirements under fading channel.

For example cell search requirements are derived and tested in fading. But UE is not expected to pass them at higher speed. That’s why for HST there are HST specific requirements.
Vivo: There are separate requirements for normal speed and high speed respectively.  We don’t see there is similarity between the two requirements. 

No one knows when the UE L1 detects the first path because this is inside the UE. So reference defined as the first detected path means the reference point will remain undefined and requirements cannot be derived. 
Vivo: There are multiple things. 
Firstly, the requirements are derived based on UE first detected path if we look back the history of Te requirements discussion. 
Secondly, the UE can only adjust uplink timing based on UE detected path. ‘First path’ is invisible to UE. How is UE supposed to meet the requirements based on unknown reference timing if the error between ‘first path’ and ‘first detection path’ is not included in the Te requirements?
Thirdly, the reference point is defined for UE to adjust UL timing. It has to be known for the UE. If Ericsson is talking about the reference point for test, that’s different issue as below.

What can be estimated by the test system is the time when the first path arrives at the UE. If UE cannot meet requirements in certain type of fading then it does not mean we should start changing the definition of reference point. 
Vivo: As you said, the Te requirements are tested under AWGN channel only. The ‘first path’, ‘first detectable path’ and ‘first detected path’ are exactly the same thing, though ‘first’ may be meaningless in this case. The reference point is crystal clear. Tests have already been used for certification in industry. There has no issue been identified.
Therefore, we disagree with Ericsson’s interpretation of the Te requirements.


The intension of changing the Te requirements is to include downlink frame detection error in the Te requirements to align RAN4’s previous ‘common understanding’ that it is included in the Te requirements.
We would like ask clarification questions for downlink frame detection error.
What is the definition of downlink frame detection error? 
Is there any downlink frame detection error for AWGN channel, where the only path is always detectable and detected by the UE?
What is the downlink frame detection error for fading channel? Is it the multi path detection error at UE antenna or additional error due to RF calibration error and baseband processing are also included?
Whether multi path detection error under fading channel is included in the existing Te requirements?
Is UE supposed to meet Te requirements under fading channel though it is not verified by test?

Finally, we fully agree with Apple that the term ‘first detected path’ has been used for many years since LTE or even UMTS.
Suddenly it seems not correct at all. We are really confused. Do the Te requirements in LTE spec and UMTS spec need to be changed as well?



 
Sub topic 3-2 Side conditions related to the UE timing error requirements
	Company
	Comments

	XXXvivo
	Issue 3-4: UE timing error requirements side conditions
Company comment The side condition of Es/Iot are set in the test cases. It is already in the existing test cases. It is not necessary to specify side conditions in the core requirements.

Issue 3-5: Capture the UE timing error requirements side conditions in 38.133
Company comment
The issue is not clear to us. What side conditions are we discussing? If it means Es/Iot, then it is already captured in TS 38.133 Annex.

	MediaTek
	Issue 3-4: UE timing error requirements side conditions
We prefer to use option 1, which agrees with the test setup requirements.
We are not sure where does option 2 value come from?
Issue 3-5: Capture the UE timing error requirements side conditions in 38.133
As discussed in our comment for Issue 3-2, a side-condition is necessary to clarify the core requirements and hence we support:
Option 2: RAN4 should capture the UE timing error requirements side conditions in 38.133

	CMCC
	Issue 3-5: Capture the UE timing error requirements side conditions in 38.133
Option 1.

	Huawei
	Issue 3-4: UE timing error requirements side conditions
We prefer to not define the side condition for Te requirements. 
As we commented for Issue 3-2, it may be difficult to specify the side condition, because besides the Es/Iot, the DL timing detection error also depends on the propagation model, e.g. the delay spread of the channel. It would be a lengthy discussion if RAN4 is to define exact side condition for detectable path. We also do not see clear necessity since we have not seen conformance issues from LTE or NR.
Besides, we agree with vivo comment that the side condition is defined in the test cases, and we think it is sufficient. 
Issue 3-5: Capture the UE timing error requirements side conditions in 38.133
Option 1. Same comment as for Issue 3-4.

