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Introduction
The documents in agenda items 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:  Impact of Positioning on existing RRM requirements (AI 6.8.2.2)
· Sub-topic 1-1: Measurement gaps for positioning measurements
· Sub-topic 1-2: Impact of active BWP on positioning measurements
· Sub-topic 1-3: Concurrent RRM/PRS measurements during their processing times 
· Topic #2: gNB measurement accuracy requirements (AI 6.8.2.3)
· Sub-topic 2-1: Selection of option for gNB measurement accuracy requirements
· Sub-topic 2-2: Optionality of gNB measurement accuracy requirements
· Sub-topic 2-3: Basic scenario/condition for gNB measurement accuracy requirements
· Topic #3: gNB measurement report mapping (AI 6.8.2.3)
· Sub-topic 3-1: CRs on report mapping for gNB positioning measurements
· 
Topic #4: Other issues: Pathloss measurement and SRS during DRX (AI 6.8.2.4)
· Sub-topic 4-1: Conditions for accurate path loss measurement
· Sub-topic 4-2: SRS transmission during DRX inactive

Topic #1: Impact of positioning on existing RRM requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006173
	Qualcomm
	Observation 1. RAN1 capability signaling is currently only focused on PRS measurement during gaps with no capability signaling defined for PRS measurement without gap.
Observation 2. If RAN4 does not define any new MGL, then UE capabilities provisioned in RAN1 agreement can never be used for the set of N = {8, 12, 16, 20, 25, 30, 35, 40, 45, 50}.
Observation 3. Current R15 deployment models may not be used for R16 enhanced features such as NR positioning. 
Proposal 1. RAN4 to introduce new measurement gap patterns with MGL > 6ms for NR positioning. 
Table 1 New measurement gap patterns for NR positioning
	New gap pattern ID
	MG length (ms)
	MG period (ms)

	0
	10
	80

	1
	10
	160

	2
	20
	80

	3
	20
	160

	4
	40
	160

	5
	40
	320

	6
	40
	640

	7
	50
	160

	8
	50
	320

	9
	50
	640



Proposal 2. RAN4 to adopt new measurement gap patterns as in Table 1 for NR positioning.
Proposal 3. New MG patterns for positioning shall be defined per-UE and per-FR similar to R15 MG patterns. 
Proposal 4. RAN4 to discuss capability signaling for new measurement gap patterns:
· Option 1. Each new MG pattern has its own capability signaling
· Option 2. New MG patterns with same MGL to have their own capability signaling.

Proposal 5. RAN4 to introduce a UE capability signalling for scheduling restrictions on PRS symbols in FR1: if enabled, UE does not expect any scheduling restrictions in PRS symbols in FR1. 
Proposal 6a: For FR1 and when PRS is within serving cell active BWP and also the SCS/CP of the positioning frequency layer is same as those of serving cell active BWP, UE shall be able to measure PRS without measurement gap. 
Proposal 6b: Otherwise, UE shall 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.
Proposal 7. R15 measurement gap patterns are applicable to NR positioning. Performing PRS measurement in successive MG occasions is subject to signaled UE capability {N,T}.
Observation 4. UE is not required to process DL PRS or send UL PRS during BWP switching delay. 
Observation 5.  Serving gNB has the knowledge of PRS occasion timing and can manage BWP switch via RRC, DCI, or timer expiry such that the BWP switch delay does not overlap with PRS symbols. 
Observation 6. Extending the measurement period beyond the responseTime parameter (part of QoS IE) causes discarding of the positioning session.
Proposal 8a. 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 8b. 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.
Observation 7. The issue of active BWP switch during gaps is not specific to R16 positioning and can also occur in R15 with RRM measurements during gaps. RAN4 did not specify any rule or requirements for such corner cases.
Proposal 9. Triggering of active BWP switching in gaps, or close to gaps, can always be avoided by gNB.
Proposal 10. RAN4 to discuss UE capability signaling for concurrent processing of PRS and RRM measurements. 

	R4-2006236
	CATT
	Proposal 1: Do not introduce new gap pattern(s) for PRS measurements in Rel-16.
Proposal 2: Triggering of active BWP switching in gap can always be avoided by gNB.
Proposal 3: Even if active BWP switching interrupts any PRS/SRS, the UE continues performing positioning measurement over an extended measurement period.
Proposal 4: The concurrent PRS/RRM measurement impact on each other in the measurement with gap. And the extended requirement is defined based on CSSF.
Proposal 5: The requirements without gap for PRS measurement and RRM measurement should be specified not considering impact of processing time overlapped each other.

	R4-2006306
	MediaTek
	Proposal 1: Introduce the following MGL for POS
  - MGL: 10ms, 18ms, 34ms, 66 ms
Proposal 2: Introduce the following MGRP for MGL in proposal 1:
  - MGRP: 40ms, 80ms, 160ms, 320ms, 640ms, where
  - MGRP 40ms is applicable for MGL 10ms
  - MGRP 80ms is applicable for MGL 10ms, 18ms
  - MGRP 160ms is applicable for MGL 10ms, 18ms, 34m
  - MGRP 320ms is applicable for MGL 18ms, 34ms
  - MGRP 640ms is applicable for MGL 34ms, 66ms
Proposal 3: It is an UE capability whether UE supports new MGs
Proposal 4: Rel-15 NR measurement gaps apply for NR positioning measurements
Proposal 5: UE behavior on scheduling restriction in FR1 shall be the same that for FR2, i.e., UE drops PRS if there exist other DL channels
Proposal 6: Concurrent RRM/PRS measurement impacts RRM/PRS measurement only if it involves changing the RF center frequency. The RRM measurement period should be extended in such cases.
Proposal 7: If UE is configured to do active BWP switching in a gap occasion, then UE performs active BWP switch after the current gap occasion, i.e., UE prioritizes PRS measurement in gap

	R4-2006555
	Intel 
	Proposal 1: The new measurement gap for PRS measurement can be FFS beyond Rel16.
Observation 1: Whether there is impact on positioning measurement being performed within the active BWP depends on BWP switching scenario and PRS measurement types (non-gap or gap-assisted). For an example, there is no any impacts on PRS measurement from the BWP switching when 
· BWP switching without central frequency change and
· Non-gap assisted PRS measurement
Observation 2: 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 3: 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 4: When PRS resource boundary is close to other RRM reference signal (e.g. SSB and CSI-RS) , up to UE processing capability the impact of PRS processing (e.g. PRS measurement gap request) on other RRM measurements is possible.  
Proposal 2: The problem and potential solutions of concurrent PRS processing and RRM measurements can be FFS beyond Rel16.
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”

	R4-2007144
	ZTE
	Proposal 1: Active BWP switching is prioritized over PRS measurement in a gap where active BWP switching is triggered.
Proposal 2: If Option 3 is adopted (as a possible compromise), no requirements shall be captured in RAN4 spec.

	R4-2007846
	Huawei, HiSilicon
	Proposal 1: Introduce following new MG patterns which can be optimally supported by UE for PRS measurement.
· 10ms MGL with {80, 160, 320 and 640}ms MGRP
· 20ms MGL with {80, 160, 320 and 640}ms MGRP
· 40ms MGL with {320 and 640}ms MGRP
· 50ms MGL with {320 and 640}ms MGRP
Proposal 2: Re-use the handling of LTE PRS in Rel-15 CSSF for gap sharing between NR PRS and RRM.
Proposal 3: For PRS measurement without MG, if active BWP switching interrupts any PRS/SRS, the UE continues performing positioning measurement over an extended measurement period.
Proposal 4: For PRS measurement with MG, the measurement requirements do not apply if active BWP switching collides with MG.
Proposal 5: RAN4 to address the restriction of concurrent PRS/RRM measurement by
· Option 1: Extend the current RRM requirements.
· Option 2: Define conditions under which the current RRM requirements apply. 

	R4-2007999
	Ericsson
	Issue #1: Impact of interrupted PRS on measurement:
· Proposal # 1: If active BWP switching interrupts any PRS/SRS then the UE is not required to meet positioning measurement requirements.
Issue #2: 3.	Active BWP switch during gaps:
· Observation#1: For PRS measurement gaps are requested by the UE and at the gap request, the timer-based BWP switching may have already been configured for triggering at future time instance. 
· Observation#2: Rejecting gaps for PRS measurements (when gaps are requested) due to if timer-based BWP switching is already configured will fail positioning.  
· Proposal # 2: Define UE behavior in terms of priority between active BWP switching in gap and PRS measurement in gap if the active BWP switch is triggered during gaps used for the PRS measurements.
· Proposal # 3: Prefers option 2 i.e. PRS measurement is performed in a gap even if active BWP switching is triggered in that gap.
Issue #3: 3.	Active BWP switch triggering UE to request gaps:
· Proposal # 4: The total PRS measurement period (TPRS,total) in scenario when, “UE abandons old/incomplete positioning measurement performed within the active BWP, restarts the positioning measurement and performs the positioning measurements in gaps”, can be expressed as follows.
TPRS,total = TPRS,BWP + Tgap,acquire + Tgap, config + TPRS, gap
Where:
· TPRS,BWP = PRS measurement period for PRS measurement within active BWP
· Tgap,acquire = Tgap,receive - Tgap,request; where:
· Tgap,request = It is the moment the UE sends requests for gaps to gNB.
· Tgap,receive = It is the moment the UE receives gap configuration from gNB.
· Tgap, config = Time required by UE to configure gaps; RRC reconfiguration delay.
· TPRS, gap = PRS measurement period for PRS measurement using measurement gap.

	R4-2007117

	Nokia
	Proposal 3:	For new MG patterns, replace MGL=50 ms by MGL=80 ms in the list of Candidate MGL’s.

	R4-2007952
	Ericsson
	· Observation 1: For FR2/TDD, the following MGLs are of practical interest (based on calculations) for new measurement gap patterns for positioning: 14 ms, 28 ms, and 54 ms.
· Observation 2: For FR1/FDD, the following MGLs are of practical interest (based on calculations) for new measurement gap patterns for positioning: 8 ms, 16 ms, and 32 ms.
· Observation 3: For FR1/TDD, the following MGLs are of practical interest (based on calculations) for new measurement gap patterns for positioning: 
· 15 kHz: 32 ms, 64 ms, and 128 ms, 
· 30 kHz: 22 ms, 44 ms, and 86 ms.
· Proposal 1: New MGLs for NR positioning in Rel-16 are as in the table below:
	
	FR1
	FR2

	
	15 kHz
	30 kHz
	120 kHz

	FDD
	10, 20
	-

	TDD
	40, 50
	20, 40, 50
	10, 20, 40, 50



· Proposal 2: Define at least one MGRP>160 ms.
· Proposal 3: Agree on the following MGRPs (in ms) for the new positioning measurement gaps: 
· 80, 160, 320 and 640.

