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Introduction
The documents in agenda items 6.8.2.1.4, 6.8.2.2, 6.8.2.3 and 6.8.2.4 contains the following main topics and sub-topics under each main topic:
· Topic #1: E-CID measurement requirements (AI 6.8.2.1.4)
· Sub-topic 1-1: SSB/CSI-RS RSRP/RSRQ measurement requirements
· Sub-topic 1-2: SSB/CSI-RS RSRP/RSRQ reporting criteria requirements
· Sub-topic 1-3: SSB/CSI-RS SINR measurements
· Topic #2:  Impact of Positioning on existing RRM requirements (AI 6.8.2.2)
· Sub-topic 2-1: Measurement gaps for positioning measurements
· Sub-topic 2-2: Impact of active BWP on positioning measurements
· Sub-topic 2-3: Concurrent RRM/PRS measurements during their processing times 
· Sub-topic 2-4: Additional SSB measurement for the SSB configured as QCL source of PRS resource 
· Topic #3: gNB measurement accuracy requirements (AI 6.8.2.3)
· Sub-topic 3-1: Selection of option for gNB measurement accuracy requirements
· Sub-topic 3-2: Optionality of gNB measurement accuracy requirements
· Sub-topic 3-3: Basic scenario/condition for gNB measurement accuracy requirements
· Topic #4: gNB measurement report mapping (AI 6.8.2.3-6.8.2.4)
· Sub-topic 4-1: Report mapping for SRS-RSRP measurement
· Sub-topic 4-2: Report mapping for gNB Rx-Tx time difference measurement
· Sub-topic 4-3: Report mapping for UL RTOA measurement


Topic #1: E-CID measurement requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003570
	Qualcomm Incorporated
	· Observation 1. In LTE E-CID measurement report, only RSRP, RSRQ, and Rx-Tx time difference are included. No notion of SINR measurement exists in the entire TS 36.355. 
· Observation 2. RAN1 has not identified, or agreed on, any use case for SINR measurements in any positioning technique. 
· Observation 3. Including SINR in E-CID measurements results in increased reporting payload.
· Proposal 1. RAN4 does not introduce SINR measurements in NR E-CID.

	R4-2004675
	Ericsson
	Cat B CR. Specify 1 reporting criteria for each E-CID measurement: SS-RSRP, SS-RSRQ, CSI-RS- RSRP and CSI-RS-RSRQ

	R4-2004676
	Ericsson
	LS to RAN2: SINR measurements included in the set of NR E-CID measurements. 

	R4-2004677
	Ericsson
	Cat B CR. Based on agreed CR in R4-2002288

	R4-2004366
	Huawei, HiSilicon
	Proposal 8: UE is not required to perform additional RRM measurement for ECID.



Open issues summary
Sub-topic 1-1
Issue 1-1: SSB/CSI-RS RSRP/RSRQ measurement requirements
· Proposals
· Existing SS-RSRP, SS-RSRQ, CSI-RS- RSRP and CSI-RS-RSRQ E-CID measurement requirements apply for E-CID positioning.
· Recommended WF
· Collect companies view on updated CR in R4-2004677 which was originally agreed in R4-2002288.
Sub-topic 1-2
Issue 1-2: SSB/CSI-RS RSRP/RSRQ reporting criteria requirements
· Proposals
· Specifying 1 reporting criteria for each E-CID measurement.
· Recommended WF
· Collect companies view on the CR in R4-2004675.
Sub-topic 1-3
Issue 1-3: SINR measurements for E-CID positioning
· Proposals
· Option 1: QC (R4-2003570)
· Do not specify SINR measurements for E-CID positioning.
· Option 2: E/// (R4-2004676)
· Specify SINR measurements for E-CID positioning.
· Recommended WF
· Need further discussion whether to introduce SINR measurements for E-CID positioning or not.

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

	Qualcomm
	Issue 1-1: CR is agreeable to us.
Issue 1-2: We would like to further check on the number of measurements that should be associated with each reporting in intra-frequency and inter-frequency. We understand that R15 numbers are re-used but we need to also pay attention to the case where the E-CID assistance data may not even contain 9 intra-frequency SSBs, for example. 
Issue 1-3: Support option 1. As we discussed in our paper, there is no defined use case for SINR in any positioning method. This is confirmed by RAN1 tables for measurement metrics. If RAN1 finds SINR measurement useful in E-CID or any other positioning method, they can agree to it and send RAN4 an LS. 

	CATT
	Issue 1-3: support option 1, I think the addition of measurement type in positioning method shall be triggered by RAN1, and we should focus on the requirements of determined issues.

	MTK
	Issue 1-3: support option 1

	Intel
	Issue 1-1:  this proposal can be agreed.
Issue 1-2:  this proposal can be agreed.
Issue 1-3:  we support Option 1 (no SINR measurements for E-CID positioning).



	Nokia
	Issue 1-1: The draft CR can be endorsed.
Issue 1-2: The draft CR can be endorsed. 
Issue 1-3: We support option 1. The benefit of adding SINR to the reported measurements has not been shown. The measurements for NR positioning in R16 were defined by RAN1. There was no agreement in RAN1 that was liaised to RAN4 on the need for R15 based SS-SINR and CSI-SINR for E-CID.


 
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2004677
	

	
	

	
	

	R4-2004675
	

	
	

	
	



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
	Tentative agreements: No agreement in RAN4 to specify SINR measurements for E-CID positioning. LS to RAN2 in R4-2004676 is not approved.  
Recommendations for 2nd round: 



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

	#1
	
	





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

	R4-2004677
	Agreeable

	R4-2004675
	Go to second round since one company needs to further check the CR.



Discussion on 2nd round (if applicable)
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2004675
	Huawei, HiSilicon: we suggest to remove the CSI-RS related rows, as RAN4 has not discussed the reporting criteria for CSI-RS RRM measurement. 

	
	

	
	



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

	R4-2005417
	Endorsed (revision of R4-2004675)



Topic #2: Impact of positioning on existing RRM requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003206
	Intel Corporation
	Observation 1: The new gap pattern(s) for PRS measurements is necessary especially for the dense PRS configurations in time domain. 
Proposal 1: The new measurement gap for PRS measurement can be FFS beyond Rel16.
Observation 2: There is little impacts on PRS measurement from the BWP switching when 
· BWP switching without central frequency change and
· Non-gap assisted PRS measurement
Observation 3: If the active BWP switching happened when PRS measuring with gap, UE need not to perform the gap-assisted measurement during the current PRS period.
Observation 4: For RAN4 requirements on PRS measurement delay, the additional time for BWP switching (e.g. 1 Tprs) shall be extended when BWP switching happened during UE performing PRS measurements on the neighbor cells. 
Observation 5: When PRS resource boundary is close to other RRM reference signal (e.g. SSB and CSI-RS) , up to UE processing capability the potential impacts on other RRM measurement is possible.      
Proposal 2: The problem and potential solutions of concurrent PRS processing and RRM measurements can be FFS beyond Rel16.
[bookmark: _Hlk37944859]Proposal 3: The existing SSB and CSI measurement requirements can be applied under the following condition:
· “DL PRS to be measured is not mapped to any symbol that contains SS/PBCH and the adjacent X symbols”

	R4-2003299
	CATT
	Proposal 1: Do not introduce new gap pattern(s) with MGL > 6 ms for PRS measurements in Rel-16.
Proposal 2: No need for separate MG patterns for positioning and RRM measurement in Rel-16.
Proposal 3: The requirements for PRS measurement and RRM measurement should be specified not considering impact of processing time overlapped each other.
Proposal 4：
· If the gap used cases is not changed, the measurement period requirement before switching is still applied.
· If the gap used cases changed, the measurement period will be expanded.

	R4-2003573
	Qualcomm 
	Observation 1. Some practical PRS configuration scenarios in both FR1 and FR2 can lead to PRS bursts that last much longer than 6ms.
Proposal 1. RAN4 to define new measurement gap lengths to enable PRS measurements with gaps. New MGL’s proposed are {10, 15, 20, 25, 30, 35, 40, 45, 50} ms. Measurement gap periodicity to be selected to keep the overhead due to MGL below X% (FFS: X).
Proposal 2. New MG patterns for positioning shall be defined per-UE and per-FR similar to R15 MG patterns. 
Proposal 3. RAN4 to define two independent MG pattern for RRM and positioning purposes as an optional UE capability.   
Observation 2. Per RAN1 specification in TS 38.214, for both FR1 and FR2,
· DL PRS is not mapped to any symbol of SSB for the serving cell and neighbor cell if time/frequency location of SSB is provided to UE.
· UE is not expected to process DL PRS in the same symbol where other DL signals/channels are transmitted when MG is not configured. 

Proposal 4. RAN4 to uphold the agreement in RAN1 regarding the scheduling restrictions in DL PRS symbols for FR1 and FR2.
Proposal 5a: For FR1 and when PRS is within serving cell BWP and also the SCS of the positioning frequency layer is same as that of serving cell BWP, UE shall be able to measure PRS without measurement gap. 
Proposal 5b: Otherwise, UE should be allowed to request measurement gaps for PRS measurement and is required to meet the PRS measurement requirements only when it is provided with measurement gaps for PRS measurement.
Observation 3. UE is not required to process DL PRS or send UL PRS during BWP switching delay. 
Proposal 6a. PRS-RSTD and PRS-RSRP measurement requirements are not applicable if BWP switching delay overlaps in time with any DL PRS resource in the assistance data, when MG is not configured. 
Proposal 6b. UE Rx-Tx time difference measurement requirements are not applicable if BWP switching delay overlaps in time with any DL PRS resource or UL SRS resource in the assistance data, when MG is not configured.
Proposal 7. If an occurrence of BWP switch during a positioning session necessitates MG for positioning measurements that is not already configured, the measurement requirements are not applicable.
Proposal 8. RAN4 to not define any concurrency limitation for performing SSB-based RRM measurement during PRS processing time or performing PRS measurement during SSB-based RRM processing time.
Proposal 9. Extension of positioning measurement period due to HO shall not exceed responseTime. UE behavior in such case is FFS. 

	R4-2003849
	vivo
	Observation1: 
· For some specific configurations for NR positioning, the time span of continuous PRS resources within a PRS resource set can exceed the maximum length of measurement gap configuration.  
Observation2: 
· Many values of NR PRS period exceed the range of gap repetition period.  
Observation3: 
· The additional gap pattern configurations in LTE may not be applicable for NR positioning.  
Proposal1: 
· RAN4 needs to define new gap patterns in NR to adapt to the PRS measurement for NR positioning.  
· Extending measurement gap length and repetition period should be considered.

	R4-2004366
	Huawei, HiSilicon
	Proposal 1: Introduce new MG pattern with larger MGL for PRS measurement.
Proposal 2: Do not introduce separate MG for PRS and RRM measurement in Rel-16, and consider at least the following options for RRM measurement.
· Option 1: If the SMTC and PRS occasion can be covered by the same MGL, UE can perform both PRS measurement and RRM measurement. 
· Option 2: UE is not required to perform MG based RRM measurement during the positioning session.
Proposal 3: The following 12 new MG patterns are defined
· MGL: {10,16,20,40}ms
· MGRP: {160,320,640}ms
Proposal 4: UE is not expected to perform RRM measurement during the processing time after a PRS occasion, or to perform PRS measurement during the processing time after the SMTC or CSI-RS occasion. Detailed UE measurement behavior is FFS.
Proposal 5: PRS measurement period requirements apply when UE active BWP changes, provided that MG is configured before UE performs PRS measurement with MG.
Proposal 6: If the need for MG changes with UE active BWP change, UE is expected to meet the requirement of the longer one between the PRS measurement period with and without MG.
Proposal 7: UE is not required to perform additional SSB measurement for the SSB configured as QCL source of PRS resources.

	R4-2004367
	Huawei, HiSilicon
	LS to RAN1 and RAN2:
· PRS measurement should not cause any scheduling restriction. Any PRS measurement that cannot be done without causing interruption to data should be done with MG.
· UE should be able to measure a PRS layer without MG if the following conditions are met, otherwise UE is assumed to measure the PRS layer with MG.
· The PRS layer is in FR1 and within UE active BWP, and
· The SCS of the PRS layer is same as SCS of UE active BWP, or UE supports mixed numerology between PRS and UE active BWP. 
· Besides the existing MG patterns, the following 12 new MG patterns are introduced for PRS measurement.
· MGL {10,16,20,40} ms with MGRP {160,320,640} ms
· The new MG patterns are applicable for per-FR gap for FR1, per-FR gap for FR2 and per-UE gap
· The exact signalling for MG request and MG configuration are up to RAN2 to decide

	R4-2004412
	Ericsson
	Observations and proposals for positioning measurements without gaps:
· Observation#1: Restricting gNB from perform any active BWP switching during the positioning measurement period imposes big limitation on the network scheduling and interference management. 
· Proposal #1: When the RSTD/PRS-RSRP measurement is done within the UE’s active BWP then the UE shall meet RSTD/PRS-RSRP measurement requirements provided that active BW switching during the RSTD/PRS-RSRP measurement period does not interrupt PRS used for the measurement and does not decrease the PRS BW below the PRS BW in the assistance data. 
· Proposal #2: If conditions in proposal # 1 are not met then the UE requests the gNB to configure the measurement gaps. In this case the UE restarts the RSTD/PRS-RSRP measurement and meet the requirements for RSTD/PRS-RSRP measurement with gaps.
· Proposal #3: The principles in proposals # 1 and #2 also apply for UE Rx-Tx time difference measurement. 
Observations and proposals for positioning measurements with gaps:
· Observation#2: The UE behaviour for handling the active BWP switching occuring just before the gaps or timer-based BWP switching during the gaps. 
· Observation#3: The use of measurement gap with MGL much larger than 6 ms and sparse occurs of PRS and SRS increases the risk of BWP switching triggering before the gap or timer-based BWP switching triggering during the gaps. 
· Proposal #4: If active BWP switching is expected to impact any measurement gap used for the positioning measurements then the UE shall prioritize the gap and complete the active BWP switching immediately after the gap.