	Intel
	Issue 3-5: Capture the UE timing error requirements side conditions in 38.133
Option 1. It is serving cell where a relatively much higher cell quality can be expected, as this is the reason we don’t have any side conditions defined as part of the requirements.

	OPPO
	Issue 3-4: UE timing error requirements side conditions
OK to only define the side conditions for performance part. And it is essential for test cases. Open to further discuss the value of lower bound for Ês/Iot 

	Ericsson
	Issue 3-4: Option 2. Timing is derived from serving cell which is typically assume to operate down to -3 dB. This assumption has been used in deriving other serving cell related requirements e.g. Scell activation etc.
Issue 3-5: Option 1. It is late to introduce side conditions in Rel-15. But if they are specified then Ês/Iot SSB ≥ - 3dB. 
To Vivo: there are no side conditions in terms of Ês/Iot SSB for UE Te requirements in annex A. There are other general requirements like HO which do not specify side conditions in terms of Ês/Iot SSB, 

	Qualcomm
	Issue 3-4: UE timing error requirements side conditions
Issue 3-5: Capture the UE timing error requirements side conditions in 38.133

Regarding these two issues, our view is that the best reference available presently is the test case that was defined to verify the requirement.
We agree with Huawei’s observation that a side condition would not be sufficient if propagation conditions are not specified.

	Nokia
	Issue 3-4: UE timing error requirements side conditions
If adding side condition is agreed, we then prefer to further study the exact value. 
Issue 3-5: Capture the UE timing error requirements side conditions in 38.133
We think issue 3-5 depends on the outcome of issue 3-2. We prefer to discuss it later.

	Apple
	Issue 3-4: UE timing error requirements side conditions
Issue 3-5: Capture the UE timing error requirements side conditions in 38.133
We prefer not to capture the UE timing error requirements side conditions in 38.133, i.e. option 1 under issue 3-5. On one hand, we don’t have such side condition in LTE and no problem identified. On the other hand, performance not only depends on Es/IoT, but also channel model. It would become quite complicated to capture everything in core requirements condition.


 
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

	R4-2114252, Huawei, HiSilicon
	CR Title: CR on measurement requirements, Scell activation and definition of reference point for UL timing 38133

	
	Company A

	
	

	R4-2114447,
Ericsson, Nokia, Intel
	Title: Correction to reference point defintionefinition for UE timing in TS 38.133


	
	Company A

	
	

	R4-2114317, Huawei, HiSilicon
	TP Title: draft reply LS on UE transmit timing error

	
	Company A

	
	

	R4-2114450, Ericsson, Intel
	TP Title: Draft of LS Response to RAN1

	
	Company A

	
	



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 3-1, Issue 3-1: Whether to include ‘antenna’ in the definition or not
	10 companies contributed to the discussion with the following preferences:
· Option 1: 10 (including also Qualcomm)
· Option 2: 0
Agreements:
Agree on Option 1: Use ‘antenna’ in definition as proposed in the tentative TP
Candidate options:
None
Recommendations for 2nd round:
There is no need to continue the discussion in the 2nd round. Issue is closed.



	
	Status summary 

	Sub topic 3-1, Issue 3-2: Whether to use ‘detected’, ‘detectable’ or not mention either
	10 companies contributed to the discussion with the following preferences:
· Option 1: 3 (vivo, Apple, (MTK with side conditions))
· Option 2: 2 (Ericsson, (MTK with side conditions))
· Option 3: 8 (rest of the companies including Ericsson, (MTK with side conditions))
additionally, it was proposed that in addition to ‘detected’, ‘detectable’ or ‘not to mention’ to define side conditions:
· with either ‘detected’ or ‘detectable’ or ‘not to mention’ side-condition is included.
Some companies raise concern with option 1, others with option 2 and again some with option 3. 
Tentative agreements:
Based on the discussion moderator would like to suggest that RAN4 down select among the three options and discontinue discussion related to Option 2 (use of ‘detectable’ in the text)
Candidate options:
· Option 1: Use ‘detected’ in definition text
· Option 3: Do not mention neither ‘detected’ nor ‘detectable’ in the definition text
Recommendations for 2nd round:
Continue the discussion in the 2nd round based on the candidate options