· Proposal 4: Further discuss the possibility of introducing also the following MGRPs (in ms) for the new positioning measurement gaps: 
· 1280, 2560, 5120, and 10240.

· Proposal 5: The measurement gap patterns for NR positioning are such that the relation between MGL and MGRP is at least MGRP/MGL>6.67.
· Proposal 6: Introduce at least the following 10 measurement gap patterns:
	MGL
	MGRP

	10
	80, 160, 320, 640

	20
	160, 320, 640

	40
	320, 640

	50
	640




	R4-2007953
	Ericsson
	LS to RAN2 related to R4-2007952:
· In addition to Rel-15 measurement gap patterns, RAN4 agreed on introducing in Rel-16 new measurement gap patterns applicable for UEs configured with NR positioning measurements
· The number of new measurement gap patterns is 10

	R4-2006556

	Intel Corporation
	Proposal 3: The RSTD measurement delay can be defined as:
	Measurement scenario
	Measurement delay

	Intra-frequency measurement w/o gap
	


	Intra-frequency measurement with gap
	


	Inter-frequency measurement 
	


Where in , 
·  is the index of PRS positioning frequency measurement layer
· 
·  is the number of PRS positioning frequency layers
·  is the PRS resource set periodicity for th PRS positioning frequency layer
·  is the number of PRS periods need for all PRS resource ()  within a PRS resource occasion in the i th PRS positioning frequency layer , which is

·  if <
· UE DL PRS processing capability is indicated by {, for the i th RSTD positioning frequency layer, defined in TS38.214 
·  is the scaling factor for FR2 RX beam sweeping, which is [8] for UE supporting FR2 power class 1 and [4.8] for UE supporting FR2 power class 2/3/4
· CSSFintraRSTD_noMG = CSSFoutside_gap,i is the scaling factor for the SSB-based measurements on the ith carrier frequency as defined in clause 9.1.5.1.2 of TS38.133 [9] for the equal splitting gap sharing scheme only
· CSSFinterRSTD = CSSFwithin_gap,i is the scaling factor for the RSTD measurements on the “i”th positioning frequency layer as defined in clause 9.1.5.2.2 of TS38.133 [9] for the equal splitting gap sharing scheme only
[bookmark: _Hlk37430465]Proposal 4:  The total measurement delay when serving cell changed (e.g. HO) can defined as: 

Where 
is the number of times the intra/inter-frequency handover occurs during .
is the time during which the intra/inter-frequency RSTD measurement may not be possible due to intra/inter-frequency handover.



Open issues summary
Sub-topic 1-1: Measurement gaps for positioning measurements
Issue 1-1-1: Applicability of Rel-15 MG patterns for positioning measurements:
· Proposals
· Option 1: QC, MTK, E///, CATT, HW
· All Rel-15 MG patterns are applicable for positioning measurements
· Other options not precluded
· Recommended WF:
· Collect companies’ feedback.
Issue 1-1-2: Need for new MG pattern in Rel-16
· Proposals
· Option 1: Intel, CATT
· Do not introduce new MG pattern for positioning measurements in Rel-16
· Option 2: HW, QC, E///, MTK, Nokia
· Introduce new MG pattern for positioning measurements in Rel-16
· Recommended WF:
· Further discuss the 2 options.
Issue 1-1-3: New MG patterns if introduced in Rel-16
· Proposals
· Option 1: QC
	New gap pattern ID
	MG length (ms)
	MG period (ms)

	0
	10
	80

	1
	10
	160

	2
	20
	80

	3
	20
	160

	4
	40
	160

	5
	40
	320

	6
	40
	640

	7
	50
	160

	8
	50
	320

	9
	50
	640


· Option 2: MTK
· MGRP 40ms is applicable for MGL 10ms
· MGRP 80ms is applicable for MGL 10ms, 18ms
· MGRP 160ms is applicable for MGL 10ms, 18ms, 34m
· MGRP 320ms is applicable for MGL 18ms, 34ms
· MGRP 640ms is applicable for MGL 34ms, 66ms
· Option 3: HW
· 10ms MGL with {80, 160, 320 and 640}ms MGRP
· 20ms MGL with {80, 160, 320 and 640}ms MGRP
· 40ms MGL with {320 and 640}ms MGRP
· 50ms MGL with {320 and 640}ms MGRP
· Option 4: E///
	MGL
	MGRP

	10
	80, 160, 320, 640

	20
	160, 320, 640

	40
	320, 640

	50
	640


· Recommended WF:
· Agree limited set of MG patterns if it is agreed to introduce new MG patterns in Rel-16.
Issue 1-1-4: UE capability for supporting new MG patterns if introduced in Rel-16 
· Proposals
· Option 1: QC, MTK, HW
· New MG pattern is a UE capability; details are FFS.
· Other options not precluded.
· Recommended WF:
· Collect companies’ view.

Issue 1-1-5: Gap sharing between positioning and RRM measurements 
· Proposals
· Option 1: (Intel)
· For Intra-frequency measurement with gap, CSSFintraRSTD_noMG = CSSFoutside_gap,i is the scaling factor for the SSB-based measurements on the ith carrier frequency as defined in clause 9.1.5.1.2 of TS38.133 for the equal splitting gap sharing scheme only
· For Inter-frequency measurement, CSSFinterRSTD = CSSFwithin_gap,i is the scaling factor for the RSTD measurements on the “i”th positioning frequency layer as defined in clause 9.1.5.2.2 of TS38.133 for the equal splitting gap sharing scheme only
· Option 2: (HW)
· Re-use the handling of LTE PRS in Rel-15 CSSF for gap sharing between NR PRS and RRM.
· Option 3. Other options are not precluded
· Recommended WF:
· Collect companies’ view.
Sub-topic 1-2: Impact of active BWP on positioning measurements
Issue 1-2-1: UE behaviour if active BWP is switched during positioning measurement done within active BWP i.e. no gaps are configured: 
· Proposals
· Option 1: CATT, Intel, HW
· 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: QC, E///
· If active BWP switching interrupts any PRS/SRS then the UE is not required to meet positioning measurement requirements. 
· Other options are not precluded.
· Recommended WF:
· Further discuss different options.
Issue 1-2-2: Define UE behaviour if active BWP switching overlaps/collides with gaps used for PRS measurements?
· Proposals
· Option 1: ZTE, E///, HW, MTK, Intel
· Yes.
· Option 2: QC, CATT
· No
Issue 1-2-3: If defined then what is UE behaviour if active BWP switching overlaps/collides with gaps used for PRS measurements?
· Proposals
· Option 1: ZTE, Intel
· Active BWP switching is prioritized over PRS measurement in a gap where active BWP switching is triggered.
· Option 2: MTK, E///
· PRS measurement is performed in a gap even if active BWP switching is triggered in that gap i.e. PRS measurement is prioritized in gaps.
· Option 3: HW
· UE is not required to meet positioning measurement requirements.
· Recommended WF:
· Further discuss different options.
Issue 1-2-4: PRS measurement period when incomplete PRS measurement in active BWP is abandoned and restarted in gaps 
Agreements in RAN4#94-ebis (R4-2005379): Following is the 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 the positioning measurement and performs the positioning measurements in gaps.
· Proposals
· Option 1: E///
· The total PRS measurement period (TPRS,total) in scenario when, “UE abandons old/incomplete positioning measurement performed within the active BWP, restarts the positioning measurement and performs the positioning measurements in gaps”, can be expressed as follows
TPRS,total = TPRS,BWP + Tgap,acquire + Tgap, config + TPRS, gap
Where:
· TPRS,BWP = PRS measurement period for PRS measurement within active BWP
· Tgap,acquire = Tgap,receive - Tgap,request; where:
· Tgap,request = It is the moment the UE sends requests for gaps to gNB.
· Tgap,receive = It is the moment the UE receives gap configuration from gNB.
· Tgap, config = Time required by UE to configure gaps; RRC reconfiguration delay.
· TPRS, gap = PRS measurement period for PRS measurement using measurement gap.
· Other options not precluded
· Recommended WF:
· Further discuss different options.
Sub-topic 1-3: Concurrent RRM/PRS measurements during their processing times
Issue 1-3-1: Any impact on RRM measurements during PRS processing time and/or on PRS measurements during RRM processing time?
· Proposals
· Option 1: Intel, HW, CATT
· Yes
· Option 2: MTK
· Yes; but only if RRM/PRS measurement involves changing the RF center frequency
· Option 3: QC
· No
· Recommended WF:
· Further discuss the 2 options.
Issue 1-3-2: Solution/UE behaviour on RRM measurements during PRS processing time and/or on PRS measurements during RRM processing time if impact is 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: CATT, MTK
· Extend the current RRM requirements.
· Option 3: HW
· Extend the current RRM requirements or define conditions under which the current RRM requirements apply.
· Other options not precluded
· Recommended WF:
· Further discuss different options if impact of concurrent PRS/RRM during processing time is identified.
Issue 1-3-3: UE capability for concurrent RRM/PRS processing/measurement 
· Proposals
· Option 1: QC
· Define UE capability signalling i.e. UE capable of concurrent processing of PRS and RRM measurements does not need any PRS and/or RRM measurement relaxation.
· Other options not precluded
· Recommended WF:
· Further discuss is needed.
Companies views’ collection for 1st round 
Open issues 

Issue 1-1-1: Applicability of Rel-15 MG patterns for positioning measurements:
	Company
	Comments

	Ericsson
	Support option 1

	Huawei
	Option 1.

	CATT
	Support option 1.

	Qualcomm
	While we support option 1, we think it is important to note and capture that performing PRS measurement in successive MG occasions is subject to signaled UE capability {N,T}. Otherwise, there can be a misunderstanding that UE can do PRS processing every MG period which may not be possible.

	Intel
	Basically it is unnecessary to support the gap pattern with MGL<6ms in Rel15 for NR positioning. So we prefer the basic mandatory gap pattern in Rel15 (#0 and 1) can be applicable for NR positioning measurements. But if majority companies are fine with Option 1, we can also accept Option 1. 

	Nokia
	We support option 1.

	MTK
	Option 1



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

	Ericsson
	Support option 2. Without new gaps with MGL > 6 ms, the several PRS configurations cannot be used. 