	R4-2003512

	MediaTek
	Proposal 1: Defer the discussion of introducing new MGs to Rel-17

	R4-2004679

	Ericsson
	Proposal 1: For FR2/TDD, study the following candidate MGLs for new measurement gap patterns for positioning: 14 ms, 28 ms, and 54 ms.
Proposal 2: For FR1/FDD, study the following candidate MGLs for new measurement gap patterns for positioning: 8 ms, 16 ms, and 32 ms.
Proposal 3: For FR1/TDD, study the following candidate MGLs for new measurement gap patterns for positioning: 32 ms, 64 ms, and 128 ms derived for 15 kHz, and 22 ms, 44 ms, 86 ms derived for 30 kHz.
Proposal 4: Define at least one MGRP>160 ms.
Proposal 5: Consider the following candidate MGRPs for the new positioning measurement gaps: 80 ms, 160 ms, 320 ms, 640 ms, 1280 ms, 2560 ms, 5120 ms, and 10240 ms, for both FR1 and FR2.

	R4-2004080

	Nokia, Nokia Shanghai Bell
	Proposal 1:	Apply the RAN1 rule for scheduling restriction of PRS symbols with other DL signals and channels in FR2, also for FR1.  



Open issues summary
Sub-topic 2-1: Measurement gaps for positioning measurements
Issue 2-1-1: Need for new MG pattern in Rel-16
· Proposals
· Option 1: Intel, MTK, CATT
· Do not introduce new MG pattern for positioning measurements in Rel-16
· Option 2: HW, QC, Vivo, E///
· Introduce new MG pattern for positioning measurements in Rel-16
· Recommended WF:
· Further discuss the 2 options.
Issue 2-1-2: New MG patterns if introduced in Rel-16
· Proposals
· Option 1: QC
· MGL’s proposed are {10, 15, 20, 25, 30, 35, 40, 45, 50} ms. 
· Measurement gap periodicity to be selected to keep the overhead due to MGL below X% (FFS: X).
· New MG patterns for positioning shall be defined per-UE and per-FR similar to R15 MG patterns.
· Option 2: HW
· 12 new MG patterns with:
· MGL: {10,16,20,40}ms
· MGRP: {160,320,640}ms
· Option 3: E///
· MGL for TDD in FR2: 14 ms, 28 ms, and 54 ms.
· MGL for FDD in FR1: 8 ms, 16 ms, and 32 ms.
· MGL for TDD in FR1: 
· 32 ms, 64 ms, and 128 ms (for 15 kHz SCS)
· 22 ms, 44 ms, and 86 ms (for 30 kHz SCS)
· At least one MGRP>160 ms with candidate MGRPs: 80 ms, 160 ms, 320 ms, 640 ms, 1280 ms, 2560 ms, 5120 ms, and 10240 ms, for both FR1 and FR2.
· Recommended WF:
· Agree limited set of MG patterns if it is agreed to introduce new MG patterns in Rel-16.
[bookmark: _Hlk38890042]Issue 2-1-3: Common vs independent MG patterns for positioning and RRM measurements
· Proposals
· Option 1: QC
· RAN4 to define two independent MG pattern for RRM and positioning purposes as an optional UE capability.
· Option 2: HW，CATT
· One common gap pattern: Do not introduce separate MG for PRS and RRM measurements in Rel-16:
· Recommended WF:
· Agree at least common/same MG pattern is used for positioning and RRM measurements
· [bookmark: _Hlk37941648]Further discuss the need for independent MG patterns for positioning and RRM measurements
Issue 2-1-4: Rule for sharing common MG pattern for positioning and RRM measurements
· Proposals
· Option 1: HW
· If the SMTC and PRS occasion can be covered by the same MGL, UE can perform both PRS measurement and RRM measurement
· Option 2: HW
· UE is not required to perform MG based RRM measurement during the positioning session.
· Option 3: CATT
· the measurement period of positioning measurement and RRM measurement will be  expanded with scaling, when sharing the measurement gap
· Other options not precluded.
· Recommended WF:
· Further discuss possible options/rules for sharing the same/common MG pattern between positioning and RRM measurements.

Open issues summary
Sub-topic 2-2: Impact of active BWP on positioning measurements
Issue 2-2-1: UE behaviour if active BWP is switched during positioning measurement done within active BWP i.e. no gaps are configured: 
· Proposals
· Option 1: UE meets positioning requirements with relaxation
· Proposal 1: Intel
· For RAN4 requirements on PRS measurement delay, the additional time for BWP switching (e.g. 1 Tprs) shall be extended when BWP switching happened during UE performing PRS measurements on the neighbor cells.
· Proposal 2: E///
· When the RSTD/PRS-RSRP/UE Rx-Tx measurement is done within the UE’s active BWP and if the active BWP switching interrupts PRS/SRS used for the measurement then the UE is allowed to meet relax requirements e.g. it may request gap, restart measurement and meet gap based requirements .
· Option 2: UE meets positioning requirements only if no impact on PRS/SRS (QC)
· PRS-RSTD and PRS-RSRP measurement requirements are not applicable if BWP switching delay overlaps in time with any DL PRS resource in the assistance data, when MG is not configured. 
· UE Rx-Tx time difference measurement requirements are not applicable if BWP switching delay overlaps in time with any DL PRS resource or UL SRS resource in the assistance data, when MG is not configured.
· Other options not precluded
· Recommended WF:
· Further discuss different options.
[bookmark: _Hlk38890171]Issue 2-2-2: UE behaviour if active BWP is switched during gaps used for PRS measurements
· Proposals
· Option 1: Intel
· If the active BWP switching happened when PRS measuring with gap, UE need not to perform the gap-assisted measurement during the current PRS period.
· Option 2: E///
· If active BWP switching is expected to impact any measurement gap used for the positioning measurements then the UE shall prioritize the gap and complete the active BWP switching immediately after the gap.
· Other options not precluded
· Recommended WF:
· Further discuss different options.
[bookmark: _Hlk38890199]Issue 2-2-3: UE behaviour and applicable requirements if gaps requested due to active BWP switch i.e. UE is measuring without gaps and active BWP change triggers request for gaps
· Proposals
· Option 1: Extend the measurement period of ongoing positioning measurement
· Proposal 1: HW
· If the need for MG changes with UE active BWP change, UE is expected to meet the requirement of the longer one between the PRS measurement period with and without MG.
· Proposal 2: CATT
· If the gap used cases changed, the measurement period will be expanded.
· Proposal 3: E///
· UE restarts the RSTD/PRS-RSRP measurement and meet the requirements for RSTD/PRS-RSRP measurement with gaps.
· Option 2: measurement requirements are not applicable (QC) 
· If an occurrence of BWP switch during a positioning session necessitates MG for positioning measurements that is not already configured, the measurement requirements are not applicable.
· Other options not precluded
· Recommended WF:
· Further discuss different options.
Sub-topic 2-3: Concurrent RRM/PRS measurements during their processing times
Issue 2-3-1: Any impact on RRM measurements during PRS processing time and/or on PRS measurements during RRM processing time?
· Proposals
· Option 1: Intel, HW
· Yes
· Option 2: QC, CATT
· No
· Recommended WF:
· Further discuss the 2 options.
Issue 2-3-2: Solution/UE behaviour on RRM measurements during PRS processing time and/or on PRS measurements during RRM processing time if impact identified
· Proposals
· Option 1: Intel
· The existing SSB and CSI measurement requirements can be applied under the following condition:
· “DL PRS to be measured is not mapped to any symbol that contains SS/PBCH and the adjacent X symbols”
· Option 2: HW
· UE is not expected to perform RRM measurement during the processing time after a PRS occasion, or to perform PRS measurement during the processing time after the SMTC or CSI-RS occasion.
· Other options not precluded
· Recommended WF:
· Further discuss different options if impact of concurrent PRS/RRM during processing time is identified.
Sub-topic 2-4: Additional SSB measurement for the SSB configured as QCL source of PRS resource 
Issue 2-4-1: whether UE is required to perform additional SSB measurement for the SSB configured as QCL source of PRS resources.
· Proposals
· Option 1: Huawei
· UE is not required to perform additional SSB measurement for the SSB configured as QCL source of PRS resources.
· Other options not precluded

· Recommended WF:
· Need further discussion.

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

	Ericsson
	Issue 2-1-4: Rule for sharing common MG pattern for positioning and RRM measurements should be based on CSSF. 
Issue 2-3-1: We support option 2.
Issue 2-3-2: We don’t agree with any of the options 1 and 2. In our view there should neither be any impact on SSB/CSI measurements nor on PRS based measurements.



	vivo
	Issue 2-1-1: Need for new MG pattern in Rel-16
Option 2 is preferred.
New gap pattern may cause larger interruption of data/control signals. If the interruption of a MG is unacceptable, the gNB may determine to configure a MG with small overhead even if it is not the one requested. However, if new gap pattern is not defined, NR PRS measurement accuracy for some cases will always be limited and the problem can’t  be addressed by changing gap configuration.

Issue 2-1-2: New MG patterns if introduced in Rel-16
For gap length, Option 1 is preferred. Gap length is no need to associate with some conditions such as FR1/FR2 or FDD/TDD. 
For gap repetition period, introducing larger values of gap repetition period may not increase overhead, whereas add flexibility. Therefore, to align with the period of NR PRS, we think all the values of {320, 640, 1280, 2560, 5120, 10240}ms should be introduced.

Issue 2-1-3: Common vs independent MG patterns for positioning and RRM measurements
Option 1 is preferred. 
The new gap pattern is introduced specifically for positioning measurement and will be mainly used for positioning measurement. We think define gap pattern for positioning purposes is reasonable.
In addition, the similar mechanism was introduced in TS36.133. In LTE, additional measurement gap pattern configurations were defined for RSTD measurement which was independent of general gap pattern configurations.

	
	

	Huawei, HiSilicon
	Issue 2-1-1: Need for new MG pattern in Rel-16
Support option 2. Otherwise only limited PRS configurations can be used.

Issue 2-1-2: New MG patterns if introduced in Rel-16
We are open to other gap patterns if seem as useful. On the other hand, the number of new gap patterns should be limited as we cannot optimize for every possible PRS configuration.

We are not sure if separate gap patterns should be defined for FDD and TDD, although we agree that the UL/DL allocation in TDD needs to be accounted in the MGL. It should be noted that in the real deployment, other UL/DL than the one assumed for RRM test can be used, so a set of generic gap patterns for all scenarios are desirable.

We understand if new gap patterns are defined, they should be by default optional. We are fine to carry on the per-UE and per-FR gap concept for PRS measurement. 

Issue 2-1-3: Common vs independent MG patterns for positioning and RRM measurements
Support option 2. We suggest to consider this enhancement in Rel-17 considering the limited time for the Rel-16 WI.

Issue 2-1-4: Rule for sharing common MG pattern for positioning and RRM measurements
If the MG can cover both the PRS occasion and the SMTC window, we see it possible to share the MG between PRS and RRM measurement, and the current rule in Rel-15 CSSF for handling RSTD measurement can be re-used, i.e. PRS measurement always takes the higher priority, so the RRM measurement will be extended.

Issue 2-2-1: UE behaviour if active BWP is switched during positioning measurement done within active BWP i.e. no gaps are configured: 
Support proposal 1 of option 1, in our view, this issue is similar to the case where HO occurs during the PRS measurement period. We are open to discuss the exact extension.  

Issue 2-2-2: UE behaviour if active BWP is switched during gaps used for PRS measurements
Support option 1. Option 2 means BWP switching timeline is changed, and it may cause misalignment between network and the UE when the new BWP change be used, unless the BWP switching requirement is updated. At this stage we prefer to avoid such specification updates that has big impact on network and UE implementation. It is also noted that BWP switching occurring in MG is not specific for PRS measurement.  

Issue 2-2-3: UE behaviour and applicable requirements if gaps requested due to active BWP switch i.e. UE is measuring without gaps and active BWP change triggers request for gaps
If UE needs to request MG due to BWP switching, we think that no measurement requirement should apply and UE should restart the PRS measurement with MG.

Issue 2-3-1: Any impact on RRM measurements during PRS processing time and/or on PRS measurements during RRM processing time?
Support option 1. We cannot assume UE always has separate resources for PRS and RRM measurement, and this should be depending on UE implementation. Based on the discussion paper from Qualcomm R4-2003573, the implementation behind option 2 is that PRS measurement is done with the “same engine that processes control and/or data traffic”. The problem with this implementation is that UE cannot concurrently measure PRS and receive data, which in our view is not desirable. On the other hand, there could be other UE implementation options with different considerations and they should not be precluded from specification point of view. 

