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Introduction
The document contains discussion related to the RRM core requirements for gNB positioning measurements:
The document contains the following main topics:
· Topic #1: General aspects (Agenda item: 9.20.1)
· Topic #2: LS on gNB/UE Rx/Tx timing error mitigation (Agenda item: 9.20.1)
· Topic #3: Work plan for RRM core requirements (Agenda item: 9.20.1)
Topic #1: General aspects
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2109103
	CATT
	Observation 1: RAN4 need some feasibility study on the method of mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays provided by RAN1, and provide some possible solutions on accuracy improving if the method is not feasible. 
Observation 2: Some methods related to measurement and MG for reducing positioning measurement latency can be discussed and defined in RAN4 (e.g. CSSF improving, gap enhancement etc.). Details can be FFS. 
Observation 3: UE behaviour (e.g. the receiving of PRS and transmission of SRS) to support positioning in RRC_INACTIVE state is in RAN2 scope.
Proposal 1: RAN4 should focus on the DL NR positioning first for the support of positioning in RRC_INACTIVE state. 
Proposal 2: RAN4 need to specify the measurement requirements and accuracy requirements for positioning in RRC_INACTIVE state after the behaviour is specified in RAN2. 
Proposal 3: RAN4 need to specify the performance requirements and conformance test for the supported signals in A-GNSS positioning for NR and E-UTRAN. 

	R4-2109224

	Intel Corporation

	Observation 1: RAN4 is not supposed to enhance any current accuracy requirements related to mitigation of UE Rx/Tx and/or gNB Rx/Tx timing delays.
Proposal 1: RAN4 considers specifying an enhanced set of accuracy requirements with much higher SINR side condition targeting latency reduction in positioning in general.
Proposal 2: RAN4 to specify new measurement gap patterns dedicated to positioning with shorter MGRP.
Observation 2: Potential FR2 enhancements in measurement period requirements can be considered in RAN4.
Proposal 3: Specify INACTIVE mode measurement delay and accuracy requirements and potential reporting requirements in RAN4, subjecting to RAN1 design.
Proposal 4: Add the newly supported A-GNSS systems in TS 38.171: BDS B2a, BDS B3I and NavIC.

	R4-2109945

	vivo
	Proposal 1: RAN4 should specify RRM requirements for UE DL measurements without measurement gap if corresponding procedures is enabled.
Proposal 2: RAN4 should specify RRM requirements for UE DL measurements with reduced UE measurement time if corresponding enhanced procedures are defined.
Proposal 3: RAN4 should specify RRM requirements for UE DL measurements with measurement gap with reduced UE measurement time if corresponding enhanced procedures are defined.
Proposal 4: RAN4 is to discuss feasibility of TEG.
Proposal 5: RAN4 is to specify RRM requirements for UE measurements in RRC-INACTIVE state.
Proposal 6: RAN4 is to specify RRM requirements for UL/gNB measurements in RRC-INACTIVE state if it is to be introduced in Rel-17.
Proposal 7: A-GNSS minimum performance requirements are specified for BeiDou B2a and BeiDou B3I navigation signals.
Proposal 8: A-GNSS minimum performance requirements are specified for NavIC.


	R4-2110016

	Nokia, Nokia Shanghai Bell
	Proposal 1 : RAN4 needs to study characteristics of timing delays if TEG appears static or semi-static or dynamic in TX/RX scenarios with considering various front-end parameters and conditions including source of time delay. 
Proposal 2 : RAN4 may first visit studies to find latency bottleneck during positioning measurements including measurement gap configuration. For the latency study, RAN4 needs to refer to latency analysis from RAN2.
Observation 1 : The on-demand PRS support can improves the positioning measurement latency, but RAN1/RAN2 discussions are not completed yet.
Observation 2 : It is early to discuss UE measurement behaviors in inactive mode, since RAN1/2 discussion are on going.     
Proposal 3 : RAN4 starts with analysis on PRS resource configuration, positioning measurement period and DRX behaviors in the UE RRC_INACTIVE state.
Proposal 4 : RAN4 starts discussions on performance requirements of the additional BDS and NavIC signals as extension of chapter 5,6 requirements in TS38.171 and TS36.171.   

	R4-2110231

	Ericsson
	1. Determine impact on positioning measurement accuracies after RAN1 progress on gNB/UE Rx/Tx timing delay aspects.
1. Possible reduction of measurement period through performing measurements without MG
Possible reduction of measurement period through definition of new MG pattern
Solution to UE positioning measurement period reduction is dependent on agreements in RAN1 and RAN2
Requirements should be defined to ensure reasonable compromise between UE power saving in RRC_INACTIVE and measurement periods
Wait for further progress on the enhancements done by RAN2 and RAN3
1. Positioning measurements without gaps will impact RRM requirements due to gap sharing between RRM requirements and positioning measurements
1. Larger MGL to accommodate reduction of measurement period may also impact serving cell procedures 


	R4-2110917

	Huawei, HiSilicon
	Proposal 1: RAN4 not to define new RRM requirements or update existing RRM requirements for timing error mitigation.
Proposal 2: RAN4 to consider the following enhancements for latency reduction 
· Measurement period based on multiple sets of {N,T} capabilities
· MG-less PRS measurement
Proposal 3: For DL positioning methods in RRC_INACTIVE, RAN4 to define UE requirements for PRS measurement in RRC_INACTIVE.
Proposal 4: For UL and DL+UL positioning methods in RRC_INACTIVE, RAN4 to wait for the conclusions from RAN1/2 before discussing RRM impacts.
Proposal 5: RAN4 to add related conditions and requirements for BDS B2a, BDS B3I and NavIC in 36.171 and 38.171.