	Huawei
	Option 2. 

	CATT
	Support option 1. This is not an urgent issue and may have other impact on existing measurement, we should focus on the measurement requirements and defer this issue to future release.

	Qualcomm
	Support option 2. We disagree with proponents of option 1 that the issue is not urgent. It is quite urgent and in RAN1, the capability discussion is only happening within the context of MG. 

	Intel
	Support Option 1. It is quite challenging to complete all necessary works to introduce the new gap pattern beside MGL and MGRP themselves. For an instance, the UE capability and gap sharing to support the new gap pattern.
Even for the MGL we can see some different views from the proponents who support Option 2.
To Qualcomm: in our understanding, the urgent issue means without it the basic functionality of NR positioning can’t be guaranteed.  

	Nokia
	We support option 2. New gap patterns are aligned to UE PRS processing capability defined by RAN1 and thus should be introduced in Rel-16.

	MTK
	Support option 2. 
A possible compromise is that in Rel-16 we agree MGL 10ms with MGRP 80ms and 160ms.
MGL 10ms is expected to have less impact to current RRM measurement.
While MGRPs 80ms and 160ms already exist in current specification.


 
Issue 1-1-3: New MG patterns if introduced in Rel-16
	Company
	Comments

	Ericsson
	We prefer to stick to agreed MGL and MGRP in the last meeting (i.e. MGL and MGRP in options 1, 3 and 4). However, based on new proposals, we can compromise on MGL = 10, 20, 40, 60 and 80 ms and MGRP = 40, 80, 160 ms, 320 and 640 ms. The combinations need further discussion.

	Huawei
	For MGL, we are fine to change 50ms from WF last meeting to 60ms based on the reason mentioned by Nokia, but we are not sure if 80ms MGL is needed. 
For MGRP, we think large MGRP like 320ms and 640ms should be also defined for small MGL like 10ms, because small MGL may also be used for PRS-only measurement.

	Qualcomm
	We’re fine in changing 50ms to a larger value but 80ms gap duration may have impact on communication link. We should also limit the number of new gap patterns. We have reservations about allowing small MGL with large MGRP because RAN4 already agreed that one gap pattern will be used for both RRM and PRS. 

	Intel
	Up to the conclusion of 1-1-2. 

	Nokia
	In the options above, we withdraw our proposal to replace MGL of 50 ms by 80 ms (the reason for 80 ms being that other RRM/ PRS measurements can be done successively in one gap), but it is not aligned to RAN1 agreements on UE PRS processing capability. Hence either 50 ms or 60 ms should then be used. 
Otherwise we support option1, which is a reasonable set of MG patterns. We think that the overhead factor of 30% (for one pattern ID) is not too high, given that timely PRS measurements may be needed and given that this ratio already exists in Rel-15 for GP ID#4.

	MTK
	Up to the conclusion of 1-1-2.
If new gaps are going to be introduced in Rel-16, we suggest to firstly agree MGL 10ms with MGRP 80ms and 160ms.
MGL 10ms is expected to have less impact to current RRM measurement.
While MGRPs 80ms and 160ms already exist in current specification.


Issue 1-1-4: UE capability for supporting new MG patterns if introduced in Rel-16 
	Company
	Comments

	ZTE
	Support Option 1.

	Ericsson 
	Support Option 1.

	Huawei
	Option 1, and prefer to have separate capability for each individual gap pattern like in Rel-15.

	CATT
	Discuss after the conclusion of issue 1-1-2 and issue 1-1-3.

	Qualcomm
	Support option 1.

	Intel
	Up to the conclusion of 1-1-2. 

	Nokia
	We support option 1.

	MTK
	Option 1 



[bookmark: _Hlk41053084]Issue 1-1-5: Gap sharing between positioning and RRM measurements 
	Company
	Comments

	Ericsson
	We need more discussion on details of CSSF. 

	Huawei
	Option 2, i.e. re-use Rel-15 principle. 
On option 1, one question is why CSSF OUTSIDE gap defined (in section 9.1.5.1) should be applies for intra-frequency measurement WITH gaps?

	Qualcomm
	We can support option 2 as a starting point and discuss the details further. We cannot agree on “equal splitting” in option 1. Whether to do equal splitting or not depends on the MGRP and PRS period and cannot be blindly applied to all scenarios.

	Intel
	Firstly we need prioritize the gap sharing between the positing and RRM measurement based on Rel15 gap pattern. 
Secondly, in principle, we share same view as HW. That is we can support Option 2 with more detailed design. But regarding to too high complexity of current gap sharing mechanism, we prefer some simpler way to converge this issue   (e.g. assuming only the equal splitting ). 
Reply to HW’s question above: Sorry, it is a typo. The corrected option 1 is included above. 

To Qualcomm’s comments on the equal splitting:  without such restriction, there are more issues to be addressed (e.g. the network signal to indicate “Kintra and Kinter”). If we tried to converge this issue in this meeting, some light schemes are needed. But anyway we can also fine if other companies have better idea to simplify these mechanism realistically.  

	Nokia
	In our view reusing Rel-15 CSSF for gap sharing between NR PRS and RRM could be used as baseline. But this needs to be discussed also in view of the concurrent PRS / RRM measurements and processing issue discussed in issue 1-3-1.

	MTK
	Option 2



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

	ZTE
	Here we tend to agree with Option 2.

	Ericsson
	Support option 2

	Huawei
	Option 1. It is restrictive for network to always avoid BWP switch colliding with PRS measurement, e.g. the network may not know if a particular UE is doing PRS measurement or not. There are also cases when serving cell does not know the PRS location in time, e.g. when UE is configured with CA and PRS is transmitted in the BW of PCell, even the PRS location is known to the PCell, it may not be known to the SCell.

	CATT
	Support option 1.

	Qualcomm
	Support option 2. We understand that it cannot be avoided in some situations. However, BWP switch can happen quite often and we can’t understand how useful this can be to LMF because extending the measurement period beyond responseTime means LMF discards everything and restarts the session. So in our view, this is not helpful. Also, at least in multi-RTT, serving gNB knows when UE is in a positioning session because it has scheduled UE with SRS for positioning. 

	Intel
	Support Option 1. 
According to our observation 1 in [R4-2006555], if BWP switching w/o central frequency/SCS change UE may perform the ongoing PRS measurement. And if such condition can’t be satisfied, UE  can suspend the PRS measurement until next PRS occasion which shall be far away from BWP switching.  So the measurement extension is quite reasonable instead of no any requirements.  The option 2 is too conservative. 
“Observation 1: Whether there is impact on positioning measurement being performed within the active BWP depends on BWP switching scenario and PRS measurement types (non-gap or gap-assisted). For an example, there is no any impacts on PRS measurement from the BWP switching when 
· BWP switching without central frequency change and
· Non-gap assisted PRS measurement”


	Nokia
	We support option 2.

	MTK
	Support option 2



Issue 1-2-2: Define UE behaviour if active BWP switching overlaps/collides with gaps used for PRS measurements?
	Company
	Comments

	ZTE
	Support Option 1.

	Ericsson
	Support option 1. UE behavior should be defined. 

	Huawei
	Option 1, we understand the specification cannot enforce network behavior, so it should be made clear what UE would do in this case.

	CATT
	Support option 2.

	Qualcomm
	Support option 2. This is not new to R16 positioning. R15 RRM did not specify a UE behavior for active BWP switching overlap with gaps and R16 should be the same.

	Intel
	Support Option 1.
It is better to clarify UE’s behavior to avoid the potential impacts on current RRM requirements. For an example, whether BWP switching delay will be extended or not in case of such collision.

	Nokia
	We support option 1.

	MTK
	Option 1



Issue 1-2-3: If defined then what is UE behaviour if active BWP switching overlaps/collides with gaps used for PRS measurements?
	Company
	Comments

	ZTE
	We support Option 1 since in our view BWP switch is of more importance than positioning, hence the higher priority given.

	Ericsson
	We support option 2. We can compromise to option 1. If option 1 is supported then we need to allow the UE to extend the measurement period by one MGRP. 

	Huawei
	Option 3. For UE behavior, we agree with option 1. For UE requirements, BWP switch requirement is still to be met, while UE is not expected to meet the PRS measurement requirements. 

	Intel
	Support Option 1. 
In our view, the option 2 will impact current RRM requirements significantly. For an example, the BWP switching delay need to be re-studied. 
For Option 3, it is will preclude  Option 1. Actually in case of BWP switching prioritized, the PRS measurement requirements with gap may be impacted. 

	Nokia
	We support option 2. UE should complete the positioning measurement in gap first not to impose additional positioning measurement delay. 

	MTK
	Option 2. The idea is simply that POS has higher priority than active BWP switching



Issue 1-2-4: PRS measurement period when incomplete PRS measurement in active BWP is abandoned and restarted in gaps 
	Company
	Comments

	Ericsson
	Support option 1. This is elaboration of the agreement from the last meeting as we have to specify the requirement in the spec.

	Huawei
	We do not see the need to define specific requirement. When UE received gap configuration, UE shall meet the measurement period requirements with gaps, and there is no need to specify additional requirements. 

	CATT
	Agree with HUAWEI’s view, no need to define the requirement. We  have agreed to restart the positioning measurement and performs the positioning measurements in gaps in this case. Then the measurement should be performed when the gap is configured and meet the requirement with gap.

	Qualcomm
	We share the same view as Huawei. In our understanding, RAN4 has never defined, or quantified, the NW signalling exchange delay (e..g, for MG setup) and this is not necessary.

	Intel
	This scenario is one of special case for UE behavior when active BWP switching conflicting with PRS measurement. So in our view, it shall follow same principle of 1-2-3.
And when can UE restart the PRS measurement shall be FFS also. ( e.g. after the BWP switching completed)

	Nokia
	We agree with Huawei. If UE abandons old/incomplete positioning measurements, based on agreed criteria, then measurement requirements for gap configuration apply. Thus, the UE should not further delay required gap measurements (e.g. for colliding active BWP change).

	MTK
	Agree with HW’s view



Issue 1-3-1: Any impact on RRM measurements during PRS processing time and/or on PRS measurements during RRM processing time?
	Company
	Comments

	Ericsson
	Support option 3

	Huawei
	Option 1. 
On option 2, we understand typically network will not ensure same center frequency between SSB/CSI-RS for RRM and PRS, and moreover, UE is likely to be configured with multiple frequency layers for RRM measurement and PRS measurement, so it is hard to define when RRM/PRS measurement involves changing the RF center frequency.
On option 3, as also mentioned by Qualcomm paper, this depends on UE implementation. We also have some clarification questions to Qualcomm: 
- is option 3 applicable for both SSB and CSI-RS based RRM measurement? 
- is option 3 applicable for all SSB and PRS frequency layers? E.g. can UE support concurrent measurement of SSB on f1 and PRS on f2 in the same OFMD symbols?