Issue 2-3-2: Solution/UE behaviour on RRM measurements during PRS processing time and/or on PRS measurements during RRM processing time if impact identified
Support option 2. Based on RAN1 agreement, the processing time will be reported as UE capability. In our view, in the RRM requirements can be scaled by considering the SMTC windows within the processing time as being punctured. This is the same case as in CSSF derivation for measurement within gaps, where LTE PRS measurement always takes the gap occasion when it occurs.

Issue 2-4-1: whether UE is required to perform additional SSB measurement for the SSB configured as QCL source of PRS resources.
Support option 1. As discussed in our paper, the current SSB measurement requirements for RRM does not cover any additional measurement triggered by positioning. UE performing additional SSB measurement would lead to a lot of impacts to existing RRM requirements, e.g. measurement capability and CSSF, and it is not possible for the serving cell to account for these impacts as the PRS measurement configuration is from LMF.


	Qualcomm
	Issue 2-1-1: Support option 2. Without new MG patterns, there are limited use cases for positioning particularly in FR2 which always requires MG.

Issue 2-1-2: Support option 1 but are open to down-selecting some of them or adding missing ones if deemed necessary. We share the same view that the number of new patterns can explode if we want to optimize for every scenario. We also agree with HW and Vivo that gap patterns do not need to be function of TDD/FDD or FR1/FR2. In terms of new measurement gap period, we also need to pay attention to the conclusion of issue 2-1-3. If a common gap pattern is agreed to be used for RRM and positioning, then very long periodicities can be quite harmful to RRM performance and should be avoided. 

Issue 2-1-3: support option 1. In our view, defining independent gap patterns for positioning not only provides more flexibility for NW but it also reduces the workload in RAN4. With common gap pattern, many existing specifications have to be modified (e.g, gap sharing factors with RRM) whereas with independent gap patterns, the existing specifications will remain largely untouched. 

Issue 2-1-4: we can agree to option 1. Option 2 requires further consideration and discussion. A positioning session can last several seconds (~30s in LTE) so deprioritizing MG-based RRM in favor of positioning during this time may be harmful. Moreover, if the gap length is long enough to cover SMTC and positioning symbols with enough time lapse between them, UE should be able to measure both in the same gap subject to its capabilities. Option 3 in principal sounds more reasonable but details are FFS.

Issue 2-2-1: support option 2. We see several issues with both proposals in option 1. LPP server sets a QoS parameter called “responseTime” when requesting measurements from UE. This corresponds to the time from when UE receives assistance data to the time it has to report it. This response time is set based on measurement periods that RAN4 defines. If RAN4 allows extension of measurement period due to BWP switches which can occur at any time and several times during the measurement period, how would LPP figure out what to set for responseTime? It should be noted that if measurement period is extended beyond the set responseTime, LPP discards the existing session and initiates another session. In addition, if BWP switch requires the need for MG in the middle of the session (which was not already configured in the beginning of the session, how does RAN4 account for overhead/delay in NW signalling and setup of MG to extend the measurement period? In our view, option 1 is simpler to enforce. Serving gNB knows where the positioning symbols are and can avoid BWP switch around them to avoid wiping them out.

Issue 2-2-2: we disagree with option 2 and do not see the need for option 1. Both MG setting and BWP switch are initiated and controlled by serving gNB. Overlapping timelines for BWP switch and MG are error cases that can and should be avoided by gNB. No need to define UE behavior when this situation can be completely avoided by gNB.

Issue 2-2-3: we disagree with Proposals 1 and 2 of option 1 as we explained in issue 2-2-1. In our view, Proposal 3 of option 1 and option 2 are not much different. Restarting of positioning session means the measurement requirements for the discarded old session is not applicable and UE starts new provided that the MG is properly configured. Also, Proposal 3 of option 1 should include UE Rx-Tx time difference.

Issue 2-3-1: we support option 2. In our view, scheduling restrictions in PRS symbols apply to both FR1 and FR2. This is currently captured in TS 38.214 and is also the subject of another topic in email discussion#115. Since PRS and data are not occurring at the same time, PRS can take all the processing resources reserved for data processing and this should have no impact on NB RRM processing. 

Issue 2-3-2: we don’t agree with option 2 since we disagree with the nature of the issue as discussed in issue 2-3-1. For option 1, avoiding PRS and SSB symbols should be done by NW per RAN1 spec anyways.

Issue 2-4-1: we can agree to the proposal. It is up to UE implementation whether to do additional SSB measurement for the purpose of positioning or not. UE should not be required to do additional SSB measurement. 

	CATT
	Issue 2-1-1: support option 1, we don’t deny the new gap might be needed to cover more PRS configuration, but considering the timeline of Rel-16 and so many open issues left, we prefer to leave the discussion on new gap pattern to next release.
Issue 2-1-3: support option 2
Issue 2-1-4: support option 1, also if PRS occasion and SMTC cannot covered by same gap, then we need a factor to determine how many gaps to perform RRM measurement and how many gaps to perform PRS measurement, then the measurement period of RRM and PRS measurement will be both expanded.
Issue 2-2-1: UE behaviour if active BWP is switched during positioning measurement done within active BWP i.e. no gaps are configured
Support option 2, 
· The PRS measurement is continued and current requirements apply when
· the switch time is not collided  with PRS resource
· the PRS resources to be measured are still within the active BWP, i.e. without gap
Issue 2-2-2: UE behaviour if active BWP is switched during gaps used for PRS measurements
Agree Qualcomm’s comments, the BWP switching signalling is not overlapped with gap time. 
[bookmark: OLE_LINK12][bookmark: OLE_LINK11]Issue 2-2-3: UE behaviour and applicable requirements if gaps requested due to active BWP switch i.e. UE is measuring without gaps and active BWP change triggers request for gaps
When gap is requested due to BWP switching, the current measurement requirement without gap is not applied, UE will restart the measurement with configured gap.
Issue 2-3-1: support option 2
Issue 2-3-2: For option 2, one question to clarify: is the processing time specified?  Is it (T-N) ms where [N,T] is UE capability defined as the time UE can process every T ms in RAN1?

	MTK
	Issue 2-1-1: We don’t think there is enough time to design new MGs for Rel-16. Prefer to defer the discussion to Rel-17
Issue 2-1-3: Support option 2
Issue 2-1-4: Support option 2
Issue 2-2-1: Support option 2
Issue 2-2-2: Agree with QC’s view above
Issue 2-2-3: Support option 2
Issue 2-3-1: We agree with option 2 for intra-frequency measurement cases (e.g., RRM and PRS measurement is on the same band). We agree with option 1 is for inter-frequency measurement cases.
Issue 2-3-2: We support option 2 for the case that RRM and PRS measurement is on the same band
Issue 2-4-1: Support option 1


	Intel
	Issue 2-1-1: Need for new MG pattern in Rel-16
Regarding to the tough timeline for this WI, we can defer these enhancements in next release. It seems impossible to achieve the consensus on these new gap pattern for NR PRS before next meeting. 
Issue 2-1-2: New MG patterns if introduced in Rel-16: see above comments 
Issue 2-1-3 Common vs independent MG patterns for positioning and RRM measurements: FFS
Issue 2-1-4: Rule for sharing common MG pattern for positioning and RRM measurements
In Rel16 we can allow the gap sharing for both PRS and RRM with some restriction as Option1

Issue 2-2-1: UE behaviour if active BWP is switched during positioning measurement done within active BWP i.e. no gaps are configured: 
Option 1
Issue 2-2-2: UE behaviour if active BWP is switched during gaps used for PRS measurements: 
Which measurements shall be dropped off can be up how operators and regulation prioritize of such measurements. We are fine if the operators agree the RRM shall be prioritized.
Issue 2-2-3: UE behaviour and applicable requirements if gaps requested due to active BWP switch i.e. UE is measuring without gaps and active BWP change triggers request for gaps
In our views, NW can coordinate whether UE needs the gap for PRS. If no gap for PRS, the requirements on PRS measurement can be extended as stated in our Tdoc below.
“Observation 4: For RAN4 requirements on PRS measurement delay, the additional time for BWP switching (e.g. 1 Tprs) shall be extended when BWP switching happened during UE performing PRS measurements on the neighbor cells. 
Issue 2-3-1: Any impact on RRM measurements during PRS processing time and/or on PRS measurements during RRM processing time?
From the UE implementation, the current agreements of RAN1 can’t avoid the collision strictly, e.g. when the gap is needed to cover PRS occasion.
Issue 2-3-2: To avoid any other RAN1 spec, from RAN4 perspective we can add some conditions to limit the valid measurement cases.
Issue 2-4-1: UE behaviour for doing PRS measurements in PRS symbols with other channels/signals in FR1
According to our analysis, the PRS resource symbol could not overlap with other channels as RAN1 agreed. 
Issue 2-5-1: whether UE is required to perform additional SSB measurement for the SSB configured as QCL source of PRS resources
Option 1 can be agreed since QCL assumed known. 

	Nokia
	Issue 2-1-1: We support option 2.
Issue 2-1-2: We agree to the recommended WF. A limited set of new MG patterns should be introduced in Rel-16. Further MG patterns can be introduced in Rel-17. To follow this approach, common MG patterns should be defined for different numerologies and for FDD, TDD and FR1/FR2. Secondly, MGL and MGRP sizes should differ by at least factor of 2. Thirdly, a reduced number for new MGL and MGRP sizes is desirable, say 3 MGL’s and 3 MGRP’s. A starting point could be for instance MGL’s: 10 ms, 20 ms, 40 ms and MGRP’s: 80 ms, 160 ms, 320 ms.
Issue 2-1-3: We agree to the recommended WF to introduce at least a common pattern for positioning and RRM measurements. Independent MG patterns for positioning and RRM may be considered in Rel-17 time frame together with further MG patterns.
Issue 2-1-4: The rules for sharing common MG patterns can be defined once the new MG patterns are identified.
Issue 2-2-1: We support option 1 to define relaxed requirements in that case. Proposal 2 is suitable here in our view. Proposal 1 requires further study on the extension period, which is not required for proposal 2.
Issue 2-2-2: We support option 2.
Issue 2-2-3: We support option 1, proposal 3.
Issue 2-3-1: We support option 2.
Issue 2-4-1: We support option 1.


 
CRs/TPs comments collection
	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 

	Issue 2-2-1: Need for new MG?
	Tentative agreements: 
· There is consensus on need for new MG pattern(s) with MGL > 6 ms for PRS measurements.
· But NO consensus on introducing new MG pattern(s) in Rel-16.
· As MG pattern(s) impact RAN2 signaling, therefore decision is needed preferably in this meeting.
Candidate options:
· Define new MG pattern(s) with MGL> 6 ms in Rel-16: E///, QC, Vivo, HW, Nokia 
· Do not define new MG pattern(s) with MGL> 6 ms in Rel-16: MTK, Intel, CATT
Recommendations  for 2nd round: Further discussion is needed.

	Issue 2-1-2: candidate MGs if introduced
	Tentative agreements: 
· Limited number of new MG patterns. Possible candidates: 
· MGL = {10, 20, 40 and 50} ms
· MGRP = {80, 160, 320 and 640} ms
· Combination of MGL and MGRP need further discussion. 
· From RAN2 signaling point of view total number of new MG patterns need to be agreed preferably in this meeting.
Candidate options:
· Define new MG pattern(s) with MGL> 6 ms in Rel-16: E///, QC, Vivo, HW, Nokia 
· Do not define new MG pattern(s) with MGL> 6 ms in Rel-16: MTK, Intel, CATT
Recommendations for 2nd round: Further discussion is needed.

	Issue 2-1-3: independent gap
	Tentative agreements: 
· Independent MG patterns for positioning and RRM measurements is not introduced in Rel-16.
Recommendations for 2nd round: Discuss in second round but first resolve more fundamental issues 2-1-1 and 2-1-2. 

	Issue 2-1-4: gap sharing rule
	Tentative agreements: 
· Gap sharing between RRM and positioning measurements is based on CSSF defined in Rel-15 of TS 38.133. 
· Details of CSSF for gap sharing between RRM and positioning measurements are FFS.
· Details on extending measurement periods of RRM and positioning measurements due to gap sharing are FFS.
Recommendations for 2nd round: Review tentative agreement.

	Issue 2-2-1: BWP switch
	Tentative agreements: 
· No consensus on the impact on positioning measurement being performed within the active BWP if the active BWP switching interrupts any PRS and/or SRS configured for that positioning measurement. 
Candidate options:
· Option 1: Even if active BWP switching interrupts any PRS/SRS, the UE continues performing positioning measurement over an extended measurement period; details of extension are FFS. (E///, Intel, HW, Nokia)
· Option 2: If active BWP switching interrupts any PRS/SRS then the UE is not required to meet positioning measurement requirements. (QC, MTK, CATT)
Recommendations  for 2nd round: Further discussion is needed.