	
	Status summary 

	Sub topic 3-1, Issue 3-3: Whether to include ‘Received’, ‘arrives’ or ‘true arrival’ in the definition
	x companies gave their view on this topic in the 1st round. The distribution among the options is as follows:
· Option 1: 5 (vivo, ZTE, CMCC2, OPPO, QC2)
· Option 2: 7 (other companies including CMCC1, OPPO, QC1)
Some companies indicated that both options may be acceptable and with preference for one over the (captured as ‘company’1/2). Based on the preferences there are 2 companies who prefer using ‘received’ while other prefer or have slight preference for ‘arrived’ over ‘received.
No one objected the recommended WF suggesting removing the ‘true arrival’ option from the discussion.
Agreements:
RAN4 will not discuss ‘true arrival’ further.
Candidate options:
· Option 1: Use ‘received’ in definition
· Option 2: Use ‘arrives’ in definition
Recommendations for 2nd round:
Continue the discussion in the 2nd based on the 2 candidate options.




	
	Status summary 

	Sub topic 3-2, Issue 3-4: UE timing error requirements side conditions
	7 companies expressed their opinion regarding this issue:
Option 1: 1 (MTK)
Option 2: 1 (Ericsson)
Option 3 (not define): 5 (vivo, Huawei, OPPO, QC, (Nokia?), Apple?)
More discussion may be needed but moderator would like to hear if MediaTek and Ericsson could agree to current approach with side conditions only being defined in the test case?
Tentative agreements:
None
Candidate options:
· Option 1: Ês/Iot > 3dB
· Option 2: SINR ≥ -3 dB
· Option 3: Do not change current and rely on the test case side conditions
Recommendations for 2nd round:
Continue the discussion in the 2nd based on the 3 updated candidate options.



	
	Status summary 

	Sub topic 3-2, Issue 3-5: Capture the UE timing error requirements side conditions in 38.133
	Companies expressed their view. The question was somehow unclear (apologies for that), however moderator has tried to collect the view ‘on best effort’. Note: no recommendation has been made based on the replies. Instead the discussion continues in 2nd round based on new options.
· Option 1 (RAN4 should not capture in Core requirements): 8 (vivo, CMCC, Huawei, Intel, (OPPO?), Ericsson, QC, Apple)
· Option 2 (RAN4 should not capture in Core requirements): 1 (MTK)
Question was somehow unclear. Option 1 was supposed to mean captured as core requirement (7.1) and option 2 was supposed to mean not capturing anything in section 7.1 but stay with the current approach where the conditions are only in the test case.
Tentative agreements:
None proposed due to unclear options.
Candidate options:
· Option 1: RAN4 does not capture any UE timing error requirements side conditions in the core requirements (section 7.1).
· Option 2: RAN4 capture UE timing error requirements side conditions in the core requirements (section 7.1).
Recommendations for 2nd round:
Continue the discussion in the 2nd round based on the candidate options.




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)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.

	
	Status summary of 1st round discussion

	Sub topic 3-1, Issue 3-2: Whether to use ‘detected’, ‘detectable’ or not mention either
	10 companies contributed to the discussion with the following preferences:
· Option 1: 3 (vivo, Apple, (MTK with side conditions))
· Option 2: 2 (Ericsson, (MTK with side conditions))
· Option 3: 8 (rest of the companies including Ericsson, (MTK with side conditions))
additionally, it was proposed that in addition to ‘detected’, ‘detectable’ or ‘not to mention’ to define side conditions:
· with either ‘detected’ or ‘detectable’ or ‘not to mention’ side-condition is included.
Some companies raise concern with option 1, others with option 2 and again some with option 3. 
Tentative agreements:
Based on the discussion moderator would like to suggest that RAN4 down select among the three options and discontinue discussion related to Option 2 (use of ‘detectable’ in the text)
Candidate options:
· Option 1: Use ‘detected’ in definition text
· Option 3: Do not mention neither ‘detected’ nor ‘detectable’ in the definition text
Recommendations for 2nd round:
Continue the discussion in the 2nd round based on the 2 candidate options. Companies should raise concern if they have concern with the tentative agreement.