	CATT
	Support option 1. 

	Qualcomm
	We support option 3 but are ok to define this as a UE capability signaling. If a UE implementation allows concurrent PRS/RRM processing, it should signal so and NW will have more flexibility in scheduling SMTC and PRS. For UE’s that do not support this, NW will not have such flexibility. 
In response to Huawei’s questions: option 3 is limited to SSB based RRM. For the second question, in our view, the discussion is about RRM and PRS on the same frequency layer. For different frequency layers, UE will require MG and gap sharing factor for RRM and PRS will kick in anyway.

	Intel
	Both Option 1 and 2 are fine for us. 

	Nokia
	Option 3 is preferable. As this depends on UE implementation and complexity though, more investigation on appropriate minimum spec requirements and UE capabilities, the latter being proposed by Qualcomm, is needed. In our view this issue also will affect gap sharing rules.

	MTK
	For simplicity, considering different UE implementations, we can agree QC’s proposal that UE can signal its capability for option 1 and 3.


Issue 1-3-2: Solution/UE behaviour on RRM measurements during PRS processing time and/or on PRS measurements during RRM processing time if impact is identified
	Company
	Comments

	Huawei
	Option 3. 
When both RRM and PRS measurement are done in gaps, we can use CSSF for extension of measurement period. When one of them or both are measured without gaps, we can define the conditions under which the current RRM requirements apply, e.g. as in option 1.

	CATT
	In our understanding, this issue shall be discussed separately for the case without gap and with gap. If PRS measurement and RRM measurement are performed with gap, the requirement is extended  through CSSF. If PRS measurement and RRM measurement are performed without gap, the requirement shall be applied for the case that there is no collision between PRS resource and SSB/other signal. 

	Qualcomm
	We support option 3 and can agree that depending on whether RRM or PRS or both require MG or not, the solution may differ. 

	Intel
	Support option 1 
In comparison with other Options, Option 1 needs less efforts to address the issue identified. 

	MTK
	Option 2 or option 3 are both agreeable

	
	


Issue 1-3-3: UE capability for concurrent RRM/PRS processing/measurement 
	Company
	Comments

	Huawei
	We think UE should not be required to do concurrent PRS/RRM measurement, but we are fine to define the UE capability if some UE implementation can support it. 

	Qualcomm
	Support option 1.

	Intel
	This issue is quite similar as the active BWP switching colliding with PRS measurement especially for SSB measurement with gap. So by default UE could not proceed the concurrent measurements on both PRS and SSB with current RAN1’s design. From RAN4 perspective, the requirement relaxation is one of effective way to resolve this problem without any other efforts (e.g. additional UE capability).
We can also defer this discussion beyond Rel16.

	Nokia
	In our view, first issue 1-3-1 needs further investigation. If option 3 in issue 1-3-1 cannot be agreed, then option 1 in present issue is an appropriate way forward.

	MTK
	Support option 1

	
	



CRs/TPs comments collection
	CR/TP number
	Comments collection

	
	

	
	

	
	



[bookmark: _Hlk41906679]Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic 1-1
	Issue 1-1-1: Applicability of Rel-15 MG patterns for positioning measurements
Tentative agreements: All Rel-15 MG patterns are applicable for positioning measurements.
Candidate options: Discuss additional details:
Is performing PRS measurement in successive MG occasions subject to signaled UE capability {N,T}? N = duration of DL PRS symbols in ms processed every T ms.
Option 1: QC
Yes
Option 2: 
No
Recommendations for 2nd round: Need further discussion on above question

	Sub-topic 1-1
	Issue 1-1-2: Need for new MG pattern in Rel-16
Tentative agreements: None
Candidate options: 
Should new MG pattern for positioning measurements be introduced in Rel-16?
Option 1: HW, QC, E///, MTK, Nokia
Yes
Option 2: Intel, CATT
No
Recommendations for 2nd round: Need further discussion

	Sub-topic 1-1
	Issue 1-1-3: New MG patterns if introduced in Rel-16
Tentative agreements: 
· Uphold agreements on MGL and MGRP from RAN4#94-ebis (MGL =10, 20, 40 and 50 ms and MGRP=80, 160, 320, 640 ms)
· Combinations of MGL and MGRP: 
	Pattern #
	MGL (ms)
	MGRP (ms)

	0
	10
	80

	1
	10
	160

	2
	20
	80

	3
	20
	160

	4
	40
	320

	5
	40
	640

	6
	50
	320

	7
	50
	640



Candidate options: Which of these additional MG patterns are agreeable?
	Pattern #
	MGL (ms)
	MGRP (ms)

	8
	10
	160

	9
	10
	320

	10
	20
	160

	11
	20
	320

	12
	40
	160

	13
	50
	160



Recommendations for 2nd round: Additional combinations of MGL and MGRP need further discussion

	Sub-topic 1-1
	Issue 1-1-4: UE capability for supporting new MG patterns if introduced in Rel-16
Tentative agreements: New MG patterns, if introduced, shall be UE capability.
Candidate options: None
Recommendations for 2nd round: None

	Sub-topic 1-1
	Issue 1-1-5: Gap sharing between positioning and RRM measurements 
Tentative agreements: Re-use the handling of LTE PRS in Rel-15 CSSF for gap sharing between NR PRS and RRM.
Candidate options: None
Recommendations for 2nd round: None

	Sub-topic 1-2
	Issue 1-2-1: UE behaviour if active BWP is switched during positioning measurement done within active BWP i.e. no gaps are configured 
Tentative agreements: None
Candidate options:
· Option 1: CATT, Intel, HW
· 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: QC, E///, Nokia, MTK
· If active BWP switching interrupts any PRS/SRS then the UE is not required to meet positioning measurement requirements. 
Recommendations for 2nd round: Need further discussion

	Sub-topic 1-2
	Issue 1-2-2: Define UE behaviour if active BWP switching overlaps/collides with gaps used for PRS measurements? 
Tentative agreements: None
Candidate options:
Define UE behaviour if active BWP switching overlaps/collides with gaps used for PRS measurements?
· Option 1: ZTE, E///, HW, MTK, Intel, Nokia
· Yes.
· Option 2: QC, CATT
· No
Recommendations for 2nd round: Need further discussion

	Sub-topic 1-2
	Issue 1-2-3: If defined then what is UE behaviour if active BWP switching overlaps/collides with gaps used for PRS measurements? 
Tentative agreements: None
Candidate options:
If defined then what is UE behaviour if active BWP switching overlaps/collides with gaps used for PRS measurements? 
· Option 1: ZTE, Intel, HW
· Active BWP switching is prioritized over PRS measurement in a gap where active BWP switching is triggered.
· Is UE required to meet PRS measurement requirements if option 1 is adopted?
· Option 1: E///
· Yes with extended period (relaxed requirements)
· Option 2: HW
· No
· Option 2: MTK, E///, Nokia
· PRS measurement is performed in a gap even if active BWP switching is triggered in that gap i.e. PRS measurement is prioritized in gaps.
Recommendations for 2nd round: Need further discussion

	Sub-topic 1-2
	Issue 1-2-4: PRS measurement period when incomplete PRS measurement in active BWP is abandoned and restarted in gaps 
Tentative agreements: Following was agreement in RAN4#94-ebis (R4-2005379):
“Following is the 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 the positioning measurement and performs the positioning measurements in gaps”.
Do not define any additional requirements related to the above agreement but capture the above UE behavior in the relevant requirements for positioning measurement being performed within the active BWP. 
Candidate options: None
Recommendations for 2nd round: None

	Sub-topic 1-3
	Issue 1-3-1: Any impact on RRM measurements during PRS processing time and/or on PRS measurements during RRM processing time?
Issue 1-3-3: UE capability for concurrent RRM/PRS processing/measurement
Tentative agreements:
Define the following two set of requirements:
1. For UE which does not need any PRS and/or RRM measurement relaxation due to concurrent processing of PRS and RRM measurements.
2. For UE which needs PRS and/or RRM measurement relaxation due to concurrent processing of PRS and RRM measurements.
Define UE capability signalling which indicates the concurrent processing of PRS and RRM measurements does not need any PRS and/or RRM measurement relaxation. 
Candidate options: None
Recommendations for 2nd round: Draft of LS to RAN2

	Sub-topic 1-3
	Issue 1-3-2: Solution/UE behaviour on RRM measurements during PRS processing time and/or on PRS measurements during RRM processing time if impact is identified
Tentative agreements: None
Candidate options:
· 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: CATT, MTK
· Extend the current RRM requirements.
· Option 3: HW, MTK, QC
· Extend the current RRM requirements or define conditions under which the current RRM requirements apply.
Recommendations for 2nd round: Need further discussion

	
	

	
	



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

	#1
	LS to RAN2 on UE capability for concurrent processing of PRS and RRM measurements
	
Qualcomm




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

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



Discussion on 2nd round (if applicable)
For commenting please refer to section 1.4.1	Open issues from first round.
Issue 1-1-1: Applicability of Rel-15 MG patterns for positioning measurements:
Only the following question to be addressed:
Is performing PRS measurement in successive MG occasions subject to signaled UE capability {N,T}? N = duration of DL PRS symbols in ms processed every T ms.
Option 1: QC
Yes
Option 2: 
No
	Company
	Comments

	Qualcomm
	Support option 1. Given the range of values for MG period and {N,T}, it is possible that it takes T > MGRP to measure PRS resources and in such case, performing PRS measurement in successive MG occasions is not possible.

	Huawei
	Support option 1.

	CATT
	Support option 1.

	Ericsson
	Support option 2. Whether PRS measurement is done in successive MG occasions or not should be left for UE implementation. 

	Intel
	Tentatively support Option 1. In our understanding, these successive MG occasions shall be within a “T”. And how to define PRS processing window (“N”) in case of non-contiguous measurement occasions shall be clarified also. 
[image: ]

	Nokia
	We support option 1. In our view, this is aligned to previous RAN1 agreements.

	MTK
	Option 1



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

	Qualcomm
	Support option 1. Given the agreement in RAN1 last week to only define capability signaling and requirements for PRS measurements with MG, we think it is very urgent and important to define new MG patterns for positioning in R16.