Open issues summary
Sub-topic 1-1 Mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays
According to RP-210903
· Specify methods, measurements, signalling, and procedures for improving positioning accuracy of the Rel-16 NR positioning methods by mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays, including [RAN1, RAN2, RAN3, RAN4]
· DL, UL and DL+UL positioning methods
· UE-based and UE-assisted positioning solutions

Open issues and candidate options before e-meeting:
Issue 1-1-1: Definition of new or updated RRM requirements in relation to timing error mitigation
· Proposals
· Option 1: Do not define or update RRM requirements based on timing error mitigation (Intel, Huawei)
· Option 2: Feasibility study on mitigation techniques needed to be able to improve positioning accuracy (CATT)
· Option 3: RAN4 to study characteristics on timing delay (Nokia)
· Option 4: Determine impact on RAN4 requirements after further timing error mitigation progress from RAN1 (Ericsson)
· Recommended WF
· Discuss the options

Sub-topic 1-2 Latency reductions 
From RP-210903:
· Specify the enhancements of signalling, and procedures for improving positioning latency of the Rel-16 NR positioning methods, for DL and DL+UL positioning methods, including:
· [bookmark: _Hlk67643864]Latency reduction related to the request and response of location measurements or location estimate and positioning assistance data; [RAN2, RAN3, RAN1]
· Latency reduction related to the time needed to perform UE measurements; [RAN1, RAN4]
· Latency reduction related to the measurement gap; [RAN1, RAN4, RAN2]
Open issues and candidate options before e-meeting:
Issue 1-2-1: General issues with latency reduction  
· Proposals
· Option 1: RAN4 to find latency bottleneck for positioning measurements including MG configuration and RAN2 latency analysis (Nokia)
· Option 2: None 
· Recommended WF
· Discuss the topic

Issue 1-2-2: Latency enhancements in relation to UE measurement time  
· Proposals
· Option 1: RAN4 to consider specifying enhanced set of accuracy requirements with much higher SINR side condition to reduce general positioning latency (Intel)
· Option 2: Define {N,T} capabilities to indicate measurement/processing time (T) in relation to reference signal duration (T) (Huawei)
· Recommended WF
· Discuss the topic and the options
[bookmark: _Hlk72132310]Issue 1-2-3: Latency enhancements in relation to measurement gaps 
· Proposals
· Option 1: Specify new measurement gap patterns with shorter repetition period (Intel)
· Option 2: MG-less PRS measurement (Huawei)
· Option 3: RRM requirement definition for reduction of measurement period by defining new MG configurations or MG-less measurement is dependent on agreements in RAN1/RAN2 (Ericsson, vivo)
· Recommended WF
· Discuss the options

Sub-topic 1-3 Inactive state positioning measurements 
From RP-210903:
· Specify methods, measurements, signalling and procedures to support positioning for UEs in RRC_ INACTIVE state, for UE-based and UE-assisted positioning solutions, including [RAN2, RAN1, RAN3,RAN4]:
· DL NR positioning methods and RAT-independent positioning methods 
· Support of UE positioning measurements for UEs in RRC_INACTIVE state
· Reporting of positioning measurement or location estimate performed in RRC_INACTIVE when the UE is in RRC_INACTIVE state
Note: this work will be coordinated with the SDT WI. 
· As 2nd priority:
· UL and DL+UL NR positioning methods
· Support of gNB positioning measurements for UEs in RRC_INACTIVE state
Open issues and candidate options before e-meeting:
Issue 1-3-1: Specify RRM requirements for positioning measurements in RRC_INACTIVE state
· Proposals
· Option 1: Focus on DL measurements first and specify measurement and accuracy requirements after RAN2 specifies behaviour in RRC_INACTIVE (CATT)
· Option 2: Specify measurement delay and accuracy and potential reporting requirements in RAN4 based on outcome of other WGs (Intel, vivo)
· Option 3: Define UE requirements for PRS measurement for DL positioning methods with RRC_INACTIVE and wait for RAN1/RAN2 conclusions on UL/DL+UL positioning methods (Huawei)
· Option 4: RAN4 to analyse PRS resource configuration, positioning measurement period and DRX behaviour in UR RRC_INACTIVE state (Nokia)
· Recommended WF
· Discuss the issue and its options

Sub-topic 1-4 GNSS enhancements 
· Support the following enhancements of A-GNSS positioning  [RAN2, RAN3, RAN4]
· Specify support for BDS B2a signal
· Specify support for BDS B3I signal
· Specify support for NavIC to NR
Note: This objective is applicable to NR and E-UTRA.
Open issues and candidate options before e-meeting:
Issue 1-4-1: A-GNSS positioning enhancement
· Proposals
· Option 1: RAN4 to specify performance requirements and conformance test for supported signals in A-GNSS positioning for NR and E-UTRAN (CATT)
· Option 2: Add BDS B2a, BDS B3I and NavIC in TS 38.171 (Intel, vivo, Huawei)
· Option 3: Start discussion on performance requirements of additional BDS and NavIC signals to be added in TS 38.171 and TS 36.171 (Nokia)
· Option 4: Wait on further progress on enhancements by RAN2 and RAN3 (Ericsson)
· Recommended WF
· Discuss above options

Sub-topic 1-5 New RRM positioning measurement and procedural requirements and their impact on existing RAN4 requirements

· Discuss and specify new as well as the impact on the existing RAN4 requirements for positioning and other RRM measurements and corresponding procedures [RAN4]

Open issues and candidate options before e-meeting:
Issue 1-5-1: Gapless measurement
· Proposals
· Option 1: RAN4 to discuss impact of gapless measurements on RRM requirements due to gap sharing (Ericsson)
· Option 2: None
· Recommended WF
· TBA
Issue 1-5-2: Larger MGL
· Proposals
· Option 1: RAN4 to discuss impact of larger measurement gap length usage on serving cell procedures (Ericsson)
· Option 2: None
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Sub topic 1-1-1 Definition of new or updated RRM requirements in relation to timing error mitigation 
	Company
	Comments

	Ericsson
	In our view, timing error mitigation should not impact any positioning RRM requirements. However, RAN4 can further monitor progress in RAN1 and RAN2 until the next meeting before discussing any impact on requirements.