	Company
	Comments (Sub topic 3-1, Issue 3-2: Whether to use ‘detected’, ‘detectable’ or not mention either)

	XXX
CMCC
	Company Comment
Option 3.

	E///
	Option 3. 

	Intel
	Option 3.

	Qualcomm
	Option 3

	vivo
	Option 1.

	Apple
	In our view option 3 would cause even more ambiguity. Maybe option 1 is not a perfect solution. However, it has been used for many years since LTE. If we don’t have better solution, we prefer to keep existing wording.

	ZTE
	Option 3 is acceptable for us.

	OPPO
	Option 3

	MediaTek
	As highlighted during the GTW discussion the first path may or may not be detectable also the first detected path could be the Xth (1st, 5th, etc) path (i.e. the first detected path may not be the first path). Therefore, in our view, adding a side condition in the core requirement is the only way forward to solve this dilemma.

	Nokia
	First preference option 1, second preference option 3.

	Huawei
	Option 3




	
	Status summary of 1st round discussion

	Sub topic 3-1, Issue 3-3: Whether to include ‘Received’, ‘arrives’ or ‘true arrival’ in the definition
	x companies gave their view on this topic in the 1st round. The distribution among the options is as follows:
· Option 1: 5 (vivo, ZTE, CMCC2, OPPO, QC2)
· Option 2: 7 (other companies including CMCC1, OPPO, QC1)
Some companies indicated that both options may be acceptable and with preference for one over the (captured as ‘company’1/2). Based on the preferences there are 2 companies who prefer using ‘received’ while other prefer or have slight preference for ‘arrived’ over ‘received.
No one objected the recommended WF suggesting removing the ‘true arrival’ option from the discussion.
Agreements:
RAN4 will not discuss ‘true arrival’ further.
Candidate options for further discussion:
· Option 1: Use ‘received’ in definition
· Option 2: Use ‘arrives’ in definition
Recommendations for 2nd round:
Continue the discussion in the 2nd based on the 2 candidate options listed above.



	Company
	Comments (Sub topic 3-1, Issue 3-3: Whether to include ‘Received’, ‘arrives’ or ‘true arrival’ in the definition)

	XXXE///
	Company CommentOption 2

	Intel
	Option 2.

	Qualcomm
	Option 2

	vivo
	Option 1

	Apple
	Option 2.

	ZTE
	Our intention is to have a clear definition to ensure testability. If we use arrives, it should also be feasible to determine the time the signal arrives at the UE antenna (when testing) so Option 2 is also acceptable to us.

	OPPO
	Option 2

	Nokia
	Option 2

	Huawei
	Option 2, but no very strong view




	
	Status summary of 1st round discussion

	Sub topic 3-2, Issue 3-4: UE timing error requirements side conditions
	7 companies expressed their opinion regarding this issue:
Option 1: 1 (MTK)
Option 2: 1 (Ericsson)
Option 3 (not define): 5 (vivo, Huawei, OPPO, QC, (Nokia?), Apple?)
More discussion may be needed but moderator would like to hear if MediaTek and Ericsson could agree to current approach with side conditions only being defined in the test case?
Tentative agreements:
None
Candidate options:
· Option 1: Ês/Iot > 3dB
· Option 2: SINR ≥ -3 dB
· Option 3: Do not change current and rely on the test case side conditions
Recommendations for 2nd round:
Continue the discussion in the 2nd based on the 3 updated candidate options.



	Company
	Comments (Sub topic 3-2, Issue 3-4: UE timing error requirements side conditions)

	XXX
CMCC
	Company Comment
Option 3. 