	Huawei
	Support option 1.

	CATT
	Support option 2. Current gap pattern can cover most of PRS configuration and won’t impact the basic functionality, and for PRS configuration with large length or large time gap, we can also use successive gap to cover the configuration. I think gap pattern addition is not the urgent issue we have to do in this release. So we suggest to introduce new gap pattern in future release.

	Ericsson
	Support option 1

	Intel
	Support Option 2. Beside the new gap patterns themselves, RAN4 needs more evaluations on the potential impacts on the existing RRM requirements. For an instance, whether the current intra/inter RRM requirements with gap needs to be revisited because of the longer MGRP. In Rel15, we define them based on the available gaps within a DRX cycle assuming the maximum MGRP is 160ms. 


	Nokia
	We support option 1. New gap patterns are aligned to UE PRS processing capability defined by RAN1 as well as to PRS configurations and thus should be introduced in Rel-16. We agree to Intel’s comment in 1st round, that UE capability for MG pattern support is a relevant discussion item. At least one new mandatory UE MG pattern needs to be defined (proposal: based on MGL=10 ms).

	MTK
	Option 1


 
Issue 1-1-3: New MG patterns if introduced in Rel-16:
Which of these additional MG patterns are agreeable?
	Pattern #
	MGL (ms)
	MGRP (ms)

	
	
	

	9
	10
	320

	
	
	

	11
	20
	320

	12
	40
	160

	13
	50
	160



	Company
	Comments

	Qualcomm
	Support tentative agreement. 
Pattern 8 is same as pattern 0 in tentative agreement.
Ok with pattern 9.
Pattern 10 is same as pattern 3 in tentative agreement.
OK with pattern 11
Patterns 12 and 13 are ok too

	Huawei
	Support to additionally define GP 9 and 11. 
GP 8 and 10 are already in the tentative agreements.
GP 12 and 13 may cause too big impact on data scheduling, and we propose to not define them.
We were proposing to also include {10, 640} and {20, 640}, but we can also compromise to not define them.

	CATT
	No discussion based on comments on issue 1-1-2.

	Ericsson
	Support all candidate patterns. Based on discussion at GTW today (Wednesday, 3rd) we suggest that following new MG patterns are introduced in Rel-16. RAN4 already agreed that the same MG pattern will be shared between RRM and positioning measurement. 
	Pattern #
	MGL (ms)
	MGRP (ms)

	0
	10
	80

	1
	20
	160




	Intel
	No discussion based on comments on issue 1-1-2.


	Nokia
	We support the tentative agreement. GP 8 and GP 10 are obsolete. At least one of the new introduced MG patterns needs to be mandatory for UE as commented to previous issue. 

	MTK
	We support GP 0, 1 only



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

	Qualcomm
	Given the RAN1 agreement to define capability and requirements for positioning measurement via MG only, we don’t think this issue needs to be discussed anymore. 

	Huawei
	Agree with Qualcomm comments. 

	CATT
	No need  to discuss.

	Ericsson
	Support option 2. But if requirements are only in gaps then agree this is not an issue

	Intel
	According to RAN1’s agreement, we need NOT to discuss this issue any more.

	Nokia
	We agree, this is not an issue anymore.

	
	

	
	



Issue 1-2-2: Define UE behaviour if active BWP switching overlaps/collides with gaps used for PRS measurements?
	Company
	Comments

	Qualcomm
	Option 2. We still don’t understand how this issue is new to R16 and NR positioning and why it is treated differently than R15.

	Huawei
	Option 1. 
On option 2, if UE behavior is not defined, it means UE needs to meet both the BWP switch requirements and the PRS measurement requirements. We do not think this is the intention.

	CATT
	Support option 2, first I think the BWP switch signaling should not transmit within gap. But there is one case that UE receive BWP switch signaling before gap but the switching time is collided with gap, in this case we can support option 1 to define UE behavior.

	Ericsson
	Support option 1. Agree with Huawei that without UE behavior it can be interpret that the UE has to meet both BWP switching and PRS measurement requirements. 

	Intel
	Support option 1.It is better to clarify UE’s behavior to avoid the potential impacts on current RRM requirements. 
But if we can’t reach consensus on this meeting, we can also down scope this in Rel16.

	Nokia
	We support option 1. We think that the UE behavior needs to be specified for this scenario.

	MTK
	Option 1. We think that the UE behavior needs to be specified for this scenario.

	
	



Issue 1-2-3: If defined then what is UE behaviour if active BWP switching overlaps/collides with gaps used for PRS measurements?
	Company
	Comments

	Huawei
	Option 3. 
In our understanding, option 3 and option 1 are technically same. 

	CATT
	Support option 1. At least in R16 the gap is always needed for PRS measurement before and after switching according to RAN1 agreement, then there is small impact dropping one PRS measurement, so the BWP switching is prioritized. 

	Ericsson
	Prefer option 2. But we can also compromise to option 1->option 1. 

	Intel
	Up to the conclusion of  topic 1-2-2. 
Agree with HW. Option 1 and Option are same in terms of RAN4 requirements. 

	Nokia
	We support option 2. In our view the PRS measurement in the gap should be completed with higher priority.

	MTK
	Option 2. Same view as Nokia



Issue 1-3-2: Solution/UE behaviour on RRM measurements during PRS processing time and/or on PRS measurements during RRM processing time if impact is identified
	Company
	Comments

	Qualcomm
	Support option 3. We think it’s best to avoid defining requirements for this case. 

	Huawei
	Option 3. 

	CATT
	Support option 3. 

	Ericsson
	Support option 3

	Intel
	Support Option 1. Option 3 need more effort to extend the current RRM requirements. 

	MTK
	Option 3



Issue 1-3-3: UE capability for concurrent RRM/PRS processing/measurement
Agreement in first round: Define UE capability signalling which indicates the concurrent processing of PRS and RRM measurements does not need any PRS and/or RRM measurement relaxation.
Text describing UE capability in issue 1-3-3:

	Company
	Comments

	Huawei
	In our view, if the UE does not support concurrent PRS/RRM measurement, it will not be able to concurrently measure PRS on any PRS frequency layer and SSB/CSI-RS on any SSB/CSI-RS frequency layer in the same OFDM symbol. 
If both PRS and RRM are to be measured in gaps, there is no impact to the requirement considering we already have CSSF. 
If PRS is measured in gaps while RRM is not, we suggest to not define specific requirements but have a general statement in the spec such as “longer RRM measurement period is expected if SSB/CSI-RS to be measured outside MG collides with PRS occasion on any PRS frequency layer”. The statement applies only to UE not supporting concurrent PRS/RRM measurement.

	
	

	
	

	
	

	
	

	
	



Summary on 2nd round (if applicable)
Open issues 

	
	Status summary 

	Sub-topic 1-1
	Issue 1-1-1: Applicability of Rel-15 MG patterns for positioning measurements
Tentative agreements: FFS: Whether performing PRS measurement in successive MG occasions subject to signaled UE capability {N,T}? N = duration of DL PRS symbols in ms processed every T ms.

	Sub-topic 1-1
	Issue 1-1-2: Need for new MG pattern in Rel-16
Issue 1-1-3: New MG patterns if introduced in Rel-16
Tentative agreements: 
· Two new measurement gap patterns with MGL ≥ 10 ms and MGRP ≥ 80 ms shall be introduced in Rel-16.
· FFS whether the new MG patterns are applicable for RRM measurement or not.
· FFS: details of new MG patterns.
· Candidate MGL and MGRP for new MG patterns:
· MGL = {10, 18, 20, 34, 40 and 50} ms
· MGRP = {80, 160, 320 and 640} ms
· Combination of MGL and MGRP is FFS
· Other options for MGL and MGRP are not precluded

	Sub-topic 1-2
	Issue 1-2-1: UE behaviour if active BWP is switched during positioning measurement done within active BWP i.e. no gaps are configured 
Tentative agreements: This issue is not relevant since based on RAN1 agreement the measurements will always be used for positioning measurements. 

	Sub-topic 1-2
	Issue 1-2-2: Define UE behaviour if active BWP switching overlaps/collides with gaps used for PRS measurements? 
Tentative agreements: FFS: whether to define UE behavior if active BWP switching overlaps/collides with gaps used for PRS measurements.

	Sub-topic 1-2
	Issue 1-2-3: If defined then what is UE behaviour if active BWP switching overlaps/collides with gaps used for PRS measurements? 
Tentative agreements: 
Candidate options if the UE behavior is defined:
· Option 1: 
· Active BWP switching is prioritized over PRS measurement in a gap where active BWP switching is triggered.
· FFS: whether UE is required to meet PRS measurement requirements if option 1 is adopted.
· Option 2: 
· PRS measurement is performed in a gap even if active BWP switching is triggered in that gap i.e. PRS measurement is prioritized in gaps.

	Sub-topic 1-3
	Issue 1-3-1: Any impact on RRM measurements during PRS processing time and/or on PRS measurements during RRM processing time?
Issue 1-3-2: Solution/UE behaviour on RRM measurements during PRS processing time and/or on PRS measurements during RRM processing time if impact is identified
Issue 1-3-3: UE capability for concurrent RRM/PRS processing/measurement
Tentative agreements: FFS: whether concurrent RRM/PRS processing has any impact on RRM/PRS measurement.



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

	R4-2001920 (LS)
	Revised

	R4-2008669 (LS)
	Withdrawn

	R4-2008667 (WF)
	Approved




Topic #2: gNB measurement accuracy requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006024
	ZTE Corporation
	[bookmark: _GoBack]Proposal 1: Once a gNB supports one particular method, it has to meet the accuracy requirements to guarantee the positioning accuracy.
Proposal 2: Have different accuracy requirements for different types of BS.

	R4-2006172
	Qualcomm Incorporated
	Proposal 1. gNB positioning measurement accuracy requirements are NOT optional if supported by a gNB. 
Proposal 2. Select side conditions to meet accuracy for UE’s serving as well as neighbor cells; SINR value is FFS (side conditions in TS 36.111 can be used as a baseline).
Proposal 3. Performance requirements shall not limit the applicability to fixed antenna beams. Performance test setting can be further discussed to use fixed antenna beam.
Proposal 4. gNB measurement accuracy requirements shall apply to all PRS configurations.
Proposal 5. RAN4 to consider defining accuracy requirements in a tiered model (i.e., different accuracy requirements for different SRS BW). 
Proposal 6. gNB Rx-Tx accuracy applies provided that the UE transmit timing does not changes due to gNB sending TA during the measurement period defined based on proximity window of SRS and PRS occasions. 