	CATT
	We think no RRM requirements update related to timing error mitigating is needed in RAN4 so far. However, some feasibility studies are needed for the mitigation techniques provided by RAN1. 

	vivo
	We agree with Ericsson. At current stage, there is no impact on RRM requirements of timing error mitigation mechanism agreed in RAN1. We should however follow further progress in other WGs to see if there would be impact on RRM requirements.
In the meanwhile, feasibility of TEG should be studied in RAN4.

	Qualcomm
	Support options 3 and 4. We agree that further progress of mitigation techniques in RAN1 would be needed to determine impact on RRM requirements. At the same time RAN4 can start studying some of the assumptions in the solutions being proposed in RAN1, e.g. different timing error sources and their behavior. 

	Nokia
	In fact, the questions include two sub-questions :
i. Updating Rel-16 RRM requirements
ii. Definition of new RRM requirements on TE report
We share the same view that TE mitigation does not impact on Rel-16 requirements on (i).
But the issue of (ii) is still an open question up to RAN1 discussion. Therefore, we support option-2 and option 3 on TE. It may be too early to conclude if introducing requirements or not. RAN1 identifies the time delay is one obstacle to achieve cm-level accuracy. Therefore at least feasibility should be studied in RAN4.

	Intel
	Agree with Nokia views.

	Huawei
	We support option 1 because we understand the intention of defining TEG is to allow UE and TRP to provide more information to the LMF about the measurements, e.g. similar as time stamp. This will help to improve the positioning accuracy, but it does not aim at improving the measurement accuracy. 
On the other hand, since this is first meeting, we are also fine with option 2, 3 and 4 to do further study in RAN4 and wait for more RAN1 inputs before deciding the RRM impacts. 
We also agree with Nokia that there should be no impact to Rel-16 requirements.

	OPPO
	Support option 1 and option 2. We don’t see much clear impacts on RRM requirements due to timing error mitigation at current stage, especially for core part. 


 
Sub topic 1-2-1 General issues with latency reduction 
	Company
	Comments

	Ericsson
	RAN4 requirements to reduce latency depends on RAN1 solution. So RAN4 should wait for RAN1 agreements before discussing requirements.

	CATT
	RAN4 can define requirements depending on RAN1 solutions on latency reduction and RAN4 can also find some methods related to measurement and MG to reduce latency. 

	vivo
	We also think RAN4 work on latency reduction should be triggered by other WGs. It may also be fine that RAN4 can start to work if certain issues in RAN4 expertise are identified.

	Qualcomm
	RAN4 should focus on factors that impact the measurement period requirements, including MG and CSSF, number of samples for accuracy, UE processing capability, etc.

	Nokia
	We propose first to identify latency bottleneck. RAN4 can study RAN1/2 latency reductions as well as RAN4 own issues. This proposal is aligned with studies in issue 1-2-2, 1-2-3 or further latency sources.

	Huawei
	RAN4 should focus on the latency reduction in UE measurement and MG. RAN1 is the leading WG for those two sub-objective, so RAN4 should wait for RAN1 progress.
On the other hand, we are open to discuss enhancements that are RAN4 specific, if identified.

	OPPO
	We can focus on RAN4-related issues such as MG and sharing mechanism firstly. Other methods should be triggered by RAN1/RAN2.


 
Sub topic 1-2-2: Latency enhancements in relation to UE measurement time
	Company
	Comments

	Ericsson
	We agree that side conditions (SINR) for requirements is RAN4 issue and RAN4 can further revisit them for enhancing requirements. However, RAN4 should identify list of side conditions and not just SINR which can lead to enhance requirements. 
The {N,T} capabilities to indicate measurement/processing time (T) should be within RAN1/2 scope not RAN4.

	CATT
	We think using much higher SINR condition is a method to improve accuracy, but how it can reduce latency?
The {N,T} capability has been defined and how to report this capability is UE implementation. We think we cannot request UE to indicate different capability based on different PRS configuration and this is not in RAN4 scope. 

	vivo
	For option 1, not sure how latency can be reduced by specifying accuracy requirements with high SINR. The latency reduction is more related to measurement period requirements.
For option 2, it is more of RAN1/2 issue.

	Qualcomm
	Agree that RRM requirements, including accuracy requirements, many need to be revisited to support latency reduction objectives. Also agree with Ericsson’s comment that there are additional factors besides SINR side-condition that should be considered, e.g. accuracy improvements from timing error mitigation.

	Nokia
	For option-1, we understand the study intention that measurement period can be reduced at high SNR channels. If predicting possible outcomes, RAN4 may reach to difference measurement time period requirement depending on SNR condition. It wouldn’t be easy to slice SNR levels mapping to accuracy and measurement period.
For option-2, this can be one RAN4 driven latency study. We expect different UE capability associated with measurement/processing time will appear in the market. RAN1 also considered PRS symbol design for various RX approaches. So, we agree that there can be some room to reduce latency from buffer/processing time in UE implementation.

	Intel
	Most of the comments above are feasible. Both options are possible. Let’s have further discussion.