	Issue 2-2-2: BWP switch in gaps
	Tentative agreements: 
· No consensus on priority between active BWP switching in gap and PRS measurement in gap. 
Candidate options:
· Option 1: Active BWP switching is prioritized over PRS measurement in a gap where active BWP switching is triggered. (HW).
· Option 2: PRS measurement is performed in a gap even if active BWP switching is triggered in that gap. (E///, Nokia).
· Option 3: Triggering of active BWP switching in gap can always be avoided by gNB. (QC, MTK, CATT)
Recommendations  for 2nd round: Further discussion is needed.

	Issue 2-2-3: BWP switch triggers gaps
	Tentative agreements: 
No consensus on the impact on the positioning measurement performed in the active BWP switching while the active BWP switching triggering the UE to request measurement gaps. 
Candidate options:
· Option 1: UE abandons old/incomplete positioning measurement performed within the active BWP, restarts and performs the positioning measurements in gaps (E///, QC, CATT, MTK, Nokia).
· Option 2: UE continues performing the ongoing positioning measurement in gaps and the measurement period is extended (Intel).
Recommendations  for 2nd round: Further discussion is needed.

	Issue 2-3-1: concurrent RRM/PRS processing
	Tentative agreements: 
No consensus if concurrent RRM/PRS processing/measurement impacts RRM and/or PRS measurements. 
Candidate options:
· Option 1: No impact on both intra- and inter-frequency measurements (E///, QC, CATT, Nokia).
· Option 2: No impact on intra- but impact on inter-frequency measurements (MTK).
· Option 3: impact on intra- but impact on inter-frequency measurements RRM and/or PRS measurement requirements need to be relaxed for both intra- and inter-frequency measurements. (HW. Intel).
Recommendations  for 2nd round: Further discussion is needed.

	Issue 2-3-2: solutions if concurrent RRM/PRS processing impacts
	Tentative agreements: 
Candidate solutions if it is identified that the concurrent RRM/PRS processing/measurement impacts RRM and/or PRS measurements. 
Candidate options:
· Option 1: Existing RRM and positioning requirements are met if DL PRS to be measured is not mapped to any symbol that contains SS/PBCH and the adjacent X symbols (Intel).
· Option 2: UE is not expected to perform RRM measurement during the processing time after a PRS occasion, or to perform PRS measurement during the processing time after the SMTC or CSI-RS occasion. Impact on RRM and positioning requirements are are  FFS. (HW).
Recommendation  for 2nd round: Further discussion is needed but first resolve the fundamental issue 3-2-1.

	Issue 2-4-1: SSB measurement for SSB QCL source for PRS
	Tentative agreements: 
UE is not required to perform additional SSB measurement for the SSB configured as QCL source of PRS resources.
Recommendations  for 2nd round: No further discussion needed.



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

	#1
	WF on impact of positioning on RRM requirements
	
Ericsson


	#2
	LS to RAN2 on new MG patterns (revise LS in R4-2004367)
	Huawei



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)
Issue 2-1-1: Need for new MG pattern in Rel-16
	Company
	Comments

	Huawei, HiSilicon
	We prefer to introduce new GP with larger MGL in Rel-16 as otherwise there will be limitations to PRS configuration and we think is not a small issue. However, if there is really strong concern from other companies due to timeline issue, we can compromise to do this in Rel-17.
Again, our first preference is to do it in Rel-16.

	c
	We support new MG pattern with larger MGL in R16 otherwise PRS measurements are not possible for several PRS configurations

	Qualcomm
	We support introducing new MG patterns with larger length in R16. This is particularly necessary now since UE capability discussions in RAN1 in terms of processing/buffering is going to be limited to measurements within MG.

	CATT
	We prefer to defer new gap pattern addition to next release

	MTK
	We prefer to defer new MG to Rel-17. The reasons are:
1. Current measurement gaps are sufficient for a baseline POS usage. Even for FR2, assume SCS 120kHz, consider Tx/Rx beam sweeping, 8 PRS resources + 4 repetition for each PRS resource consumes 4ms. This can still be contained in an MG with MGL = 6ms.
2. Introducing new MGs will lead RAN4 to discuss requirements such as gap interruption (async and sync cases, on NR and LTE carriers), gap applicability, mgta, gap-less scenarios and gap sharing. If we further need to discuss the co-existence of legacy gap and this new positioning gap, RAN4 further needs to consider their relative timing position (fully or partially overlapping) as well as the priority (or CSSF) when they collide. Therefore, consider the working load and timeline, we think it should be deferred to Rel-17.

	Nokia
	We support the introduction of a limited set of new MG patterns with MGL  > 6ms in Rel-16.


	Intel
	Defer to Rel17 due to the too heavy working loads to be completed before May 2020.



Issue 2-1-2: New MG patterns if introduced in Rel-16
	Company
	Comments

	Huawei, HiSilicon
	The number of new GPs needs to be limited and we cannot optimize for every PRS configuration. So we are fine with the moderator’s suggestion on MGL, but we wonder if we need 80ms MGRP.
Also we would like to re-iterate that in our view all the new GPs are optional for UE to support.

	Ericsson
	For TDD in FR1 there is a need for 80 ms MGL and is also supported in LTE.

	Qualcomm
	We agree to the set outlined in the tentative agreement.

	Intel
	Defer to Rel17

	MTK
	As commented above. Defer to Rel-17.

	Nokia 
	We agree to the tentative agreement, except for MGL = 50 ms. We think this should be replaced by MGL=80 ms, to keep a factor of 2.



Issue 2-1-3: Common vs independent MG patterns for positioning and RRM measurements
	Company
	Comments

	Huawei, HiSilicon
	We prefer to discuss the separate gap in next release. Even the proponents are proposing to define the feature as optional for UE, so anyway we need to account for the UE capable of only a single gap.

	Ericsson
	We also support independent patterns (i.e. separate parallel patterns for RRM and positioning measurements) to be discussed in future release.

	Qualcomm
	We agree to defer this to future releases.

	Intel
	Defer to Rel17

	CATT
	Agree to defer to next release.

	MTK
	As commented above. Defer to Rel-17.

	Nokia
	We agree with the tentative agreement.



Issue 2-1-4: Rule for sharing common MG pattern for positioning and RRM measurements
	Company
	Comments

	Huawei, HiSilicon
	We are fine with the tentative agreements. Wording can be fine-tuned based on WF.

	Ericsson
	We are also fine to support that the gap sharing between RRM and positioning measurements is based on CSSF

	Qualcomm
	Tentative agreement is fine with us.

	Intel 
	The tentative agreements can be agreed.

	CATT
	We are also fine with the tentative agreement.

	MTK
	Agree with the tentative agreements

	Nokia
	We agree with the tentative agreement.



Issue 2-2-1: UE behaviour if active BWP is switched during positioning measurement done within active BWP i.e. no gaps are configured:
	Company
	Comments

	Huawei, HiSilicon
	We prefer option 1. This is PRS measurement without gap, so serving cell may not be aware of locations of PRS occasions, and it may be hard to avoid scheduling BWP switch in collision with PRS occasion.

	Ericsson
	We prefer option 1 but there can also be compromise based on combination of options 1 and 2. For example if number of PRS resources interrupted due to BWP switch is large then UE drops the ongoing measurement and does not meet the positioning measurement requirement; otherwise if one or few PRS resource is interrupted then the UE meets positioning measurement over an extended measurement period. The details can be further discussed. 

	Qualcomm
	We prefer option 2 and have a different view than Huawei. Only in rare scenarios when serving gNB is not transmitting PRS, it is unaware of PRS. Even in this case, due to interference of PDCCH/PDSCH (and other DL signals) from serving gNB on PRS symbols, the side conditions will most likely not be satisfied and measurement requirements will not be applicable anyway. When serving gNB is transmitting PRS, it should be time-aligned with PRS resources of neighboring gNB. This is similar to the concept of low-interference subframes in LTE OTDOA.
We can perhaps come up with some proposal between proposal 1 and 2 as Ericsson suggested.

	Intel
	Support option 1
According QC’s comments above, some concerns is the significant PRS measurement performance degradation  due to the co-channel interference from PDSCH like the scenarios below. So maybe we can investigate on how much performance impact is firstly. Then we can decide how much requirements relaxion is feasible.
[image: ]

	CATT
	We suggest a third option that 
Option 3: current requirements are not applied when BWP switching interrupts the PRS resource, but to extend the measurement period or to restart the measurement needs further discuss. 
Wording can be fine-tuned in WF.

	MTK
	Support option 2. The option 3 proposed by CATT can be consider as a current comprise.

	Nokia
	We support option 1.



Issue 2-2-2: UE behaviour if active BWP is switched during gaps used for PRS measurements:
	Company
	Comments

	Huawei, HiSilicon
	We support option 1 but we can compromise to option 3. One issue is the timer based BWP switch which may be hard for serving cell to schedule the exact location, but considering this may be rare case, we are also fine to not define requirements for this case – which we understand is the meaning of option 3 from spec pov.

	Ericsson
	Support option 2 but can also compromise on option 1. The gaps for positioning measurements are requested by the UE. The gNB may have already configured the timer-based BWP switch. The timer value can be quite long e.g. up to 2560 ms. Therefore, it will not be possible for gNB to always avoid triggering of timer-based BWP switch in the gaps. Therefore, the UE behavior for handling BWP switching when doing positioning measurement in gaps should be well defined.

	Qualcomm 
	We support option 3. To Huawei and Ericsson, we have a question. How is this issue only specific to NR positioning? To us, the issue with timer-based BWP switch collision with gap can also happen in R15. How was it handled there? And why should positioning be different?

	Intel 
	For Option 3 the active BWP switching is under control of serving gNB. But for Option 1, the PRS resource dropped off needs the coordination among UE, gNB and LMF.
Thus we slightly prefer Option 3 but is fine with Option 1 also. 

	CATT
	Support option  3

	MTK 
	Support option 2.

	Nokia
	We support option 2.



Issue 2-2-3: UE behaviour and applicable requirements if gaps requested due to active BWP switch i.e. UE is measuring without gaps and active BWP change triggers request for gaps:
	Company
	Comments

	Huawei, HiSilicon
	We support option 1. We understand option 2 is addressing a different scenario.

	Ericsson
	Support option 1. The UE should use the same assistance data used for measurement in active BWP also for performing the measurements in gaps (assuming gaps are configured by the NW upon UE request).

	Qualcomm
	We support option 1.

	Intel
	Actually our view in [R4-2003206] below is aligned with Option 1 more. So we can also support Option 1.

Observation 3: If the active BWP switching happened when PRS measuring with gap, UE need not to perform the gap-assisted measurement during the current PRS period.


	CATT
	Support option 1

	MTK
	Support option 1

	Nokia
	We support option 1.



Issue 2-3-1: Concurrent RRM/PRS processing, e.g. if concurrent RRM/PRS processing/measurement impacts RRM and/or PRS measurements:
	Company
	Comments

	Huawei, HiSilicon
	We understand whether the issue exists depends on UE implementation, e.g. in our view PRS measurement will impact RRM measurement but not data scheduling. We do not have clear definition for intra/inter-frequency for PRS yet, so we are not sure if the issue applies for intra or inter-frequency, but we cannot agree to option 1 as it is based on certain implementation options. 

	Ericsson
	Support option 1

	Qualcomm
	Support option 1.

	Intel
	Support Option 3 because when PRS resource boundary is close to other RRM reference signal (e.g. SSB and CSI-RS) , whether there is impact on RRM measurement requirements is completely up to UE processing capability and implementation.   
Therefore, the option1 needs more clarifications at least. 

	CATT
	Need clarification on the concurrent processing, if it is for data scheduling, then there is no impact on RRM measurements since the PRS and SSB are not configured on the same symbol. But for inter-frequency measurement with gap, there might have impact on each other due to the gap sharing. In this situation, I think it should be discussed with gap sharing rule in Issue 2-1-4.

	MTK
	Support option 2.

	Nokia
	We support option 1.




Issue 2-3-2: Solution/UE behaviour on RRM measurements during PRS processing time and/or on PRS measurements during RRM processing time if impact identified:
	Company
	Comments

	Huawei, HiSilicon
	We agree with the moderator that issue 3-2-1 is more fundamental. From our perspective, the issue is clear, and RRM measurement needs to be relaxed due to PRS measurement. We are open to discuss how this can be done, e.g. with CSSF or Kp.  

	Ericsson
	In our view no solution is needed because there is no impact on measurements (see our comments on 2-3-1).

	Qualcomm
	Should be deferred to conclusion of issue 3-2-1.

	Intel
	Up to the conclusion of 2-3-1

	CATT
	Agree to defer to conclusion of issue 2-3-1

	MTK
	Defer to conclusion of issue 2-3-1

	Nokia
	We think there is no impact.





Summary on 2nd round (if applicable)
	
	Status summary 

	Issue 2-1-1: Need for new MG?
	Tentative agreements: 
· FFS: Introduction of new measurement gap pattern with MGL > 6 ms.
· Further discuss in RAN4#95-e.

	Issue 2-1-2: candidate MGs if introduced
	Tentative agreements: 
· Candidate MGL and MGRP if new MG patterns are specified:
· MGL = {10, 20, 40 and 50} ms
· MGRP = {80, 160, 320 and 640} ms
· Combination of MGL and MGRP is FFS

	Issue 2-1-3: independent gap
	Tentative agreements: 
· Independent MG patterns for positioning and RRM measurements is deferred to future release.