	R4-2006235
	CATT
	Proposal 1:  Define accuracy for SRS-RSRP, gNB Rx-Tx time difference and UL RTOA.
Proposal 2: Mandatory for gNB to meet accuracy for supported positioning measurement.
Proposal 3: Select side conditions to meet accuracy for UE’s serving as well as neighbor cell, and the value in clause 7.2 in 36.111 can be reused.
Proposal 4: gNB measurement accuracy requirement is applied when gNB receives in beam direction which UL signal is transmitted.
Proposal 5: Accuracy requirement is defined based on a subset of SRS configuration.
Proposal 6：The gNB accuracy requirement should be applied for all BS types.
Proposal 7：Same rule related to TA change should apply for UE Rx-Tx time difference and gNB Rx-Tx time difference.
Proposal 8：gNB Rx-Tx time difference accuracy does not apply when TA change occurs during measurement period.

	R4-2006558
	Intel Corporation
	Proposal 1: Define the following requirements for NR positioning gNB measurements in Rel16.
· gNB Rx-Tx time difference
· UL SRS-RSRP
Proposal 1a: Define the following requirements for NR positioning gNB measurements in Rel16.
· gNB Rx-Tx time difference
· UL SRS-RSRP
· UL RTOA 
Proposal 2: gNB positioning measurement accuracy requirement is mandatory for gNBs which declare to support  corresponding NR Positioning functionality.
Proposal 3: The side condition for gNB accuracy requirements shall be applicable for serving cell or neighbour cells.

	R4-2007116
	Nokia, Nokia Shanghai Bell
	1. No RTOA minimum accuracy requirements will be defined.
1. a) It is optional for gNB to meet accuracy for supported positioning measurement. 
b) Three gNB measurement support levels on high level are introduced for each of SRS-RSRP and gNB Rx-Tx time difference measurement types
- Level 0:	no support 
- Level 1: 	support of a subset of minimum accuracy requirements for the measurement type
- Level 2: 	support of all minimum accuracy requirements for the measurement type
a) Side conditions for gNB Rx-Tx time difference and SRS-RSRP will be specified for UE’s serving gNB and for UE’s neighbor gNBs. 
b) Side conditions for UE’s serving gNB are FFS and need to be derived from system level simulations.
c) Side conditions for UE’s neighbor gNBs are based on clause 7.2 of TS 36.111 for FR1 and are FFS for FR2.
For deriving accuracy requirements and for defining requirements for conformance testing, fixed gNB antenna beams will be assumed for FR1 and FR2.
Accuracy requirements are defined for suitable PRS/SRS configurations, whilst gNB supports PRS/SRS configurations, as declared by the manufacturer.
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.
A third option is proposed: Whether the UE’s serving gNB supports the accuracy requirement for gNB Rx-Tx time difference during TA change is FFS, whilst for UE’s neighbor gNBs, the accuracy requirement is not applicable in case of TA change during the positioning measurement.
Accuracy requirements for SRS-RSRP and gNB Rx-Tx time difference depend on BS type (1-C, 1-H, 1-O and 2-O).

	R4-2007275
	Ericsson
	Proposal: Defer the decision until accuracy work has progressed.

	R4-2007277
	Ericsson
	Proposal 1: Use the same SINR values for UE and gNB as side condition for the accuracy requirement.
Proposal 2: The accuracy is depended on the bandwidth and in depended of the frequency range or the type of the gNB.

	R4-2007278
	Ericsson
	[bookmark: _Hlk40430584]Proposal: The manufacturer declare the subset of PRS/SRS configurations for which the minimum requirements are applicable. 

	R4-2007286
	Ericsson
	Proposal: Fixed antenna beams are assumed in gNB for deriving positioning accuracy.

	R4-2007304
	Ericsson
	Proposal: The requirements for gNB Rx-Tx time difference measurement apply, provided the NTA offset has not changed during the measurement period.

	R4-2007305
	Ericsson
	[bookmark: _Hlk40345210]Proposal: The requirements for positioning should be independent of the test type "connected", "hybrid" or "over the air".

	R4-2007847
	Huawei, HiSilicon, CMCC
	Generic principles
Observation 1: gNB measurement requirements are 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.

	R4-2007848
	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 side condition of gNB accuracy requirements are defined for UEs in both serving cell and neighbor cell. The SNR levels defined in 36.111 are used as starting point.
Proposal 3: gNB accuracy requirements does not depend on antenna beam configuration in gNB.
Proposal 4: gNB accuracy requirements are defined for subset of PRS/SRS configurations.
Proposal 5: gNB accuracy requirements are defined depending on gNB types. 
Proposal 6: gNB accuracy requirements for Rx-Tx time difference and UL-RTOA do not apply if there is TA change in UE SRS.



Open issues summary
Companies are requested to provide comments on the test case CRs in the table in section 3.3.2.
Sub-topic 2-1
Issue 2-1-1: Selection of option for gNB measurement accuracy requirements
· Option 1: E///, Nokia, Intel
· Define accuracy for SRS-RSRP and gNB Rx-Tx time difference 
· Option 2: CATT, HW, CMCC
· Define accuracy for SRS-RSRP, gNB Rx-Tx time difference and UL RTOA
· Recommended WF
· Need further discussion
Sub-topic 2-2
Issue 2-2-1: Optionality of gNB measurement accuracy requirements 
Question: Is gNB positioning measurement accuracy requirement optional for a gNB if it is supported by the gNB?
· Proposals
· Option 1: QC, CATT, ZTE, HW, Intel
· No
· Option 2: E///, Nokia
· Yes
· Recommended WF
· Need further discussion

Sub-topic 2-3
Issue 2-3-1: Side conditions (e.g. SINR) for applicability of accuracy
· Proposals
· Option 1: QC, CATT, HW, Intel
· One set of side conditions to meet accuracy for UE in serving as well as in neighbour cells 
· Option 2: Nokia, E///
· Separate side conditions to meet accuracy for UE in serving and for UE in neighbour cells 
· Other options not precluded
· Recommended WF
· Collect companies’ feedback on the above proposals

Issue 2-3-2: How to derive side conditions (e.g. SINR)
· Proposals
· Option 1: QC, CATT, HW
· Based on TS 36.111 clause 7.2
· Option 2: Nokia
· For serving cell: based on system simulations
· For neighbour cell: based on TS 36.111 clause 7.2
· Option 3: E///
· Reuse serving and neighbour cells’ side conditions used for defining UE positioning measurement accuracy
· Other options not precluded
· Recommended WF
· Collect companies’ feedback on the above proposals
Issue 2-3-3: Antenna configuration in accuracy requirement
· Proposals
· Option 1: E///, Nokia
· Assume fixed gNB antenna beams 
· Option 2: QC, CATT, HW
· Do not assume fixed gNB antenna beams 
· Other options not precluded
· Recommended WF
· Collect companies’ feedback on the above proposals

Issue 2-3-4: SRS/PRS configurations for accuracy requirements
· Proposals
· Option 1: QC
·  Accuracy is defined and met for all SRS/PRS configurations 
· Option 2: E///
·  Accuracy is defined for all SRS/PRS configurations but is met only for subset of SRS/PRS configurations declared by manufacturer
· Option 3: Nokia, HW, CATT
·  Accuracy is defined and met for only subset of SRS/PRS configurations
· Other options not precluded
· Recommended WF
· Collect companies’ feedback on the above proposals
Issue 2-3-5: Applicability of gNB Rx-Tx accuracy under TA change
· Proposals
· Option 1: QC, E///, HW
· In both serving and neighbour cells of the UE, gNB Rx-Tx accuracy shall not apply if UE transmit timing changes due to gNB sending TA during the measurement period
· Option 2: Nokia
· In UE’s serving cell, gNB Rx-Tx accuracy shall apply even if UE transmit timing changes due to gNB sending TA during the measurement period
· In UE’s neighbour cell, gNB Rx-Tx accuracy shall 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 2-3-6: Accuracy requirements for different BS types (1-C, 1-H, 1-O, 2-O)
· Proposals
· Option 1: CATT, E///
· Same accuracy requirement applies for all BS types. 
· Option 2: ZTE, 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 
Issue 2-1-1: Selection of option for gNB measurement accuracy requirements
	Company
	Comments

	E///
	Support option 1

	Huawei
	Option 2. 
UL-RTOA requirements should be defined otherwise there is nothing in RAN4 requirements to support UL-based positioning. The requirements can be re-used from that for gNB Rx-Tx time difference, so the additional specification effort is very minor.
One reason mentioned in Nokia paper for not defining RTOA requirements is that "there is a difference in applying the measurement in the positioning method compared to gNB Rx-Tx time difference". We do not understand this argument: we are only defining accuracy requirements for measurement, and how the measurements are applied in the positioning method is not relevant for RAN4. Also, the two measurements are used for different positioning methods, so only gNB supporting UL-TDOA needs to meet the accuracy requirements for UL-RTOA. 
Another reason mentioned in Nokia paper is the requirement on network sync, however, this is same issue for DL-TDOA, but it does prevent RAN4 defining requirements for UE RSTD, so we do not understand why we should have a different rule for UL.

	CMCC
	Option 2.
It is necessary to define requirements for the positioning types which only rely on BS measurement.

	CATT
	Support option 2. UL-RTOA measurement is mandatory for UL-only positioning. And there is no realization risk if gNB Rx-Tx is defined.

	Intel
	Option 1 and 2 are fine for us according to our proposals (P1 and P1a) in R4-2006558 

	Nokia
	We support option 1. This is based on previous agreement. 
Responding to Huawei, we described in our paper drawbacks of UL RTOA compared to Multi-RTT, the latter which is considered a major candidate for NR deployments and hence gNB accuracy requirements are justified to be specified for this method. 
Then, Huawei mentioned in their paper, RTOA as UL based method is suited for UE’s which do not support the positioning measurement. Whilst the UE in fact has not to perform measurements, it is still required to support transmission of SRS for positioning, introduced in Rel-16. Thus, from power saving aspect, there is no advantage versus Multi-RTT, as the UE still has to transmit to serving gNB and neighbor gNBs. So, there is considerable UE impact also for UL RTOA. 


 
Issue 2-2-1: Optionality of gNB measurement accuracy requirements 
	Company
	Comments

	ZTE
	Our view hasn’t changed which is the gNB has to meet accuracy requirements if it declares that it supports a certain positioning method. This is the only rational option in our view. We support option 1.