	Huawei
	We suggest to keep both options. 
On option 1 we understand the intention is to shorten the measurement period in high SINR condition. We are open to discuss this.
On option 2, we agree that the UE capability should be discussed and defined by RAN1. If it is introduced, RAN4 needs to adapt the measurement period requirements.

	OPPO
	Option 1 is reasonable, and the details, such as the reduced samplings number, SINR threshold to reduce the samplings number needs further study.
For option 2, the PRS processing capability is defined by RAN1 and is out of RAN4 scope. 


 
Sub topic 1-2-3: Latency enhancements in relation to measurement gaps
	Company
	Comments

	Ericsson
	We support option 3. RAN4 should wait for RAN1/2 agreements whether PRS measurements can be done without gaps.
RAN4 can discuss new gap patterns from next meeting. However, they do not need to be of shorter MGRP. They may also have larger MGL. 

	CATT
	We think whether to introduce gapless measurement should be defined in RAN1/2. The need for new measurement gap can be FFS. 

	vivo
	We support option 3. Since it is to be discussed in RAN1/2 firstly, RAN4 would be better to wait until there is progress to trigger RAN4 work.

	Qualcomm
	Support option 3.

	Nokia
	In general, we support studies about MG related latency reduction. RAN1/2 already started related discussions. RAN1/2 agrees to feasibility studies of latency enhancements in relation to measurement gaps, RAN4 accordingly studies. We see there are a few frameworks from RAN1/2 of 
-	MG-less positioning measurement, 
-	Pre-configured MG-based measurement 
-	Multiple concurrent gap measurement 
Further details of each of the framework seem still FFS in RAN1/2 discussions. RAN4 needs to monitor RAN1/2 discussion status.

	Intel
	Understand option3 but we would rather like to think that defining MG pattern may be RAN4 decision.

	Huawei
	We can support option 3 which includes option 2 from our side.
On option 1, the smallest MGRP in existing MGPs is 20ms, do we still need an even shorter one?

	OPPO
	Support option 3. The benefits of introducing new gap pattern with short MGRP or long MGL are limited in the comparison with the cost of noticeable performance loss on data throughput, which is not desirable from our side. 


 
Sub topic 1-3-1: Specify RRM requirements for positioning measurements in RRC_INACTIVE state
	Company
	Comments

	Ericsson
	We agree with option 1 and option 2, which are fundamentally the same.

	CATT
	Support option 1. And we think option 1, option 2 and option 3 are aligned. The PRS configuration and UE behavior should be RAN1/2 scope. 

	vivo
	Option 1, option 2 and option 3 are quite similar. We think RAN4 work can start if there is some conclusions in RAN2/1.

	Qualcomm
	In our view, options 1, 2 and 3 are well aligned. The take-aways are to prioritize DL positioning methods and wait for outcome in other WGs (RAN1/RAN2).

	Nokia
	We support studying RRM requirements for positioning measurements in RRC_INACTIVE state. Option 1,2,3 are fine to start.

	Huawei 
	We can support option 1, 2 and 3. 
Option 4 seems to be in a more detailed level which can be discussed later.

	OPPO
	We can support option 1 and option 2. 


 
Sub topic 1-4-1: A-GNSS positioning enhancement
	Company
	Comments

	Ericsson
	We agree that performance requirements for additional BDS and NavIC signals need to be defined. However, RAN4 should wait for completion / progress of corresponding LPP signalling in RAN2.

	CATT
	We agree that the performance requirements should be defined in RAN4. Option 1, option 2 and option 3 are aligned. 

	vivo
	We agree performance requirements for additional BDS and NavIC need to be specified.

	Qualcomm
	Option 2. It is within scope of the WI. The timing of the work should be specified in the WP and subject to progress in other WGs.

	Nokia
	Option 1,2,3 are aligned. Performance requirements of the additional BDS and NavIC signals can be defined accordingly as signaling framework in RAN2/3.   

	Huawei 
	We can support option 1, 2 and 3. 



Sub topic 1-5-1: Gapless measurement
	Company
	Comments

	Ericsson
	If gapless PRS measurements are defined based on RAN1 agreement, then RAN4 needs to assess impact on RRM requirements. This issue can be addressed after latency enhancements related measurement procedures have agreed/progressed in RAN1/2 (related to issues 1-2-1-1.2.3).

	CATT
	Whether to introduce gapless measurement should be discussed first. 

	vivo
	It may be considered as part of work for gapless measurement if issue is identified.

	Qualcom
	See our response to issue 1-2-3.

	Nokia
	As answered from issue 1-2-3, there are a few framework discussions regarding latency reduction due to MG. Which framework is more feasible is up to RAN1/2 discussion. We are ok to include the discussions on MG-less positioning measurement, but it seems early stage to understand the feature.   

	Huawei
	We understand this is already discussed in Issue 1-2-3.



Sub topic 1-5-2: Larger MGL
	Company
	Comments

	Ericsson
	Related to issue 1-2-3. New MG patterns can be discussed in RAN4.

	CATT
	Whether to introduce new gap pattern should be discussed first. 

	vivo
	Not clear now why longer MGL is needed.

	Qualcomm
	Option 2. Unclear if it’s needed at this point.

	Nokia
	We need more information to understand the proposal. Larger MGL has pro and cons. More dynamic MG or MG-less are preferred.  

	Huawei
	The necessity to introduce larger MGL should be clarified first.

	OPPO
	Does option 1 try to discuss the MG with MGL larger than 20ms, which is the maximum MGL value defined in current spec? If so, we have concerns that it will cause long interruptions on data transmission.