	E///
	Option 3. With the understanding that option 3 means NO side conditions (Ês/Iot) will be defined in the core requirements.

	Intel
	Option 3. It is not to modify the requirement or to have new requirement. This discussion is only to clarify. No change is expected in either core or perf or test. It is too late for R15. If this is only for R17, we suggest it to be discussed in a separate topic.

	Qualcomm
	Option 3. Same comment as Ericsson.

	Vivo
	Option 3.

	Apple
	Option 3.

	OPPO
	Option 3

	MediaTek
	We support Option 1.
As highlighted during the GTW discussion the first path may or may not be detectable also the first detected path could be the Xth (1st, 5th, etc) path (i.e. the first detected path may not be the first path). Therefore, in our view, adding a side condition in the core requirement is the only way forward to solve this dilemma.

	Huawei
	Option 3




	
	Status summary of 1st round discussion

	Sub topic 3-2, Issue 3-5: Capture the UE timing error requirements side conditions in 38.133
	Companies expressed their view. The question was somehow unclear (apologies for that), however moderator has tried to collect the view ‘on best effort’. Note: no recommendation has been made based on the replies. Instead the discussion continues in 2nd round based on new options.
· Option 1 (RAN4 should not capture in Core requirements): 8 (vivo, CMCC, Huawei, Intel, (OPPO?), Ericsson, QC, Apple)
· Option 2 (RAN4 should not capture in Core requirements): 1 (MTK)
Question was somehow unclear. Option 1 was supposed to mean captured as core requirement (7.1) and option 2 was supposed to mean not capturing anything in section 7.1 but stay with the current approach where the conditions are only in the test case.
Tentative agreements:
None proposed due to unclear options.
Candidate options:
· Option 1: RAN4 does not capture any UE timing error requirements side conditions in the core requirements (section 7.1).
· Option 2: RAN4 capture UE timing error requirements side conditions in the core requirements (section 7.1).
Recommendations for 2nd round:
Continue the discussion in the 2nd round based on the clarified candidate options listed above.



	Company
	Comments (Sub topic 3-2, Issue 3-5: Capture the UE timing error requirements side conditions in 38.133)

	XXX
CMCC
	Company Comment
Option 1

	E///
	Option 1

	Intel
	Option 1. Same comments with the above issue.

	Qualcomm
	Option 1

	vivo
	Option 1

	Apple 
	Option 1.

	OPPO
	Option 1

	MediaTek
	We support Option 2.
As highlighted during the GTW discussion the first path may or may not be detectable also the first detected path could be the Xth (1st, 5th, etc) path (i.e. the first detected path may not be the first path). Therefore, in our view, adding a side condition in the core requirement is the only way forward to solve this dilemma.

	Huawei
	Option 1



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

	Sub-topic 3-1, Issue 3-2: Whether to use ‘detected’, ‘detectable’ or not mention either
	Tentative agreements:
Based on the discussion moderator would like to suggest that RAN4 down select among the three options and discontinue discussion related to Option 2 (use of ‘detectable’ in the text)
Candidate options:
· Option 1: Use ‘detected’ in definition text
· Option 3: Do not mention neither ‘detected’ nor ‘detectable’ in the definition text
Outcome:
[bookmark: _Hlk80862826]Option 1: 3 companies (vivo, Apple, Nokia,)
Option 3: 8 companies (CMCC, Ericsson, Intel, Qualcomm, ZTE, OPPO, Nokia, Huawei)
Agreements:
[bookmark: _Hlk80862759]No concern raised against the tentative agreement from 1st round. Hence, it is agreed.
RAN4 down select among the three options and discontinue discussion related to Option 2 (use of ‘detectable’ in the text)
Candidate options: NA
Final Recommendations:
No further discussion is needed.