	Issue 2-1-4: gap sharing rule
	Tentative agreements: 
· Gap sharing between RRM and positioning measurements is based on CSSF defined in Rel-15 of TS 38.133. 
· Details of CSSF for gap sharing between RRM and positioning measurements are FFS.
· Details on extending measurement periods of RRM and positioning measurements due to gap sharing are FFS.

	Issue 2-2-1: BWP switch
	Tentative agreements: 
· No consensus on the impact on positioning measurement being performed within the active BWP if the active BWP switching interrupts any PRS and/or SRS configured for that positioning measurement. 
Candidate options:
· Option 1: Even if active BWP switching interrupts any PRS/SRS, the UE continues performing positioning measurement over an extended measurement period; details of extension are FFS.
· Option 2: If active BWP switching interrupts any PRS/SRS then the UE is not required to meet positioning measurement requirements.
· Other options are not precluded.

	Issue 2-2-2: BWP switch in gaps
	Tentative agreements: 
· No consensus on priority between active BWP switching in gap and PRS measurement in gap. 
Candidate options:
· Option 1: Active BWP switching is prioritized over PRS measurement in a gap where active BWP switching is triggered.
· Option 2: PRS measurement is performed in a gap even if active BWP switching is triggered in that gap.
· Option 3: Triggering of active BWP switching in gap can always be avoided by gNB.

	Issue 2-2-3: BWP switch triggers gaps
	Tentative agreements: 
UE behavior and applicable positioning measurement requirements when the UE is performing positioning measurement in active BWP and the active BWP change triggers the UE to request gaps:
· UE abandons old/incomplete positioning measurement performed within the active BWP, restarts positioning measurement and performs the positioning measurements in gaps.

	Issue 2-3-1: concurrent RRM/PRS processing
	Tentative agreements: 
No consensus if concurrent RRM/PRS processing/measurement impacts RRM and/or PRS measurements. 
Candidate options:
· Option 1: No impact on both intra- and inter-frequency measurements.
· Option 2: No impact on intra- but impact on inter-frequency measurements.
· Option 3: impact on intra- but impact on inter-frequency measurements RRM and/or PRS measurement requirements need to be relaxed for both intra- and inter-frequency measurements.


	Issue 2-3-2: solutions if concurrent RRM/PRS processing impacts
	Tentative agreements: 
Candidate solutions if it is identified that the concurrent RRM/PRS processing/measurement impacts RRM and/or PRS measurements are FFS

	Issue 2-4-1: SSB measurement for SSB QCL source for PRS
	Tentative agreements: 
UE is not required to perform additional SSB measurement for the SSB configured as QCL source of PRS resources.
Recommendations  for 2nd round: No further discussion needed.




	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2005379
	Approved



Topic #3: gNB measurement accuracy requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003287
	CATT
	Proposal 1：UL RTOA and AOA/ZOA measurement accuracy requirements should be defined and AOA/ZOA can be deprioritized.
Proposal 2：Corresponding measurement accuracy requirement should be fulfilled when a positioning method is supported by gNB.
Proposal 3：gNB accuracy requirement should be applied based on neighbour cell corresponding SNR level and the same side conditions are applied for different gNB measurements. 
Proposal 4：The gNB accuracy requirement should be applied for all BS types.
Proposal 5：The gNB accuracy requirements should be defined based on some specific periodic SRS configuration and the PRS configuration that same as UE Rx-Tx time difference.

	R4-2003572
	Qualcomm 
	Observation 1. Concerns related to synchronization requirements for gNB in UL RTOA measurement should not be any different than those in DL-TDOA in NR or OTDOA in LTE which didn’t prevent defining performance requirements for RSTD measurements. 
Proposal 1. RAN4 to define accuracy requirements for UL RTOA measurement in R16 and deprioritize AoA/ZoA. 
Proposal 2. gNB positioning measurement accuracy requirements are NOT optional if supported by a gNB. 
Proposal 3. Side conditions for gNB positioning measurements are defined in the same way as in TS 36.111 and applicable to any gNB (regardless of serving or neighbor).
Proposal 4. Same side conditions to be defined for different gNB positioning measurements.
Proposal 5. Performance requirements shall not limit the applicability to fixed antenna beams. Performance test setting can be further discussed to use fixed antenna beam.
Proposal 6. Similar to UE requirements, gNB performance requirements shall be applicable to all valid PRS and SRS configurations. For performance testing, a subset of such configurations can be selected for conformance verification. 
Proposal 7. The gNB Rx-Tx timing difference accuracy requirements are not applicable if UE changes its UL transmission timing in response to a TA command from serving gNB during the measurement. 

	R4-2004002
	Ericsson
	Proposal 1: All features in a NB are optional, so it is not needed to mark it explicit in the specification.
Proposal 2: All accuracy requirements for gNB positioning measurement should be optional even if the BS supports this gNB positioning measurement.

	R4-2004012
	Ericsson
	Proposal 1: The accuracy requirements should be defined for good serving cell and for the cell edge. 
Proposal 2:   Use of option 1: Same side conditions for different type of gNB measurements
Proposal 3: use of option 1: Fixed antenna beams
Proposal 4: BS type: use of option 1: accuracy depends on BS type (1-C, 1-H, 1-O, 2-O)

	R4-2004036
	Ericsson
	Standardize only the accuracy requirements for ”Rx-Tx timing difference” and “UL SRS-RSRP measurements

	R4-2004078

	Nokia, Nokia Shanghai Bell
	1. No RTOA minimum accuracy requirements will be defined.
No AoA / ZoA minimum accuracy requirements will be defined. 
Three gNB measurement support levels are introduced per UL measurement type:
- Level 0:	no support 
- Level 1: 	support without meeting minimum accuracy requirement
- Level 2: 	support meeting minimum accuracy requirement)
The side conditions for gNB Rx-Tx time difference and SRS-RSRP will be common and the same as for RTOA in E-UTRAN specified in TS 36.111, clause 7.2.
For deriving performance requirements and for defining requirements for conformance testing, fixed gNB antenna beams will be assumed.
RAN4 to discuss the suitability of candidate SRS/PRS configurations, as depicted in Table 2 and 3, as starting point for deriving gNB minimum accuracy requirements for gNB Rx-Tx time difference and SRS-RSRP.
Accuracy requirements for timing measurements, i.e. gNB Rx time and gNB Tx time, depend on BS type (1-C, 1-H, 1-O and 2-O) and on indoor / outdoor deployment type.  Furthermore, accuracy requirements for timing measurements depend on the configured SRS bandwidth (RBs) in FR1 and FR2.

	R4-2004363
	Huawei, HiSilicon, CMCC
	Generic principles
Observation 1: gNB measurement requirements are as necessary to guarantee the minimum performance of UL-based positioning techniques and UL-and-DL-based positioning techniques.
Observation 2: Defining requirements for a measurement type does not mandate every gNB to implement the measurement; whereas not defining requirements for a measurement type means the measurement performance cannot be tested even the measurement is implemented.
Observation 3: UL-based positioning is an important use case, and it will not be supported by RAN4 requirements if RAN4 only defines gNB requirements for Rx-Tx time difference and SRS-RSRP.
UL-RTOA related
Observation 4: The measurement requirements for UL-RTOA are already defined in LTE.
Observation 5: In NR, UL-ROTA measurement is taken by gNB, same as Rx-Tx time difference and SRS-RSRP measurement.
Observation 6: From gNB measurement performance point of view, UL-RTOA is quite similar as Rx-Tx time difference, so RAN4 effort to introduce requirements for UL-RTOA is not an issue.
Proposal 1: RAN4 to define gNB measurement accuracy requirements for UL-RTOA in the Perf part of the WI. The requirements and side conditions for gNB Rx-Tx time difference are re-used.
AoA/ZoA related
Observation 7: AoA/ZoA measurement can enable UL-based positioning without requiring network synchronization.
Observation 8: The performance of AoA/ZoA measurement can be tested by comparing the gNB reported azimuth/vertical angles to the ideal angles. How to derive the angles from the UE SRS transmission is up to gNB implementation.
Proposal 2: RAN4 to define gNB measurement accuracy requirements for AoA/ZoA in the Perf part of the WI.

	R4-2004364
	Huawei, HiSilicon
	Proposal 1: If a gNB declares support of a positioning technique, it should be able to meet the accuracy requirements defined for the corresponding measurement.
Proposal 2: The accuracy requirements apply for measurement of UEs both in serving cell and neighbor cell. The exact SNR levels can be FFS when the work starts.
Proposal 3: RAN4 targets to use a common set of conditions for all measurements. In particular, same side condition should be used for the same type of measurement (timing, power or angle).
Proposal 4: RAN4 to study on the implementation margin for different gNB types and different measurement types (timing, power or angle). 

	R4-2004969

	ZTE
	Proposal 1: Once a gNB supports one particular method, it has to meet the accuracy requirements to guarantee the positioning accuracy.



Open issues summary
Companies are requested to provide comments on the test case CRs in the table in section 3.3.2.
Sub-topic 3-1
Issue 3-1: Selection of option for gNB measurement accuracy requirements
· Option 1: E///, Nokia
· Define accuracy for SRS-RSRP and gNB Rx-Tx time difference 
· Option 2: QC, CATT
· Define accuracy for SRS-RSRP, gNB Rx-Tx time difference and UL RTOA
· Option 3: HW, CMCC
· Define accuracy for SRS-RSRP, gNB Rx-Tx time difference, UL RTOA and AoA
· Recommended WF
· Need further discussion
Sub-topic 3-2
Issue 3-2: Optionality of NB measurement accuracy requirements: 
Question: Is gNB positioning measurement accuracy requirement optional for a gNB if it is supported by the gNB?
· Option 1: QC, CATT, ZTE, HW
· No
· Option 2: E///, Nokia
· Yes
· Recommended WF
· Need further discussion
Issue 3-2-1: If the gNB positioning measurement accuracy requirement is optional for a gNB if it is supported by the gNB, how to indicate / signal this?
· Option 1: Nokia	
· Introduce three gNB measurement support levels per UL measurement type: Level 0 - no support; Level 1 - support without meeting minimum accuracy requirement; Level 2 - support meeting minimum accuracy requirement.
· Other options not precluded
· Recommended WF
· Need further discussion

Sub-topic 3-3: Basic scenario/condition for gNB measurement accuracy requirements
Issue 3-3-1: Side conditions (e.g. SINR) for applicability of accuracy
· Proposals
· Option 1: QC, CATT, HW
· Based on TS 36.111 clause 7.2
· Accuracy apply for UE in serving or in neighbour cells 
· Option 2: E///
· Accuracy apply for UE in serving cell 
· Other options not precluded
· Based on neighbour but exact SNR is FFS
· Recommended WF
· Collect companies’ feedback on the above proposals

Issue 3-3-2: How to derive side conditions (e.g. SINR)
· Proposals
· Option 1: QC, Nokia
· Based on TS 36.111 clause 7.2
· Other options not precluded
· Recommended WF
· Collect companies’ feedback on the above proposals
Issue 3-3-3: Antenna configuration in accuracy requirement
· Proposals
· Option 1: E///, Nokia
· Assume fixed gNB antenna beams 
· Option 2: QC
· Do not assume fixed gNB antenna beams 
· Other options not precluded
· Recommended WF
· Collect companies’ feedback on the above proposals

[bookmark: _Hlk38890572]Issue 3-3-4: Side conditions for different types of gNB measurements 
· Proposals
· Option 1: QC, HW, Nokia. E///，CATT
·  Same side conditions for defining accuracy for different gNB positioning measurements
· Other options not precluded
· Recommended WF
· Collect companies’ feedback on the above proposals

Issue 3-3-5: SRS/PRS configurations for accuracy requirements
· Proposals
· Option 1: Nokia
·  SRS/PRS configurations in tables 2 and 3 in R4-2004078
· Option 2: QC
·  Accuracy apply to all SRS/PRS configurations 
· Other options not precluded
· Recommended WF
· Collect companies’ feedback on the above proposals
Issue 3-3-6: Applicability of gNB Rx-Tx accuracy under TA change
· Proposals
· Option 1: QC
·  gNB Rx-Tx accuracy applies does not apply if UE transmit timing changes due to gNB sending TA during the measurement period
· Other options not precluded
· Recommended WF
· Collect companies’ feedback on the above proposals
[bookmark: _Hlk38890647]Issue 3-3-7: Accuracy requirements for different BS types (1-C, 1-H, 1-O, 2-O)
· Proposals
· Option 1: CATT
· Same accuracy requirement applies for all BS types. 
· Option 2: E///, Nokia, HW
· Accuracy requirement depends on BS type
· Other options not precluded
· Recommended WF
· Collect companies’ feedback on the above proposals

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

	Ericsson
	Issue 3-3-5: Accuracy can be defined for all SRS/PRS configurations. But BS will declare for which SRS/PRS configurations the BS will meet the accuracy. 
Issue 3-3-6: For gNB Rx-Tx in the serving cell the BS can compensate for TA adjustment. No condition as proposed in option 1 needs to be specified. To clarify: neighbour gNB does not know if the serving gNB of the UE has sent the TA or not during the measurement period.  Therefore, it is not feasible for the neighbour gNB to meet gNB Rx-Tx measurement accuracy with option 1. Therefore in our view it is not even feasible to define gNB Rx-Tx measurement accuracy for the neighbour gNB of the UE. Additionally, option 1 is not needed since serving gNB can exclude TA from the measurements as it knows the TA.
Issue 3-2: The basic question is whether accuracy is optional or mandatory. If it is decided as optional then we need to further discuss whether this is declared or signaled. So issue 3-2-1 added by Nokia can be discussed at later stage based on outcome of issue 3-2.
Issues 3-3-1 and 3-3-2: These are also related to issue 3-3-6. As indicated by us in issue 3-3-6, it is not feasible to define to define gNB Rx-Tx measurement accuracy for the neighbour gNB due to change in TA sent by serving gNB to the UE. Therefore the side condition for requirements should be based on the serving gNB. 