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

	
	

	
	

	
	

	
	

	
	

	
	



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

	Sub-topic #1
	Issue 1-1-1: Definition of new or updated RRM requirements in relation to timing error mitigation
Tentative agreements:
Monitor progress of other RAN WGs to determine impact of timing error mitigation on existing RRM requirements or the need to define new RRM requirements. No impact on current RRM specification can be identified.
Candidate options:
Study feasibility of proposed timing error mitigation mechanisms by RAN1 in RAN4
· Option 1: Yes
· Option 2: TBA
Recommendations for 2nd round:
Discuss feasibility study on timing error enhancements.

	Sub-topic #2
	Issue 1-2-1: General issues with latency reduction  
Tentative agreements:
RAN4 requirements definition on latency reduction are reliant on RAN1 solutions, which RAN4 needs to discuss after RAN1 has made agreement.
Candidate options:
Analyze factors that impact measurement requirements from RAN4 perspective to identify possible enhancements regarding latency reduction
· Option 1: Yes
· Option 2: TBA
Recommendations for 2nd round: Discuss further

	Sub-topic #2
	Issue 1-2-2: Latency enhancements in relation to UE measurement time  
Tentative agreements: 
none
Candidate options:
Define {N,T} capabilities to indicate measurement/processing time (T) in relation to reference signal duration (T):
· Option 1: Yes
· Option 2: No, not in RAN4 scope
Recommendations for 2nd round: 
Discuss and identify (further) side conditions which can lead to enhanced requirements regarding UE measurement time

	Sub-topic #2
	Issue 1-2-3: Latency enhancements in relation to measurement gaps 
Tentative agreements:
Wait on outcome of RAN1/2 on gapless measurement. Introducing new measurement gap patterns is FFS and shall be addressed in the next meeting.
Candidate options: 
none
Recommendations for 2nd round: 
none

	Sub-topic #3
	Issue 1-3-1: Specify RRM requirements for positioning measurements in RRC_INACTIVE state
Tentative agreements:
Specify measurement delay and accuracy and potential reporting requirements in RAN4 based on outcome of other WGs
· Define UE requirements for PRS measurement for DL positioning methods with RRC_INACTIVE and wait for RAN1/RAN2 conclusions on UL/DL+UL positioning methods
Candidate options:
none
Recommendations for 2nd round: 
Discuss UE requirements for PRS measurement for DL positioning methods with RRC_INACTIVE

	Sub-topic #4
	Issue 1-4-1: A-GNSS positioning enhancement
Tentative agreements:
Performance requirements for additional BDS and NavIC signals need to be defined based on progress of RAN2 work.
Candidate options: 
none
Recommendations for 2nd round: 
none

	Sub-topic #5
	Issue 1-5-1: Gapless measurement
Tentative agreements:
Wait for RAN1/2 framework agreements on gapless measurements
Candidate options: 
none
Recommendations for 2nd round: 
merge with issue 1-2-3

	Sub-topic #5
	Issue 1-5-2: Larger MGL
Tentative agreements:
none
Candidate options: 
Introduction of new measurement gap patterns with larger MGL
· Yes
· No
Recommendations for 2nd round: 
Discuss and address if MGL > 20ms concerns if 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  

	
	



Discussion on 2nd round (if applicable)


Topic #2: LS on gNB/UE Rx/Tx timing error mitigation
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2109101

	CATT
	Proposal 1: The issues related to the definitions of the timing errors and the Rx/Tx/RxTx TEGs:
· The remaining Rx/Tx time delays after the calibration cannot be evaluated by the UE/TRP. So it is unrealistic for UE/TRP to provide the remaining Rx/Tx time delays;
· FFS: Whether UE/TRP can provide the differences of the remaining Rx/Tx time delays
· If the uncalibrated time delay is used, it can only be estimated by UE/TRP itself and has been compensated to the Rx/Tx reference point. The calibration error (remaining Rx/Tx time delay) is included in the reported measurement and may be also in the uncalibrated time delay. 
· UE/TRP may group the (remaining/uncalibrated) Rx/Tx time delays based on the RF chains and antenna panel used for receiving the DL PRS or transmitting the UL SRS. In this case, the timing errors in the same Rx/Tx/RxTx TEGs will be within the same margin. However, UE/TRP may not be able to ensure the timing errors in different Rx/Tx/RxTx TEGs are not within the same margin. 
· The issue applies to all the definitions of the UE/TRP Rx/Tx/RxTx TEG. 
Proposal 2: Possible solution for enhancing the method of accuracy improving provided in LS: e.g. support a TRP providing the association information of DL PRS resources with Tx TEGs to the LMF if the TRP has multiple TEGs which are associated with different antenna panels or antenna arrays. And the solution can also be used for TRP Rx if needed but not applied for UE Rx/Tx. 

	R4-2109945

	vivo
	Proposal 4: RAN4 is to discuss feasibility of TEG.
Proposal 9: RAN4 to discuss and conclude whether UE Rx timing error can be grouped based on following factors, e.g., Antenna panel, RF chain design, frequency, baseband sampling rate (or PRS BW and SCS) etc.
Proposal 10: RAN4 to discuss and conclude whether UE Tx timing error can be grouped based on following factors, e.g., Antenna panel, RF chain design, frequency, baseband sampling rate (or PRS BW and SCS), SRS antenna switching etc.