	E///
	Support option 2. But actually this discussion should be deferred to until RAN4 has defined the accuracy as by then we have more knowledge about details of accuracy.

	Huawei
	Option 1.

	CATT
	Support option 1.

	Qualcomm
	Support option 1 regardless of when/how the accuracy requirements are defined.

	Intel
	Support Option 1

	Nokia
	We support option 2. We also think this discussion can be led once the extent of gNB accuracy requirements for the selected measurement types becomes clear. Regarding this aspect, we have provided some examples in our contribution.



Issue 2-3-1: Side conditions (e.g. SINR) for applicability of accuracy
	Company
	Comments

	E///
	Support option 2. This means better accuracy for serving cell (higher SINR) compared to that for neighbor cell (lower SINR).

	Huawei
	Option 1.

	CATT
	Support option 1.

	Qualcomm
	Support option 1. There should be no differentiation between serving and neighbor gNB.

	Intel
	Support Option 1

	Nokia
	We support option 2. As side condition for UE Rx-Tx time difference is limited to serving gNB, corresponding accuracy performance for serving gNB should also be defined, to ensure balanced performance between DL and UL. As for DL RSTD, SINR conditions for serving gNB and neighbour gNB cell will differ. 



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

	E///
	Support option 3. 

	Huawei 
	Option 1. This is a starting point, and we can revisit if any technical issues are identified.

	CATT
	Support option 1. And I don’t understand why the side condition of UE measurement is reused since the receive power and capability of UL signal is different with DL signal.

	Qualcomm
	Support option 1. Option 3 does not even make sense. As CATT mentioned, how can we have the same side condition for gNB with 46 dBm transmit power as that of UE with 23 dBm? 

	Nokia
	We support option 2. For FR2, higher SINR values may be selected for serving cell and neighbor cells, this should be aligned to relaxations for FR2 side conditions for UE requirements.

	
	



Issue 2-3-3: Antenna configuration in accuracy requirement
	Company
	Comments

	E///
	Support option 1. The basis is the description from 38.104 Section 9.2.1. The core requirements based on “declared beam at a specific beam peak direction” 

	Huawei
	Option 2. Still, the impact of fixed beam assumption on the accuracy requirements is not clear from the proponents, and we do not understand why the Rx beam assumption should be different from UE side.

	CATT
	Before we discuss this issue, we need to unify the understanding for fixed beam.

	Qualcomm
	Can proponents of option 1 clarify how beam direction impacts timing measurements? Our understanding is that the antenna gain can change a lot based on beam direction but that will already be reflected in the side condition for which the accuracy requirements should apply. So as long as those side conditions are met, what would be the impact on timing measurement accuracy requirements?

	Intel
	No strong preference. But as a start point, the fixed gNB antenna can be assumed.

	Nokia
	We support option 1. Directions of UE and gNB beams (beam peaks) should be matching for the requirements. 



Issue 2-3-4: SRS/PRS configurations for accuracy requirements
	Company
	Comments

	E///
	Support option 2. SRS/PRS configurations are related to many other configurations (e.g. UL/DL slot configurations, BW etc), which are declared by the BS. 

	Huawei
	We can agree to that accuracy requirements are define for all PRS configurations. 
For SRS, we agree it is meaningful to define the accuracy based on SRS BW, but it is still to be seen if requirements should be defined for all SRS BWs. We can discuss in the Perf part when we have simulation results.

	CATT
	Support option 3.

	Qualcomm
	For PRS, at least, all configurations should be defined similar to UE side. We can defer the discussion on SRS configurations when we see the results for smaller SRS BW.

	Intel
	Support Option 3. But we can defer this discussion in the performance part discussion.  

	Nokia
	We agree that PRS configuration is not impacting gNB measurement accuracy, as just serving to define gNB Tx time, hence accuracy requirements can be defined for all PRS configurations. In our view, accuracy requirements should be specified for suitable SRS configurations. However, manufacturer will declare which SRS configurations are supported from these suitable ones. It is to be seen, if suitable SRS configurations can be extended to all SRS configurations based on the fact that some SRS configuration parameters may not impact accuracy. We agree that this should be based on simulation results. 



Issue 2-3-5: Applicability of gNB Rx-Tx accuracy under TA change
	Company
	Comments

	ZTE
	We prefer Option 1.

	E///
	Option 1

	Huawei
	Option 1.

	CATT
	Support option 1.

	Qualcomm
	Option 1.

	Intel
	Support Option 1

	Nokia
	We can agree to option 1.  


Issue 2-3-6: Accuracy requirements for different BS types (1-C, 1-H, 1-O, 2-O)
	Company
	Comments

	ZTE
	We support Option 2. Different requirements shall be set for different BS types. Details can be FFS.

	E///
	We prefer option 1. But it may not be very obvious without detailed analysis. So this is better discussed and decided when the accuracy work has progressed. 

	Huawei
	Option 2. 
We understand at least the margin in the accuracy can be different, e.g. for UE RSRP we have different RF margin for FR1 and FR2 and same should be considered for gNB. For timing measurement, the calibration of the group delay between antenna and baseband can also be depending on gNB types.

	CATT
	Support option 1.

	Intel
	Regarding to quite difference for the different BS types (e.g. maximum power level), the accuracy requirements shall be differentiated. It can be FFS in the performance part after this meeting.

	Nokia
	We support option 2. The definition of the reference point for timing measurements for BS types is different and the achievable measurement accuracy depends on the measurement bandwidth, which is different in FR1 and FR2.




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

	
	

	
	

	
	



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

	Sub-topic 2-1
	Issue 2-1-1: Selection of option for gNB measurement accuracy requirements
Tentative agreements: None
Candidate options:
· Option 1: E///, Nokia, Intel
· Define accuracy for SRS-RSRP and gNB Rx-Tx time difference 
· Option 2: CATT, HW, CMCC, Intel
· Define accuracy for SRS-RSRP, gNB Rx-Tx time difference and UL RTOA
Recommendations for 2nd round: Need further discussion

	Sub-topic 2-2
	Issue 2-2-1: Optionality of gNB measurement accuracy requirements 
Tentative agreements: No consensus. If no agreement is reached at RAN4#95-e then defer this question at later stage e.g. when gNB accuracy is being specified in the spec. 
Candidate options:
Is gNB positioning measurement accuracy requirement optional for a gNB if it is supported by the gNB?
· Option 1: QC, CATT, ZTE, HW, Intel
· No
· Option 2: E///, Nokia
· Yes
Recommendations for 2nd round: Need further discussion. 

	Sub-topic 2-3
	Issue 2-3-1: Side conditions (e.g. SINR) for applicability of accuracy
Tentative agreements: No consensus. 
Candidate options:
· Option 1: QC, CATT, HW, Intel
· One set of side conditions to meet accuracy for UE in serving as well as in neighbour cells 
· Option 2: Nokia, E///
· Separate side conditions to meet accuracy for UE in serving and for UE in neighbour cells 
Recommendations for 2nd round: Need further discussion. 

	Sub-topic 2-3
	Issue 2-3-2: How to derive side conditions (e.g. SINR)
Tentative agreements: No consensus.
Candidate options:
· Option 1: QC, CATT, HW
· Based on TS 36.111 clause 7.2
· Option 2: Nokia
· For serving cell: based on system simulations
· For neighbour cell: based on TS 36.111 clause 7.2
Recommendations for 2nd round: Need further discussion. 

	Sub-topic 2-3
	Issue 2-3-3: Antenna configuration in accuracy requirement
Tentative agreements: No consensus.
Candidate options:
· Option 1: E///, Nokia, Intel
· Assume fixed gNB antenna beams 
· Option 2: QC, HW
· Do not assume fixed gNB antenna beams 
· Option 3: 
· Use the principle used for defining BS requirements in TS 38.104
Recommendations for 2nd round: Need further discussion. 

	Sub-topic 2-3
	Issue 2-3-4: SRS/PRS configurations for accuracy requirements
Tentative agreements: Accuracy is defined and met for all PRS configurations.
Candidate options for SRS configurations:
· Option 1: QC
·  Accuracy is defined and met for all SRS configurations 
· Option 2: E///
·  Accuracy is defined for all SRS configurations but is met only for subset of SRS/PRS configurations declared by manufacturer
· Option 3: Nokia, HW, CATT
·  Accuracy is defined and met for only subset of SRS configurations
Recommendations for 2nd round: Need further discussion on SRS configuration. 

	Sub-topic 2-3
	Issue 2-3-5: Applicability of gNB Rx-Tx accuracy under TA change
Tentative agreements: In both serving and neighbour cells of the UE, gNB Rx-Tx accuracy shall not apply if UE transmit timing changes due to gNB sending TA during the measurement period.
Candidate options: N/A
Recommendations for 2nd round: None 

	Sub-topic 2-3
	Issue 2-3-6: Accuracy requirements for different BS types (1-C, 1-H, 1-O, 2-O)
Tentative agreements: No consensus. 
Candidate options: 
· Option 1: CATT, E///
· Same accuracy requirement applies for all BS types. 
· Option 2: ZTE, Nokia, HW
· Accuracy requirement depends on BS type
Recommendations for 2nd round: Need further discussion.



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

	#1
	
	





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

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



Discussion on 2nd round (if applicable)
For commenting please refer to section 2.4.1	Open issues from first round.

Issue 2-1-1: Selection of option for gNB measurement accuracy requirements
	Company
	Comments

	Huawei
	Option 2.
Reponses to Nokia comments in the 1st round, we understand RAN4 is not in a position to decide which positioning method is ‘major candidate’ for NR deployment, but instead it should be up to vendors and operators. In this sense, gNB performance requirements should be defined for each positioning method that is interested by vendors and operators. In last meeting we compromised to leave out AoA/ZoA considering the time limit of the WI, but this is not an issue for UL-RTOA, so we do not see any technical reason why RAN4 should not define requirements for it. On the other hand, having no requirement for UL-RTOA means UL based positioning is not supported by RAN4 requirements, which in our view is a big missing part compared to WI scope. 
On the UE impact, it is not true that UL-RTOA requires UE “to support transmission of SRS for positioning, introduced in Rel-16” because UL-RTOA can be measured with Rel-15 SRS, and as it does not require PRS measurement, it clearly has less impact or requirement on the UE side compared to UE assisted positioning method. But again, in RAN4 we are not in a position to compare different positioning methods, as each of them has their own use cases and motivations. It is then a rather fair approach to define the requirements for a gNB measurement if there are interests from vendors and operators in the corresponding positioning method. It should be also noted that defining the requirements does not force any gNB implementation, because it is up to gNB to declare if it supports a positioning method or not.