	ZTE
	Issue 3-2: Support Option 1. For companies which support Option 2, how is the performance going to meet requirements if the gNB requirement is optional even when network supports a certain type of positioning technique?

	Huawei, HiSilicon
	Issue 3-1: Selection of option for gNB measurement accuracy requirements
Support option 3, but we can compromise to option 2 considering the Rel-16 timeline. Also we understand option 2 is only for Rel-16, so it does not preclude possible discussion on AoA/ZoA requirements in future release.

Issue 3-2: Optionality of NB measurement accuracy requirements:
Support option 1. To us this should be same as the applicability of gNB demodulation requirements.

Issue 3-3-1: Side conditions (e.g. SINR) for applicability of accuracy
Support option 1. All the gNB measurements defined in Rel-16 are applicable for UE in the serving cell and neighbor cell.

Issue 3-3-2: How to derive side conditions (e.g. SINR)
We think option 1 can be used as the starting point, and we can revisit when the actual work starts if any technical issue is identified.

Issue 3-3-3: Antenna configuration in accuracy requirement
Could Ericsson or Nokia please clarify what is “fixed antenna beams” and how it impacts the requirements? E.g. would it impact the gNB Rx gain, or the testing directions, or something else?

Issue 3-3-4: Side conditions for different types of gNB measurements
Support option 1. 

Issue 3-3-5: SRS/PRS configurations for accuracy requirements
Support option 1 in principle. This is accuracy requirements, similar as UE accuracy requirements, they should be defined based on certain combinations of SRS/PRS configurations. The exact configuration can be discussed when the work starts.

Issue 3-3-6: Applicability of gNB Rx-Tx accuracy under TA change
We think option 1 is reasonable, and aligned with our considerations on the UE side.

Issue 3-3-7: Accuracy requirements for different BS types (1-C, 1-H, 1-O, 2-O)
Support option 2, as the calibration margin can be different depending on gNB types.

	Qualcomm
	Issue 3-1: support option 2.
Issue 3-2: support option 1. If gNB cannot meet the accuracy requirement, then it should not advertise itself as capable of supporting such measurement. Once it advertises itself as capable of supporting a measurement, it should meet all measurement requirements regardless of all other financial and technical circumstances. 
Issue 3-3-1: Support option 1. Same view as Huawei.
Issue 3-3-3: the accuracy requirements should not be a function of gNB fixed beam or dynamic beam. In test cases, we can revisit the issue but the requirements should not be. Support option 2.
Issue 3-3-5: support option 2. We have a different understanding from Huawei. In UE requirements, RAN4 agreed that measurement requirements are applicable to all PRS configurations. This includes accuracy requirements. The accuracy requirements can be defined in groups. For example, they can be agnostic to comb patterns but it does not exclude certain configurations. Same should be done for gNB measurement accuracy.
Issue 3-3-6: Support option 1. Ericsson’s comment above assumes that gNB Rx-Tx time difference is only done by serving gNB which is fundamentally false particularly in multi-RTT positioning method. Neighbor gNBs have no knowledge of what serving gNB TA value is. 

	CATT
	Issue 3-1: we are fine for both option 2 and option 3, at least UL RTOA is defined.
Issue 3-2: In my understanding, gNB can declare support for specific positioning method and specific measurement in this positioning method, i.e. when a positioning method is supported, measurement type supported can be optional, but once the measurement is supported, the accuracy requirement should be met.
Issue 3-3-1: I think the accuracy requirements should apply all cells, and the side condition shall not differentiated for serving cell and neighbour cell, only one side condition is defined, but the value should be based on neighbour cell level SINR.
Issue 3-3-2: as comment in Issue 3-3-1, the side condition shall be based on neighbour cell level, can further discuss whether the value in TS 36.111 clause 7.2 can be reused
Issue 3-3-4: support option 1
Issue 3-3-6: support option 1
Issue 3-3-7: support option 1, for different BS types, the receiving sensitivity may be different, but I think this can reflected in different side condition. The accuracy requirement shall apply for all gNB types.

	MTK
	Issue 3-1: Can support option 2 and option 3
Issue 3-2: Support option 1

	Intel
	Issue 3-1: Selection of option for gNB measurement accuracy requirements
Since UL RTOA accuracy requirements can be covered by gNB Rx-Tx time difference, we prefer to deprioritize other additional requirements for gNB if no consensus for them in this meeting . 
Issue 3-2: Optionality of NB measurement accuracy requirements
Support Option 1

Issue 3-3-1: Side conditions (e.g. SINR) for applicability of accuracy
Support Option 1
Issue 3-3-6: Applicability of gNB Rx-Tx accuracy under TA change
Support Option 1
Issue 3-3-7: Accuracy requirements for different BS types (1-C, 1-H, 1-O, 2-O)
Support Option 2


	CMCC
	Issue 3-1: Selection of option for gNB measurement accuracy requirements
It is necessary to define requirements for the positioning types which only rely on BS measurement. Our preference is option 3, to move forward, we can compromise to Option 2.

	Nokia
	Issue 3-1: Option 1 follows the compromise reached at RAN4 #94 to specify accuracy requirements for two gNB measurements. Other options are not inline with this compromise.
Issue 3-2: We support option 2. In our contribution, Proposal 3 is related to this aspect. Thus, a separate issue 3-2-1 is added. 
Issue 3-2-1: A network can still support a positioning technology, without supporting a particular accuracy requirement. For instance, if a positioning technology is specified based on two gNB measurement types, but gNB meets accuracy requirements for one measurement type only, then the support of the positioning technology should be indicated / signaled with support of the minimum accuracy requirement for one measurement type and without support of minimum accuracy requirement for the other measurement type. 
Issue 3-3-1/3-3-2: TS 36.111, clause 7.2 can be a starting point for the side condition covering UE both in serving cell and in neighbor cell.  
Issue 3-3-3: For deriving accuracy requirements, fixed antenna beams for TRPs should be assumed. No gains from dynamic RX beamforming should be assumed.
Issue 3-3-4: We support option 1.
Issue 3-3-5: SRS configurations for determining accuracy for gNB Rx-Tx time difference and PRS configurations for determining accuracy for UE Rx-Tx time difference need to be aligned, e.g. they cannot be based on totally different bandwidth in DL/UL. We agree to Ericsson’s view that the BS declares for which SRS/PRS configurations accuracy is met. 
Issue 3-3-6: We support option 1.
Issue 3.3-7: We support option 2, since the architecture is different for the listed BS types.


 
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 

	Issue 3-1
	Tentative agreements: No consensus on gNB measurements for which accuracy is defined. 
Candidate options:
· Option 1: Define accuracy for SRS-RSRP and gNB Rx-Tx time difference (E///, Nokia, Intel)
· Option 2: Define accuracy for SRS-RSRP, gNB Rx-Tx time difference and UL RTOA (QC, CATT, HW, MTK, CMCC)
Recommendations for 2nd round: Need further discussion

	Issue 3-2
	Tentative agreements: No consensus on gNB measurement accuracy is optional or mandatory if gNB supports the measurement. 
Candidate options:
· Option 1: Mandatory for gNB to meet accuracy for supported positioning measurement (QC, ZTE, CATT, HW, MTK)
· Option 2: Optional for gNB to meet accuracy for supported positioning measurement (E///, Nokia)
Recommendations for 2nd round: Need further discussion

	Issue 3-3-1/3-3-2
	Tentative agreements: No consensus on side conditions (e.g. SINR) for defining gNB measurement accuracy. 
Candidate options:
· Option 1: Side conditions based on clause 7.2 of TS 36.111 (QC, Intel, Nokia) 
· Option 2:  Select side conditions to meet accuracy for UE’s serving cell; SINR value is FFS (E///)
· Option 3:  Select side conditions to meet accuracy for UE’s serving as well as neighbor cells; SINR value is FFS (HW, CATT)
Recommendations for 2nd round: Need further discussion

	Issue 3-3-3
	Tentative agreements: No consensus on beam configuration (fixed or dynamic) for defining gNB measurement accuracy. 
Candidate options:
· Option 1: Fixed antenna beams are assumed in gNB for deriving accuracy (Nokia, E///) 
· Option 2: Accuracy does not depend on antenna beam configuration in gNB (QC)
Recommendations for 2nd round: Need further discussion

	Issue 3-3-4
	Tentative agreements: Same side conditions for defining accuracy for different gNB positioning measurements. 
Recommendations for 2nd round: No discussion is needed

	Issue 3-3-5
	Tentative agreements: 
· Accuracy is defined for all PRS/SRS configurations.
· gNB declares for which PRS/SRS configurations the accuracy is met. 
Recommendations for 2nd round: Review the tentative agreement. 

	Issue 3-3-6
	Tentative agreements: No consensus on applicability of gNB Rx-Tx accuracy under TA change. 
Candidate options:
· Option 1: gNB Rx-Tx accuracy applies does not apply if UE transmit timing changes due to gNB sending TA during the measurement period (HW, QC, CATT, Intel, Nokia) 
· Option 2: No need to define the rule in option 1 (E///):
· serving gNB knows TA and can remove TA from measurement
· neighbor gNB does not know TA and cannot meet accuracy if option 1 is used. 
Recommendations for 2nd round: Need further discussion

	Issue 3-3-7
	Tentative agreements: No consensus on whether accuracy depends on BS type (1-C, 1-H, 1-O, 2-O) or not. 
Candidate options:
· Option 1: Same accuracy requirement applies for all BS types (CATT) 
· Option 2: Accuracy requirement depends on BS type (E///, Nokia, HW)
Recommendations for 2nd round: Need further discussion



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

	#1
	WF on gNB positioning measurements and report mapping
	
Ericsson




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

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



Discussion on 2nd round (if applicable)

Issue 3-1: Selection of option for gNB measurement accuracy requirements:
	Company
	Comments

	Huawei, HiSilicon
	We support option 2. 
Without UL-RTOA, RAN4 would not have any gNB measurement requirements to support network based positioning, and it would be a quite big limitation for Rel-16.
UL-RTOA is quite similar to Rx-Tx, so the efforts to specify the requirements for UL-RTOA is rather small given RAN4 will anyway define requirements for Rx-Tx. From our pov, the requirements for Rx-Tx can be re-used for UL-RTOA.

	CMCC
	Can compromise to Option 2. Same comment as in 1st round, it is necessary to define requirements for the positioning types which only rely on BS measurement.

	Ericsson
	We support option 1. In our view in Rel-16 while considering amount of the time left in Rel16, it is sufficient to define accuracy for one type of timing measurements (i.e. gNB Rx-Tx) and one type of power based measurement (i.e. SRS-RSRP).

	Qualcomm
	We support option 2.

	Intel
	We prefer Option 1 because of the tighten timeline. But if the requirements of UL-RTOA can reuse these of other gNB requirements (e.g. gNB Rx-Tx time difference), we can also compromise to Option 2.

	CATT
	Support option 2

	MTK
	Support option 2

	Nokia 
	We support option 1. We share Ericsson’s view that it is sufficient to specify accuracy requirements for one type of timing measurement (i.e. gNB Rx-Tx time difference) and one type of power measurement (i.e. SRS RSRP). It is true that UL RTOA accuracy requirements were specified for LTE but no commercial UL TDOA deployments are known. For UL TDOA, the network has to provide all functionality for positioning, while this is different for UE assisted methods such as DL TDOA and Multi RTT, where UE is involved and will help to improve the position estimate. Thus, accuracy requirements to support UE assisted positioning methods should be specified by RAN4, also given the tight timeline for Rel-16.




Issue 3-2: Optionality of NB measurement accuracy requirements:
	Company
	Comments

	Huawei, HiSilicon
	We support option 1.

	Ericsson
	We support option 2. In our view this is not very urgent rather can be decided when we are specifying the accuracies. It is better to raise this issue when accuracy work has progressed. 

	Qualcomm
	We support option 1. In our view, if gNB is not capable of meeting the accuracy requirements, it should not indicate supporting it.

	Intel 
	Support Option 1

	ZTE
	Support Option 1.

	CATT
	Support option 1

	MTK
	Support option 1

	Nokia
	We support option 2. We think there is added value to have gNB supported a certain positioning measurement but without meeting the accuracy requirement as described in our contribution in R4-2004080. 




Issue 3-2-1: If the gNB positioning measurement accuracy requirement is optional for a gNB if it is supported by the gNB, how to indicate / signal this?:
	Company
	Comments

	Ericsson
	Please see comments on 3-2. This issue is not urgent

	Nokia
	We proposed to introduce an additional support level in R4-2004080. Whether this requires signaling or is part of the manufacturer’s declaration, can be discussed further. 