	R4-2110016

	Nokia, Nokia Shanghai Bell
	Observation 3 : RAN1 has agreed to support TEG studies firstly for DL-TDOA measurement case. It is expected that RAN1 continues to discuss the time delay impacts for other time-based methods.
Observation 4 : A goal of TEG study is to achieve cm-level positioning accuracy by mitigating this timing error. It may be related with RF margin in accuracy requirements. 
Observation 5 : If TEG dynamically changes, measuring the absolute Tx/Rx timing errors in DL-TDOA may be difficult as they are residual errors after calibration.
Observation 6 : If TEG statically or semi-statically changes, then measuring the absolute Tx/Rx timing errors in DL-TDOA may be possible depending on TX / RX scenarios.
Observation 7 : RAN1 question in LS seems to have broad scopes, and TEG measurement feasibility is one of RAN4 study topics in Rel-17 NR positioning phase. As for now, it may be too early to clearly answer to RAN1 question. 
Proposal 5 : Propose possible replies from RAN4 as
· RAN4 studies if TEG appears static or semi-static or dynamic in TX/RX scenarios with considering various front-end parameters and conditions in Rel-17 phase. 
· If TEG statically or semi-statically changes and measurable, feasibility study on the absolute Tx/Rx timing error estimation in DL-TDOA can be possible.

	R4-2110233

	Ericsson
	1. TRPs have distinct non-moving location and known beam direction i.e. sector orientation
1. The timing error differences between multiple T/RX chains within one TRP are known timing errors due to phase calibration and are accounted for by adjusted TRX timing
1. Residual timing error differences between multiple T/RX chains within one TRP after phase calibration are small and therefore it is not necessary to distinguish via TEG reporting
1. A TRP will only feature one TEG, therefore reporting of TEG is unnecessary.
1. Multiple gNB Rx and Tx TEG is not supported. Send reply LS to RAN1 on the issue.

	R4-2110917

	Huawei, HiSilicon
	Proposal 6: RAN4 does not need to send reply LS for R1-2104111.



Open issues summary
According to R1-2104111:
Agreement:
· Support the following for mitigating TRP Tx timing errors and/or UE Rx timing errors for DL TDOA
· Support a UE to provide the association information of RSTD measurements with UE Rx TEG(s) to the LMF when the UE reports the RSTD measurements to the LMF if the UE has multiple TEGs
· [bookmark: _Hlk69244085]Support a TRP providing the association information of DL PRS resources with Tx TEGs to the LMF if the TRP has multiple TEGs
· Support the LMF to provide the association information of DL PRS resources with Tx TEGs to a UE for UE-based positioning if the TRP has multiple TEGs 
· FFS: the details of the signalling, procedures, and UE capability
· Send an LS to RAN4 to check if there is any issue to support the above enhancements
Sub-topic 2-1 LS discussion
Open issues and candidate options before e-meeting:
Issue 2-1-1: Send reply LS to RAN1
· Proposals
· Option 1: Not needed (Huawei)
· Option 2: Yes (Ericsson, Nokia, CATT)
· Recommended WF
· Discuss TEG feature feasibility to reach conclusion if reply LS is needed and what to include

Sub-topic 2-2 Discussion on TEG and feasibility
Open issues and candidate options before e-meeting:
Issue 2-2-1: Calibration error/residual timing error after calibration
· Proposals
· Option 1: The remaining Rx/Tx time delays after the calibration are unknown to the UE/TRP and therefore cannot be provided (CATT)
· Option 2: TBA
· Recommended WF
· Discuss topic
Issue 2-2-2: TEG grouping
· Proposals
· Option 1: (CATT)
· UE/TRP may group the timing error (with or without calibration) based on RF chains and antenna panel, such that timing errors in the same group are within certain margin
· UE/TRP may not be able to ensure that timing errors are within the same margin 
· Option 2: Discuss and conclude whether UE Rx and UE Tx timing error can be grouped based on antenna panel, RF chain, frequency, baseband sampling rate, SRS antenna switching, etc. (vivo)
· Recommended WF
· Discuss topic and options
Issue 2-2-3: Time variant behaviour of TEG
· Proposals
· Option 1: (Nokia)
· RAN4 to study if TEG appears static, semi-static or dynamic in TX/RX scenarios considering various front-end parameters and conditions
· Feasibility study on absolute Tx/Rx timing error estimation in DL-TDOA if TEG changes measurably statically or semi-statically.
· Option 2: TBA
· Recommended WF
· Discuss
Issue 2-2-4: Applicability of TEG with gNB/TRP
· Proposals
· Option 1: Support TRP to provide association information of DL PRS resources with Tx and Rx TEG to LMF if TRP has multiple TEG (i.e. different antenna panels or arrays) (CATT)
· Option 2: TRP comprising multiple TEG is unlikely, therefore multiple Rx and Tx TEG is not supported (Ericsson)
· Recommended WF
· Discuss topic and its options
Issue 2-2-5: Applicability of TEG with UE
· Proposals
· Option 1: Not applicable (CATT)
· Recommended WF
· Discuss

Companies views’ collection for 1st round 
Open issues 
Sub topic 2-1-1: Send reply LS to RAN1
	Company
	Comments

	Ericsson
	Option 2, based on our view and some others companies’ views.

	CATT
	Support option 2. We think before supporting to report associated information of TEGs, the feasibility on the reported information should be discussed first. And we understand there are some issues on the TEG definition which should be provided to RAN1. 

	vivo
	Agree with recommended WF.

	Qualcomm
	Support the recommended WF. There were no direct questions to RAN4 in the LS so an immediate response is not necessary. RAN4 may reply with comments and recommendations once it has studied and discussed the feasibility of timing error mitigation via TEGs.

	Nokia
	Support option2.

	Intel
	Slightly prefer option1. We don’t see at least currently there can be anything meaningful for RAN4 to reply to RAN1. Agree with the recommended WF.