	
	Status summary 

	Sub-topic 3-1, Issue 3-3: Whether to include ‘Received’, ‘arrives’ or ‘true arrival’ in the definition
	Candidate options for further discussion:
· Option 1: Use ‘received’ in definition
· Option 2: Use ‘arrives’ in definition
Outcome:
[bookmark: _Hlk80863131]Option 1: 1 company (vivo)
Option 2: 8 companies (Ericsson, Intel, Qualcomm, Apple, ZTE, OPPO, Nokia, Huawei)
Agreements:
One company support use of ‘received’ and companies support use of ‘arrives’.
[bookmark: _Hlk80863219]Tentative agreement:
Option 2: Use ‘arrives’ in definition
Candidate options: NA
Final Recommendations:
Discuss if tentative agreement can be acceptable as compromise for all companies.



	
	Status summary 

	Sub-topic 3-2, Issue 3-4: UE timing error requirements side conditions
	Candidate options:
· Option 1: Ês/Iot > 3dB
· Option 2: SINR ≥ -3 dB
· Option 3: Do not change current and rely on the test case side conditions
[bookmark: _Hlk80863471]Outcome:
Option 1: 1 company (MediaTek)
Option 2: 0 companies ()
Option 3: 8 companies (CMCC; Ericsson, Intel, Qualcomm, vivo, Apple, OPPO, Huawei)
Agreements:
1 company support option 1 and 8 companies support option 3. No companies support option 2.
[bookmark: _Hlk80863648]Tentative agreement:
Option 3: Do not change current and rely on the test case side conditions.
note: No side conditions (Ês/Iot) will be defined in the core requirements
Candidate options: NA
Final Recommendations:
Discuss if tentative agreement can be acceptable as compromise for all companies.



	
	Status summary 

	Sub-topic 3-2, Issue 3-5: Capture the UE timing error requirements side conditions in 38.133
	Candidate options:
· Option 1: RAN4 does not capture any UE timing error requirements side conditions in the core requirements (section 7.1).
· Option 2: RAN4 capture UE timing error requirements side conditions in the core requirements (section 7.1).
[bookmark: _Hlk80863753]Outcome:
Option 1: 8 companies (CMCC, Ericsson, Intel, Qualcomm, vivo, Apple, OPPO, Huawei)
Option 2: 1 company (MediaTek)
Agreements:
8 companies support option 1 and one company support option 2.
Tentative agreement:
Option 1: RAN4 does not capture any UE timing error requirements side conditions in the core requirements (section 7.1).
Candidate options: NA
Final Recommendations:
Discuss if tentative agreement can be acceptable as compromise for all companies.




Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on NR_IIOT_URLLC_enh_RRM 
	Nokia, Nokia Shanghai Bell
	

	LS on UE transmit timing error 
	ZZZ
	To: RAN_1

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2114252
	CR on measurement requirements, Scell activation and definition of reference point for UL timing 38133
	Huawei, HiSilicon
	Revised
	

	R4-2114447
	Correction to reference point defintion for UE timing in TS 38.133
	Ericsson, Nokia, Intel
	Revised
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	[bookmark: _Hlk80823486]Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2105375
	Correction to reference point defintion for UE timing in TS 38.133
	Ericsson, Nokia, Intel
	-
	topic is still under discussion

	R4-2115371
	WF on NR_IIOT_URLLC_enh_RRM
	Nokia, Nokia Shanghai Bell
	Agreeable
	Note: topic is still under discussion

	R4-2115372
	LS on UE transmit timing error
	Huawei
	-
	topic is still under discussion

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
Annex 
Contact information
	Company
	Name
	Email address

	MediaTek
	Waseem Ozan
	Waseem.ozan@mediatek.com

	ZTE
	Richie Leo
	Richie.leo@zte.com.cn

	Huawei
	Li Zhang
	zhangli164@huawei.com

	Apple
	Qiming Li
	Li_qiming@apple.com

	CMCC
	Shiyuan Wang
	wangshiyuan@chinamobile.com

	Qualcomm
	Carlos Cabrera-Mercader
	ccmercad@qti.qualcomm.com

	vivo
	Qian Yang
	qian9.yang@vivo.com

	OPPO
	Roy Hu
	hurongyi@oppo.com

	Nokia
	Qiping Zhu
	qiping.zhu@nokia.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
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