Issue 3-3-1: Side conditions (e.g. SINR) for applicability of accuracy:
	Company
	Comments

	Huawei, HiSilicon
	We support option 3. 
We understand option 1 and option 3 are not exclusive. Anyway the requirements should be defined for UE in the serving cell and in the neighbor cell. The exact Es/Iot can be FFS but reusing 36.111 could be a reasonable starting point.

	Ericsson
	Support option 2. In our view it is not good idea to reuse TS 36.111 because the type of the nodes used in that scenario was different than the gNB used in NR for gNB measurements. 

	Qualcomm
	We can also support option 3 if reusing 36.111 side conditions has technical issues. But we cannot support option 2 as we don’t think the accuracy requirements should only be defined for serving gNB.

	Intel 
	Can be deprioritized so far.

	CATT
	Support option 3

	Nokia
	As commented, TS 36.111 clause 2 side conditions can be used as starting point. Further evaluation should be done to confirm the suitability of these side conditions, both for serving cell and neighbor cells. In that respect, we can defer the decision for one of the above options.



Issue 3-3-2: How to derive side conditions (e.g. SINR):
	Company
	Comments

	Huawei, HiSilicon
	Same comment as for 3-3-1.

	Ericsson
	Same comments as for 3-3-1

	Qualcomm
	Same comment as in 3-3-1.

	CATT
	Based on TS 36.111 clause 7.2 can be a starting point and need further check

	Nokia
	Same comment as for issue 3-3-1.



Issue 3-3-3: Antenna configuration in accuracy requirement:
	Company
	Comments

	Huawei, HiSilicon
	Same comment as in 1st round:
Could Ericsson or Nokia please clarify what is “fixed antenna beams” and how it impacts the requirements? E.g. would it impact the gNB Rx gain, or the testing directions, or something else?

	Ericsson
	Typical implementation uses fixed beams. Therefore accuracy should be defined for typical case.

	Qualcomm
	Fixed beam can be used in the test configuration but what is the technical reason that prevents the accuracy requirements to be applicable to dynamic beams?

	Nokia
	As contributed in R4-2004080, for deriving accuracy requirements, fixed antenna beam configuration for TRPs should be assumed.


Issue 3-3-4: Side conditions for different types of gNB measurements:
	Company
	Comments

	
	

	
	



Issue 3-3-5: SRS/PRS configurations for accuracy requirements:
	Company
	Comments

	Huawei, HiSilicon
	We have different understanding from the tentative agreements. 
Response to Qualcomm comments in the 1st round, we understand for UE side we agreed that the core requirements apply for all PRS configuration but accuracy requirements are defined for selected sets of PRS configuration. Using LTE as an example, RSTD accuracy is not defined for 1.4MHz and 1-SF PRS because the accuracy would be too bad to make sense. Same should be applies for gNB side. 
If we identify some SRS parameters do not impact the performance (similar as comb size in PRS case) the accuracy requirements should then apply for all values of that parameter. But for other parameters like BW, we cannot say the accuracy derived based on 50MHz SRS BW also applies for 10MHz SRS.
The second bullet is literally conflicting with the first bullet, but we cannot agree to it as it is. There could be some declarations similar to UE capability reporting e.g. on largest PRS BW, but we need to discuss  in detail which parameters are up to declare.

	Ericsson
	We support tentative agreement. 

	Qualcomm
	Thanks to Huawei for the comments. We can now support the first bullet since unlike DL, UL SRS does not have repetition slots and some BW may not have acceptable accuracy. We cannot agree to the second bullet for the same reasons as Huawei mentioned.

	Intel
	We are fine with this tentative agreements

	CATT
	We think the accuracy requirements should be defined based on a subset of PRS/SRS configurations

	Nokia
	We support the tentative agreement.



Issue 3-3-6: Applicability of gNB Rx-Tx accuracy under TA change:
	Company
	Comments

	Huawei, HiSilicon
	We suggest FFS, similar issue is discussed on UE side, and we need to further check on this.

	Ericsson
	We agree the same rule as for UE.

	Qualcomm
	We do not agree to option 2. Neighbor gNB does not need to know the TA value. TA change may impact neighbor gNB measurement under specific conditions but it is unreasonable to not have any accuracy requirements for neighbor gNB. Otherwise, RTOA and multi-RTT positioning methods from RAN1 are not going to work.

	Intel
	Can be FFS.

	CATT
	Agree HUAWEI’s view

	Nokia
	We are okay to check this further in respect to what is being discussed for DL.



Issue 3-3-7: Accuracy requirements for different BS types (1-C, 1-H, 1-O, 2-O):
	Company
	Comments

	Huawei, HiSilicon
	We support option 2.

	Ericsson
	Support option 2. Can CATT clarify how different BS types can meet the same accuracy?

	ZTE
	Support Option 2.

	CATT
	In my understanding, at least for SRS-RSRP, all type of gNB can perform the same measurement as long as they can receive the SRS. And they can receive UL signals of same power based on different side condition. Since the accuracy is only related to the receiving measurement, all type of gNB can meet the same accuracy. Please figure out if I have incorrect understanding.

	Nokia
	We support option 2.



Summary on 2nd round (if applicable)

	
	Status summary 

	Issue 3-1
	Tentative agreements: No consensus on gNB measurements for which accuracy is defined. 
Candidate options:
· Option 1: Define accuracy for SRS-RSRP and gNB Rx-Tx time difference
· Option 2: Define accuracy for SRS-RSRP, gNB Rx-Tx time difference and UL RTOA

	Issue 3-2
	Tentative agreements: No consensus on gNB measurement accuracy is optional or mandatory if gNB supports the measurement. 
Candidate options:
· Option 1: Mandatory for gNB to meet accuracy for supported positioning measurement
· Option 2: Optional for gNB to meet accuracy for supported positioning measurement

	Issue 3-3-1/3-3-2
	Tentative agreements: No consensus on side conditions (e.g. SINR) for defining gNB positioning measurement accuracy. 
Candidate options:
· Option 1: Side conditions based on clause 7.2 of TS 36.111
· Option 2:  Select side conditions to meet accuracy for UE’s serving cell; SINR value is FFS
· Option 3:  Select side conditions to meet accuracy for UE’s serving as well as neighbor cells; SINR value is FFS

	Issue 3-3-3
	Tentative agreements: No consensus on beam configuration (fixed or dynamic) for defining gNB measurement accuracy. 
Candidate options:
· Option 1: Fixed antenna beams are assumed in gNB for deriving accuracy
· Option 2: Accuracy does not depend on antenna beam configuration in gNB
Recommendations for 2nd round: Need further discussion

	Issue 3-3-4
	Tentative agreements: Same side conditions for defining accuracy for different gNB positioning measurements. 

	Issue 3-3-5
	Tentative agreements: No consensus whether the accuracy is defined for all or subset of the PRS/SRS configurations
Candidate options:
· Option 1: Accuracy is defined for all PRS/SRS configurations.
· Option 2: Accuracy is defined for subset of PRS/SRS configurations. 


	Issue 3-3-6
	Tentative agreements: No consensus on applicability of gNB Rx-Tx accuracy under TA change. 
Candidate options:
· Option 1: gNB Rx-Tx accuracy applies provided that the UE transmit timing does not changes due to gNB sending TA during the measurement period. 
· Option 2: Same rule related to TA change should apply for UE Rx-Tx time difference and gNB Rx-Tx time difference.
· Other options are not precluded.

	Issue 3-3-7
	Tentative agreements: No consensus on whether gNB accuracy depends on BS type (1-C, 1-H, 1-O, 2-O) or not
Candidate options:
· Option 1: Same accuracy requirement applies for all BS types 
· Option 2: Accuracy requirement depends on BS type






	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2005380
	Approved




Topic #4: gNB measurement report mapping
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003287

	CATT
	Proposal 6：SRS-RSRP reporting range can reuse the reporting range of SS-RSRP for L3 reporting which is from -156dBm to -31dBm. 
Proposal 7：gNB Rx-Tx time difference report mapping can reuse the reporting mapping of UE Rx-Tx time difference. 
Proposal 8：UL RTOA report mapping can reuse the reporting mapping of gNB Rx-Tx time difference. 

	R4-2003546
R4-2003547
R4-2003548
	CATT
	CRs based on proposals in R4-2003287.

	R4-2003295
	CATT
	LS to RAN2 on report mapping based on proposals in R4-2003287

	R4-2003572
	Qualcomm 
	Proposal 8. Reuse UE Rx-Tx time difference report mapping for defining gNB Rx-Tx time difference report mapping. 

	R4-2003208
	Intel
	Proposal 1: UL SRS RSRP reporting range can be same as PRS RSRP (e.g. min = -156dBm, max= -44dBm).
Proposal 2: UL RTOA report range can be:
· (± 500 us) for FR1
· (± 125 us) for FR2
Proposal 3: UL RTOA reporting granularity ca be defined as:, where k is a configuration parameter with a minimum value of “-1”.
Proposal 3a: UL RTOA reporting granularity can be defined as:.

Proposal 4: gNB Rx-Tx time difference report range can be:
· (± 500 us) for FR1:  
· (± 125 us) for FR2
Proposal 5: gNB Rx-Tx time difference reporting granularity ca be defined as:, where k is a configuration parameter with a minimum value of “-1”.
Proposal 5a: gNB Rx-Tx reporting granularity can be defined as:.

	R4-2003210
	Intel
	LS to RAN2 on report mapping based on proposals in R4-2003208

	R4-2004969

	ZTE
	Proposal 2: Re-use UE Rx-Tx time difference report mapping for gNB Rx-Tx time difference report mapping.

	R4-2004011
	Ericsson
	Proposal 1: The range has to be defined from -156 dBm to -31 dBm.
Proposal 2: Follow the decision from RAN1 and limit the value for k; k is element 0 to 10.
Proposal 3: Use k as variable and part of the mapping table.
Proposal 4: Reuse “gNB Rx-Tx time difference report mapping” also for the “UL RTOA report mapping”

	R4-2004079

	Nokia, Nokia Shanghai Bell
	1. Apply the reporting range for SS-RSRP of -156 dBm to -31 dBm to SRS-RSRP.
Apply the reporting range for gNB Rx-Tx time difference of -15391 Ts to +15391 Ts, which is the same as for RSTD in LTE. 
Apply a uniform granularity for gNB Rx-Tx time difference reporting, equal to Tc*2k, where k is signalled by higher layer. 
The minimum value for k = -1 and the maximum value is 6.  
The parameter k is configured by the network and implementation dependent. 
For UL RTOA, the report mapping for gNB Rx-Tx time difference, as depicted in section 2.2, is reused.


	R4-2004364
	Huawei, HiSilicon
	Proposal 5: Report mapping for absolute UL-RTOA is defined as
· The granularity is same as UE timing measurement
· The range is from -33us to +300us for FR1 and -33us to +75us for FR2
· One report mapping table is defined for each k value
Proposal 6: Report mapping for differential UL-RTOA is defined as
· The reporting range is from 0 to +5us for additional resource report
· The reporting range is from -5us to +5us for additional path report
· The reporting granularity is same as for absolute value
Proposal 7: gNB Rx-Tx time difference repot mapping is same as UE Rx-Tx time difference repot mapping, for both absolute and differential report.
Proposal 8: For absolute SRS-RSRP report mapping, the range of SS-RSRP is re-used. 
Proposal 9: For absolute SRS-RSRP report mapping, the range is from -30dBm to 0, and the granularity is 1dB.