	Huawei
	Option 1, at least for this meeting.
Agree with QC that there is direct question or action to RAN4, so it’s unclear to us what RAN4 should reply. Technically, we do not see any feasibility issue in the RAN1 agreements.
On the other hand, since this is first meeting, we are open to have further discussions in RAN4, and if we identify any issue or reach any conclusion that has RAN1 impact, we can send LS to inform RAN1. 

	OPPO
	Support the recommended WF.


 
Sub topic 2-2-1: Calibration error/residual timing error after calibration
	Company
	Comments

	Ericsson
	We agree with option 1 that in fact the measurement result comprises information about the timing after certain timing calibration has taken place. Therefore, the residual error after calibration can be classified as an unknown timing error per se, for which no distinction can be guaranteed. Only topological knowledge provided could classify the belonging to a certain TEG. See issue 2-2-2

	CATT
	Support option 1. UE/TRP has no idea on the remaining time delay after calibration. 

	vivo
	When defining accuracy requirements for RSTD and UE Rx-Tx time difference measurement, RF calibration margin is added. Therefore, at least the worst case of calibration error should be known to some extent.

	Qualcomm
	We are not aware of a way to completely eliminate calibration error. Agree with Option 1.

	Nokia
	We don’t know yet about option-1. The option proposed by CATT is one study point of RAN4. It needs to clarify if TEG can be measurable or statistically estimated or can be grouped per some RF settings etc.

	Huawei
	We agree with option 1 that the exact timing error is unknown, but we also share same view as vivo that the timing error cannot be unlimited. 
We do not quite understand the relevance of option 1 to the RAN1 agreements. The TEG framework does not require UE or TRP to be aware of exact timing error. 

	OPPO
	We agree with option 1 and share the same view with vivo that the residual timing error after calibration should be limited within a known range, which will serve as the RF margin when defining accuracy requirements. 


 
Sub topic 2-2-2: TEG grouping
	Company
	Comments

	Ericsson
	It is unsure if grouping of certain topological and/or signal configurations leads to distinctiveness for which TEG could be formed so we agree with option 2, that RAN4 should analyze how TEGs could be defined based on certain parameters.

	CATT
	Support option 1. We think generally the timing delay within the same RF chain or same antenna panel should be similar and can be grouped within a certain margin. But UE/TRP cannot ensure the margin difference between different groups. So we are also fine to further discuss how UE/TRP can group the timing delay based on certain parameters. 

	Vivo
	Since RAN1 agrees TEG approach is used to improve accuracy, feasibility should be studied in RAN4.
For option 2, we would like to revise a little bit to address difference for UE Rx timing error and UE Tx timing error. At least SRS antenna switching will have impact on UE Tx timing error only.
Option 2a
Discuss and conclude whether UE Rx timing error can be grouped based on antenna panel, RF chain, frequency, baseband sampling rate etc.
Discuss and conclude whether UE Tx timing error can be grouped based on antenna panel, RF chain, frequency, baseband sampling rate, SRS antenna switching, etc.


	Qualcomm
	We understand that RAN4 needs to define error margins associated with different TEGs. It would be beneficial to discuss scenarios were TEGs may be applied to determine achievable error margins.
Note that the error margins apply to measurements associated with one TEG. Our understanding is that there is no expectation of maintaining an error margin across two different TEGs.

	Nokia
	We support to study the issues addressed in option-2.

	Huawei
	The definition of TEG is given in the RAN1 LS, and we understand, as long as the relative timing error between the measurements or transmissions with the same TEG is within a margin, how UE/TRP associates different measurements or transmissions to different TEGs should be up to implementation. In this sense, we do not support option 2. 
Option 1 is fine but again we do not see how it is relevant to the RAN1 LS. 

	OPPO
	Support option 2 to firstly study the feasibility of TEG grouping. 



Sub topic 2-2-3: Time variant behaviour of TEG
	Company
	Comments

	Ericsson
	Agree with option 1, analysis is needed to ensure that if TEG reporting and further analysis based on TEG would take place, how time variant behavior would impact such reporting and following analysis by network instances.

	CATT
	We are fine to further study the timing delay estimation and time variant of TEGs. 

	vivo
	Study on this aspect may be needed. However, we are not expecting dynamic TEG grouping.

	Qualcomm
	We agree that time varying aspects of timing errors should be considered when studying the feasibility of TEGs.

	Nokia
	Support option 1. Time delay we aim to study is the residual timing error after RF calibration. Therefore, it may have dependency on RF noise or RF impairment sources. If it is unknown from dynamic sources, it would be hard to estimate it. 

	Huawei
	We would like to clarify whether option 1 means to study the time variance of timing error or TEG? If it is for the latter, could proponent explain what is meant by “TEG change”? It is noted that TEG is associated with a measurement or a transmission.

	OPPO
	Agree with option 1. 



Sub topic 2-2-4: Applicability of TEG with gNB/TRP
	Company
	Comments

	Ericsson
	Prefer option 2. As stated in our contribution, it is unlikely that a gNB will comprise otherwise undistinguishable antenna panels / TRX chains with large differences in residual timing error after calibration, since other features demand high phase accuracy, e.g. beamforming.

	CATT
	We think this is related to issue 2-2-2. We agree that TRP cannot group the residual timing delay after calibration. But as analyzed in our paper, through grouping the uncalibrated delay, TRP can have the information that the resources are transmitted in the same antenna panel and the more accurate location of antenna can be used to improve accuracy. Anyway we are fine to further study the grouping of timing errors. 

	Qualcomm
	Needs to be studied further.

	Nokia
	It is early to conclude between the two options.

	Huawei
	On option 1, we understand TRP only transmits PRS, so it can only provide Tx TEG association info to the LMF, but it cannot provide Rx TEG info.
On option 2, we understand if a TRP has multiple Tx or Rx antennas, then it is possible to have multiple TEGs. Option 2 is too restrictive for NW implementation. 



Sub topic 2-2-5: Applicability of TEG with UE
	Company
	Comments

	Ericsson
	Based on provided reasoning in R4-2109103, we can agree with option 1.

	CATT
	Support option 1. We think the difference between different antennas for UE is small and no need to distinguish different groups. 

	Vivo
	The issue is not clear to us. What is the relationship to Issue 2-2-2 for feasibility of TEG grouping?

	Ericsson
	After further internal discussion we like to revise our previous comment. We do not agree with option 1 at this moment and would like to address and discuss issue 2-2-2 first.

	Qualcomm
	This needs to be studied further.

	Nokia
	A baseline assumption of RAN1 is that it is applicable to both gNB and UE, accordingly RAN4 starts with the same assumption.

	Huawei
	Same as comment on option 2 for Issue 2-2-4, we cannot agree to option 1 because it is too restrictive for UE implementation.



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

	
	

	
	

	
	

	
	

	
	

	
	



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
	Sub topic 2-1-1: Send reply LS to RAN1
Tentative agreements: 
Discuss TEG feature feasibility to reach conclusion if reply LS is needed and what to include
Candidate options: 
none
Recommendations for 2nd round: 
Further discuss TEG feasibility

	Sub-topic#1
	Sub topic 2-2-1: Calibration error/residual timing error after calibration
Tentative agreements: none
Candidate options: none
Recommendations for 2nd round:  Further discuss

	Sub-topic#1
	Sub topic 2-2-2: TEG grouping
Tentative agreements:
Discuss and conclude whether UE Rx and UE Tx timing error can be grouped based on antenna panel, RF chain, frequency, baseband sampling rate, SRS antenna switching, etc.
Candidate options:
none
Recommendations for 2nd round: 
Discuss topic according to TEG definition by RAN1

	Sub-topic#1
	Sub topic 2-2-3: Time variant behaviour of TEG
Tentative agreements:
FFS: RAN4 to study if TEG appears static, semi-static or dynamic in TX/RX scenarios considering various front-end parameters and conditions
FFS: Feasibility study on absolute Tx/Rx timing error estimation in DL-TDOA if TEG changes measurably statically or semi-statically.
Candidate options:
none
Recommendations for 2nd round: 
Discuss formulation of proposed study topic, e.g. study time variance of timing error compared to time variance of TEG, according to TEG definition by RAN1

	Sub-topic#1
	Sub topic 2-2-4: Applicability of TEG with gNB/TRP
Tentative agreements: Needs further study
Candidate options: none
Recommendations for 2nd round: Discuss

	Sub-topic#1
	Sub topic 2-2-5: Applicability of TEG with UE
Tentative agreements: Needs further study
Candidate options: none
Recommendations for 2nd round: Discuss




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  

	
	



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”.

Topic #3: Work plan for RRM core requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2110232

	Ericsson
	Work plan for RRM core requirements

	
	
	

	
	
	

	
	
	

	
	
	



Open issues summary
Sub-topic 2-1 RRM core requirements work plan
Open issues and candidate options before e-meeting:
Issue 3-1-1: Work plan can be approved?
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· Discuss issues with work plan if any and agree on final work plan.


Companies views’ collection for 1st round 
Open issues 
Sub topic Issue 3-1-1: Work plan approval
	Company
	Comments

	Ericsson
	Option 1

	CATT
	Option 1. Fine with the work plan. 

	vivo
	In general, the framework of work plan is fine.
For the following bullet, we think it should be removed from work plan. It is up to progress and should be allowed even if it is not included in the work plan. 
· Send LS to RAN2 if need for any new signaling is identified. 

In addition, the completion date for performance requirements should be at least 6 months after the completion of core part.

	Qualcomm
	We’d like clarification on the timeline. The WP says “Finalization positioning measurement accuracy requirements” by RAN4#102 in Feb 2022. Our understanding is that the performance part extends through August 2022. Also, agreeing on simulation assumptions in RAN4#100 does not seem realistic nor necessary given our understanding of the WI timeline. We would not expect to finalize simulation assumptions in the second meeting of the WI. 

	Nokia
	We prefer to take the work plan for reference. It includes sending LS at a certain stage or specific items.

	Intel
	Option 1.

	Huawei
	We suggest to remove descriptions related to “measurement accuracy improvement for Rel-16 positioning measurements”, as we should change Rel-16 requirements for this Rel-17 WI. Even we are going to improve accuracy requirements in Rel-17 this should be Perf part.
If the core part completion is targeted at March 2022, then RAN4#102 should be for core part finalization. The current WP looks like the core part already completes at RAN4#101bis.


 
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

	
	

	
	

	
	

	
	

	
	

	
	



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
	Sub topic Issue 3-1-1: Work plan approval
Tentative agreements: 
Work plan will be revised, to incorporate companies’ comments.
Candidate options: none
Recommendations for 2nd round: Discuss and agree on revised workplan




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  

	
	



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”.

Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on …Rel-17 positioning enhancements
	YYYEricsson
	WF document to capture agreements from thread

	Reply LS on gNB/UE Rx/Tx timing error mitigationLS on …
	ZZZCATT
	To: RAN_X1; Cc: RAN_YIn regard to LS in R4-2107610. Only applicable if issue 2-1-1 is resolved and sending reply LS is agreed. 

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2110232

	Work plan for RRM core requirements
	Ericsson
	Revised
	Add revision to allow proposed changes by companies addressed in Topic #3

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



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 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-210xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-210xxxx
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	



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