	R4-2004365
	Huawei, HiSilicon
	LS to RAN2 on report mapping based on proposals in R4-2004364



Open issues summary
Companies are requested to provide comments on the test case CRs in the table in section 3.3.2.
Sub-topic 4-1
Issue 4-1-1: Absolute SRS-RSRP mapping
· Option 1: E///, Nokia, Huawei，CATT
· Between -156 dBm to -31 dBm
· Option 2: Intel
· From -156 dBm to -44 dBm
· Recommended WF
· Agree -156 dBm as minimum value
· Need further discussion on maximum value

Issue 4-1-2: Differential SRS-RSRP mapping
· Option 1: Huawei
· From -30 dB to 0 dB with 1 dB resolution
· Note: P9 in 4364 states ‘absolute’ and uses dBm but assuming this to be typos, they are changed to differential and in dB.
· Other options not precluded
· Recommended WF
· Need further discussion on maximum value

Sub-topic 4-2
Issue 4-2-1: gNB Rx-Tx time difference reporting range (minimum and maximum values)
· Option 1: Intel
· From -500 µs to +500 µs (FR1)
· From -12 5µs to +125 µs (FR2)
· Option 2: QC, CATT, HW, ZTE
· Same as for UE Rx-Tx time difference
· Option 3: Nokia
· From -0.5 ms (-983 040 Tc) to +0.5 ms (983 040 Tc) for  FR1 and FR2 
· Recommended WF
· Need further discussion

Issue 4-2-2: gNB Rx-Tx time difference reporting granularity and k values
· Option 1: Intel, Noka, E///
·  
· Option 2: QC, CATT, HW, ZTE
· Same as for UE Rx-Tx time difference
· Recommended WF
· Need further discussion
Issue 4-2-3: Values of granularity parameter (k).
· Option 1: Intel
· kmin = -1
· Option 2: Nokia
· kmin = -1 and kmax = 6
· Option 3: E///
· kmin = 0 and kmax = 10
· Option 4: QC, ZTE, HW, CATT
· k values same as for UE Rx-Tx
· Recommended WF
· Need further discussion
Issue 4-2-4: Differential gNB Rx-Tx time difference reporting 
· Option 1: HW
· Same as Differential UE Rx-Tx time difference reporting
· Other options not precluded
· Recommended WF
· Need further discussion

Sub-topic 4-3
Issue 4-3-1: UL RTOA reporting range (minimum and maximum values)
· Option 1: Intel
· From -500 µs to +500 µs (FR1)
· From -12 5µs to +125 µs (FR2)
· Option 2: CATT, E///, Nokia
· Same as for gNB Rx-Tx time difference
· Option 3: HW
· From -33 µs to +300 µs (FR1)
· From -33 µs to +75 µs (FR2)
· Recommended WF
· Need further discussion
Issue 4-3-2: UL RTOA reporting granularity
· Option 1: Intel, Noka, E///
·  
· Option 2: CATT, HW
· Same as for gNB Rx-Tx time difference
· Recommended WF
· Need further discussion
Issue 4-3-3: Values of granularity parameter (k).
· Option 1: Intel
· kmin = -1
· Option 2: Nokia
· kmin = -1 and kmax = 6
· Option 3: E///
· kmin = 0 and kmax = 10
· Option 3: QC, ZTE, HW, CATT
· k values same as for UE Rx-Tx
· Recommended WF
· Need further discussion
Issue 4-3-4: Differential UL RTOA reporting range 
· Option 1: HW
· From 0 to +5 µs (additional resource)
· From -5 µs to +5 µs (additional path)
· Granularity same as for absolute UL RTOA
· Other options not precluded
· Recommended WF
· Need further discussion

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

	Ericsson
	Issue 4-1-2: According to the RAN2 LS the differential mapping is only for UE. This needs to be further checked in RAN3 specs.
Issue 4-2-4: Same comments as for issue 4-1-2.
Additional comments on Issues: 4-1-2, 4-2-4 and 4-3-4. There is no differential reporting range for any gNB positioning measurements. According to RAN3 running CR to NRPPa (TS 38.455) in R3-201606 no such signaling is defined. RAN4 has neither received any LS from RAN3 to define such mapping. Therefore no differential reporting range for any gNB positioning measurement is needed. Companies are encouraged to check with RAN3.

	ZTE
	Issue 4-2-1: Support Option 2, the gNB using UE reporting should be enough regarding accuracy.
Issue 4-2-2: Support Option 2 based on the same reason stated for 4-2-1.
Issue 4-2-3: Support Option 4 based on the same reason stated for 4-2-1.

	Huawei, HiSilicon
	Issue 4-1-1: Absolute SRS-RSRP mapping
Support option 1, as there is no saving of signalling overhead in option 2.

Issue 4-1-2: Differential SRS-RSRP mapping
We think Ericsson comment above is reasonable, and we can further check with RAN3 on differential reporting before defining the report mapping.

Issue 4-2-1: gNB Rx-Tx time difference reporting range (minimum and maximum values)
Support option 2. We see no reason to use a different mapping for gNB Rx-Tx than UE.

Issue 4-2-2: gNB Rx-Tx time difference reporting granularity and k values
Support option 2. We see no reason to use a different mapping for gNB Rx-Tx than UE.

Issue 4-2-3: Values of granularity parameter (k).
Support option 3. We see no reason to use a different mapping for gNB Rx-Tx than UE.

Issue 4-2-4: Differential gNB Rx-Tx time difference reporting 
We can further check with RAN3 on differential reporting before defining the report mapping.

Issue 4-3-1: UL RTOA reporting range (minimum and maximum values)
Option 3 is what is needed based on our understanding, but we have no strong view here, so we can also compromise to option 1 or option 2. 

Issue 4-3-2: UL RTOA reporting granularity
Support option 2. We think the granularity should be same for all the gNB timing measurement.

Issue 4-3-3: Values of granularity parameter (k).
Support option 2. We think the granularity should be same for all the gNB timing measurement.

Issue 4-3-4: Differential UL RTOA reporting range
We can further check with RAN3 on differential reporting before defining the report mapping.


	Qualcomm
	Issue 4-1-1: we can support option 1 although we believe that getting to -156 dBm SRS-RSRP is not possible given the sensitivity levels and SNR side conditions.
Issue 4-1-2: we can support option 1.
Issue 4-2-1: we support option 2 and also note that Option 3 leads to +/- 0.5 ms which is the same as Option 2.
Issue 4-2-2: support option 2. Same view as Huawei.
Issue 4-2-3: support option 3. Same view as Huawei.
Issue 4-3-1: support option 2.
Issue 4-3-2: support option 2.
Issue 4-3-3: support option 3.
Issue 4-3-4: 

	CATT
	Issue 4-1-1: support option 1
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Issue 4-2-1: support option 2
Issue 4-2-2: support option 2
Issue 4-2-3: support option 4(same as for UE Rx-Tx)
Issue 4-3-1: support option 2
Issue 4-3-2: support option 2
Issue 4-3-3: support option 4(same as for UE Rx-Tx)

	Intel
	Issue 4-1-1: Absolute SRS-RSRP mapping
No strong opinion on the maximum value. So we can accept Option 1 also.
ssue 4-1-2: Differential SRS-RSRP mapping
Can same as CSI L1 differential RSRP . So 2dB resolution is better. 

Issue 4-2-1: gNB Rx-Tx time difference reporting range (minimum and maximum values)
We can agree follow UE Rx-Tx time difference report mapping also.
Issue 4-2-2: gNB Rx-Tx time difference reporting granularity and k values 
We can agree follow UE Rx-Tx time difference report mapping also
Issue 4-2-3: Values of granularity parameter (k).
We can agree follow UE Rx-Tx time difference report mapping also. 
Issue 4-2-4: Differential gNB Rx-Tx time difference reporting
We can agree follow UE Rx-Tx time difference report mapping also
Issue 4-3-1: UL RTOA reporting range (minimum and maximum values)
We can agree follow gNB(UE) Rx-Tx time difference report mapping also.
Issue 4-3-2: UL RTOA reporting granularity
We can agree follow gNB(UE) Rx-Tx time difference report mapping also.
Issue 4-3-3: Values of granularity parameter (k).
We can agree follow gNB(UE) Rx-Tx time difference report mapping also.

Issue 4-3-4: Differential UL RTOA reporting range 
For the differential UL RTOA reporting range shall be same as that of PRS RSTD differential reporting

	Nokia
	Issue 4-1-1: We agree to the recommended WF. The maximum value should also be fixed to -31 dBm allowing for reporting the larger range.
Issue 4-1-2: We agree with the range of 30 dB according to option 1.
Issue 4-2-1: The reporting range for gNB Rx-Tx time difference should cover the range -0.5 ms to 0.5 ms. This is aligned to reporting range for UE Rx-Tx time difference as addressed in option 1 and currently under discussion in stream #115. Thus, reporting range should be between ‑15360 Ts and +15360 Ts (-983 040 Tc to +983 040 Tc), as RSTD reporting range covers additional 1 us interval, which is not required here. This is same for FR1 and FR2, as definitions for gNB / UE Rx-Tx time difference in TS 38.215 refer to start of subframe timing for both. Hence option 3 above is revised.
Issue 4-2-2: We support option 1. It should be mentioned that k value is determined by network implementation and is uniform in the reporting range.
Issue 4-2-3: In our view the LTE case with Ts granularity (k= 6) should be included.
Issue 4-2-4: The reporting range for differential gNB Rx-Tx time difference should be aligned to that for differential UE Rx-Tx time difference. Discussion for DL is ongoing, a range of 16 ns up to 8 us is under discussion. For additional path reporting, this should be also aligned to DL, where different proposals (e.g. ±4.17 us, ±5 us) are under discussion.
Issue 4-3-1: The reporting range should be same as gNB Rx-Tx time difference. FR2 should have same reporting range than FR1, since both measurements in TS 38.215 refer to subframe duration.
Issue 4-3-2: We support option 1. It should be mentioned that k value is determined by network implementation and is uniform in the reporting range.
Issue 4-3-3: In our view the LTE case with Ts granularity (k= 6) should be included.
Issue 4-3-4: The reporting range both for differential RTOA and additional path should be aligned to that for gNB Rx-Tx time difference, since related to the same received signal, i.e. SRS for positioning.


 
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

	R4-2003546

	Nokia: The draft CR is not mature as it does not cover differential RTOA reporting. Reporting range and granularity in FR1 and FR2 for absolute RTOA and differential RTOA need to be agreed first.

	
	

	
	

	R4-2003547

	Nokia: The draft CR is not mature as it does not cover differential gNB Rx-Tx time difference reporting. Reporting range and granularity in FR1 and FR2 for absolute gNB Rx-Tx time difference and differential gNB Rx-Tx time difference need to be agreed first.

	
	

	
	

	R4-2003548
	Nokia: The draft CR is not mature as it does not cover differential SRS RSRP reporting. Reporting range and granularity in FR1 and FR2 for absolute SRS RSRP and differential SRS RSRP need to be agreed first.

	
	

	
	



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 

	Issue 4-1-1
	Tentative agreements: Absolute SRS-RSRP mapping is defined from -156 dBm to -31 dBm. 
Recommendations for 2nd round: No further discussion is needed.

	Issue 4-1-2
	Tentative agreements: 
According to RAN3 running CR to NRPPa (TS 38.455) in R3-201606, RAN3 has not defined any signaling to support differential mapping for any gNB positioning measurement. RAN4 has not received any LS from RAN3 on differential mapping for any gNB positioning measurement. No differential mapping for any gNB positioning measurement is needed.
Recommendations for 2nd round: Review the tentative agreement.

	Issue 4-2-1
	Tentative agreements: No consensus on min and max value in mapping for gNB Rx-Tx. 
Candidate options:
· Option 1: Same values as for UE Rx-Tx time difference (CATT, HW, QC, Intel)
· Option 2: from -0.5 dBm to +0.5 ms (Nokia)
Recommendations for 2nd round: Further discussion is needed.

	Issue 4-2-2
	Tentative agreements: No consensus on gNB Rx-Tx time difference reporting granularity.
Candidate options:
· Option 1:  (Nokia, E///)
· Option 2: Same values as for UE Rx-Tx time difference (CATT, HW, QC, Intel)
Recommendations for 2nd round: Further discussion is needed.

	Issue 4-2-3
	Tentative agreements: No consensus on value of reporting granularity parameter (k).
Candidate options:
· Option 1: k from -1 to 6 (Nokia)
· Option 2: k from 0 to 10 (E///)
· Option 3: Same k value as for UE Rx-Tx time difference (CATT, HW, QC, Intel)
Recommendations for 2nd round: Further discussion is needed.

	Issue 4-2-4
	Tentative agreements: Follow the same agreement as for issue 4-1-2.
Recommendations for 2nd round: Review the tentative agreement.

	Issue 4-3-1
	Tentative agreements: Min and max values in UL RTOA mapping following min and max values in gNB Rx-Tx time difference mapping. 
Recommendations for 2nd round: No further discussion is needed.

	Issue 4-3-2
	Tentative agreements: UL RTOA reporting granularity follows gNB Rx-Tx time difference reporting granularity.
Recommendations for 2nd round: No further discussion is needed.

	Issue 4-3-3
	Tentative agreements: Same values of reporting granularity parameter (k) are applicable for UL RTOA and gNB Rx-Tx time difference
Recommendations for 2nd round: No further discussion is needed.

	Issue 4-3-4
	Tentative agreements: Follow the same agreement as for issue 4-1-2.
Recommendations for 2nd round: Review the tentative agreement.



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

	#1
	LS to RAN2 and RAN3 on gNB measurement report mapping (revise R4-2003210)
	Intel



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  

	R4-2003546

	Noted

	R4-2003547

	Noted

	R4-2003548

	Noted



Discussion on 2nd round (if applicable)
Comments to draft LS in draft R4-2005381
	Company
	Comments

	Nokia
	For gNB Rx-Tx time difference and UL RTOA, the statement on the exchange of k parameter between network and gNB should be corrected as follows (k1 and k2 should be flipped in the bracket about RAN4):
· LMF provides a recommended k value (k1). gNB selects parameter k (k2) and informs to the LMF (RAN4 will further discuss the relation between gNB selected parameter k2 and network recommended value k1. Same principle as for UE side shall apply)
The date for RAN4#95-e should be corrected (one more week).

	
	




Summary on 2nd round (if applicable)
Tentative agreements on measurement report mappings:

The measurement report mappings for the following gNB measurements are captured in the LS sent to RAN2/RAN3 in R4-2005381:
· gNB Rx-Tx time difference measurement
· UL RTOA
· SRS-RSRP

gNB differential report mapping (agreements in GTW):
· Common understanding: gNB differential report mapping for Rx-Tx time, RSRP, UL RTOA will not be defined by RAN4 unless it is introduced by RAN3. 
· It is common understanding that RAN3 did not discuss it.

	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2005381 (LS)
	[bookmark: _GoBack]Approved
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