	CATT
	Support option 2.

	Ericsson
	Support option 1.

	Intel
	Both Option 1 and Option 2 can be acceptable for us.

	CMCC
	Option 2. UL RTOA only rely on gNB and it is possible to be widely used in the deployment. It is necessary to define requirements for this positioning type. 

	Nokia
	We support option 1.

	MTK
	Option 2


 
Issue 2-2-1: Optionality of gNB measurement accuracy requirements 
	Company
	Comments

	Qualcomm
	Support option 1. 

	Huawei
	Option 1.

	CATT
	Support option 1.

	Ericsson
	Support option 2.

	Intel
	Option 1

	Nokia
	We support option 2.

	MTK
	Option 1



Issue 2-3-1: Side conditions (e.g. SINR) for applicability of accuracy
	Company
	Comments

	Qualcomm
	Support option 1. 

	Huawei
	Option 1.

	CATT
	Support option 1.

	Ericsson
	Support option 2.

	Intel
	Option 1

	Nokia
	We support option 2.



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

	Qualcomm
	Support option 1. 

	Huawei
	Option 1.

	CATT
	Support option 1.

	Ericsson
	Support option 2.

	Intel
	Can be FFS

	Nokia
	We support option 2.



Issue 2-3-3: Antenna configuration in accuracy requirement
	Company
	Comments

	Qualcomm
	Support option 2. 

	Huawei
	Option 2. 

	CATT
	Support option 2.

	Ericsson
	 Support option 1. This is according to TS 38.104, section “9.2.1 Radiated transmit power
General” and “10.1. Radiated receiver characteristics General”

	Intel
	Option 1 can be taken as the start point. 

	Nokia
	We support option 1.



Issue 2-3-4: SRS/PRS configurations for accuracy requirements
	Company
	Comments

	Qualcomm
	Support option 1 but we can also wait for simulation results and if there is indeed an SRS configuration that does not result in acceptable accuracy levels, it can be excluded (option 3).

	Huawei
	Option 3.

	CATT
	Support option 3.

	Ericsson
	Support option 2. But if identified based on analysis some SRS configuration can be excluded for requirements.

	Intel
	Support Option 3.

	Nokia
	We support option 2, provided that accuracy requirements are defined not for all, but for selected SRS configurations.



Issue 2-3-6: Accuracy requirements for different BS types (1-C, 1-H, 1-O, 2-O)
	Company
	Comments

	Huawei
	Option 2.

	CATT
	Support option 1.

	Ericsson
	Support option 1.

	Nokia
	We support option 2.

	
	

	
	



Summary on 2nd round (if applicable)
Open issues
	
	Status summary 

	Sub-topic 2-1
	Issue 2-1-1: Selection of option for gNB measurement accuracy requirements
Tentative agreements:
· FFS: gNB measurements for which accuracy shall be 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

	Sub-topic 2-2
	Issue 2-2-1: Optionality of gNB measurement accuracy requirements 
Tentative agreements: 
· FFS: whether gNB positioning measurement accuracy is optional or mandatory if gNB supports the positioning 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 
· FFS: whether to defer the decision until gNB accuracy work has progressed e.g. gNB accuracy is being specified in the specification.

	Sub-topic 2-3
	Issue 2-3-1: Side conditions (e.g. SINR) for applicability of accuracy
Tentative agreements:
· FFS: One set or separate set of side conditions (e.g. SINR) for defining gNB positioning measurement accuracy.
· Option 1:
· One set of side conditions to meet accuracy for UE in serving as well as in neighbour cells 
· Option 2: 
· Separate side conditions to meet accuracy for UE in serving and for UE in neighbour cells 

	Sub-topic 2-3
	Issue 2-3-2: How to derive side conditions (e.g. SINR)
Tentative agreements: 
· FFS: Methodology for deriving gNB positioning measurement accuracy.
· Candidate options for deriving side conditions:
· Option 1: 
· Side conditions based on clause 7.2, TS 36.111
· Option 2:  
· Side conditions for serving cell is derived from system simulations
· Side conditions for neighbor cell is based on clause 7.2, TS 36.111.

	Sub-topic 2-3
	Issue 2-3-3: Antenna configuration in accuracy requirement
Tentative agreements: 
·  FFS: Antenna beam configuration assumption in gNB for defining gNB positioning 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 i.e. do not assume fixed gNB antenna beams 

	Sub-topic 2-3
	Issue 2-3-4: SRS/PRS configurations for accuracy requirements
Tentative agreements: 
· FFS: whether accuracy is defined and met for all or subset of SRS configurations:
· Candidate options:
· Option 1: 
· Accuracy is defined and met for all SRS configurations.
· Option 2: 
· Accuracy is defined for all SRS configurations but is met only for subset of SRS configurations declared by the manufacturer
· Option 3: 
· Accuracy is defined and met for subset of SRS configurations.  

	Sub-topic 2-3
	Issue 2-3-5: Applicability of gNB Rx-Tx accuracy under TA change
Tentative agreements: 
· In both serving and neighbour cells of the UE, gNB Rx-Tx accuracy shall not apply if UE transmit timing changes due to gNB sending TA during the measurement period.

	Sub-topic 2-3
	Issue 2-3-6: Accuracy requirements for different BS types (1-C, 1-H, 1-O, 2-O)
Tentative agreements:
· FFS: whether gNB positioning measurement accuracy requirement depends on BS type (1-C, 1-H, 1-O, 2-O).
· Candidate options:
· Option 1: 
· Same accuracy requirement applies for all BS types 
· Option 2: 
· Accuracy requirement depends on BS type



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

	R4-2008668 (WF)
	Approved




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

	R4-2006239
	CATT
	CR on UL RTOA measurement report mapping

	R4-2006240
	CATT
	CR on gNB Rx-Tx time difference measurement report mapping

	R4-2006241
	CATT
	CR on SRS RSRP measurement report mapping

	R4-2007336
	Ericsson
	CR skeleton for gNB Positioning Measurement Report Mapping

	R4-2007849
	Huawei, HiSilicon
	CR for gNB Rx-Tx time difference and UL-RTOA report mapping

	R4-2007850
	Huawei, HiSilicon
	CR for SRS-RSRP report mapping

	R4-2007851
	Huawei, HiSilicon
	CR for AoA/ZoA report mapping



Open issues summary
Sub-topic 3-1
Issue 3-1-1: CRs on report mapping for gNB positioning measurements 
· Directly provide comments on the CRs in section 3.3.2.

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

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


 
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

	R4-2006239
	E///: Accuracy section needs to be removed. Rule for selecting k in the gNB needs to be defined. The same rule as defined for UE.

	
	Huawei: according to MCC, we are not allowed to re-use a voided section.

	
	CATT: We can revise if the rule for selecting k is decided in this meeting and the void section can be removed in the revision.

	
	Qualcomm: same rule for k should be defined for UE and gNB side. The tables should also align.

	
	Intel: Question to Ericsson: According to our understanding, how to select k1 and k2 from {0, 1, 2, 3, 4, 5}  will be specified in RAN2/3 spec (e.g.37.855). For the mapping tables for the different k value(e.g. {0, 1, 2, 3, 4, 5} ) are necessary.    
For the section number, the sectary clarification is necessary. In our view, it is better to contiguous section number for the network requirements. 
For the title of section including gNB requirements, it is better to replace “Measurement Performance Requirements for NR” with “Measurement Performance Requirements for NR gNB”

	
	Nokia: We cannot use a void section. Accuracy requirements need to be removed, as not agreed. For the rule to select k in the gNB, an editorial note related to the agreement at RAN4 #94bis should be added. A pointer to the measurement definition in TS 38.215 is missing.

	R4-2006240
	Rule for selecting k in the gNB needs to be defined. The same rule as defined for UE.

	
	Huawei: according to MCC, we are not allowed to re-use a voided section.

	
	CATT: We can revise if the rule for selecting k is decided in this meeting and the void section can be removed in the revision.

	
	Qualcomm: same rule for k should be defined for UE and gNB side. The tables should also align.

	
	Intel: Question to Ericsson: According to our understanding, how to select k1 and k2 from {0, 1, 2, 3, 4, 5}  will be specified in RAN2/3 spec (e.g.37.855). For the mapping tables for the different k value(e.g. {0, 1, 2, 3, 4, 5} ) are necessary.   
For the section number, the sectary clarification is necessary. In our view, it is better to contiguous section number for the network requirements.
For the title of section including gNB requirements, it is better to replace “Measurement Performance Requirements for NR” with “Measurement Performance Requirements for NR gNB   

	
	Nokia: We cannot use a void section. For the rule to select k in the gNB, an editorial note related to the agreement at RAN4 #94bis should be added. A pointer to the measurement definition in TS 38.215 is missing.

	R4-2006241
	Huawei: according to MCC, we are not allowed to re-use a voided section.

	
	CATT: the void section can be removed in the revision.

	
	Intel: For the section number, the sectary clarification is necessary. In our view, it is better to contiguous section number for the network requirements.
For the title of section including gNB requirements, it is better to replace “Measurement Performance Requirements for NR” with “Measurement Performance Requirements for NR gNB   

	
	Nokia: We cannot use a void section. A pointer to the measurement definition in TS 38.215 is missing.

	R4-2007336

	Huawei: since companies have CRs for report mapping where the section structure is also included, we suggest to work on the technical CRs directly.

	
	CATT: same view as HUAWEI.

	
	Intel: the structure shall be aligned with CATT’s CR.
For the section number, the sectary clarification is necessary. In our view, it is better to contiguous section number for the network requirements.
For the title of section including gNB requirements, it is better to replace “Measurement Performance Requirements for NR” with “Measurement Performance Requirements for NR gNB   because of the ambiguity with section 10.2.

	
	Nokia: We cannot use a void section according 3GPP drafting rules. The content should go under 10.1.x. All measurements should have same name as in TS 38.215. Thus, gNB should be removed from RTOA, SRS-RSRP and AoA.

	R4-2007849
	Section number should start from 11. Rule for selecting k in the gNB needs to be defined. The same rule as defined for UE.

	
	Huawei: to Ericsson, according to MCC, we are not allowed to re-use a voided section. We have not reached conclusion if there is any restriction for UE in selecting k value. We can revise and add if there is something agreed in UE side and we have consensus to apply the same for gNB side.

	
	Intel: For the section number, the sectary clarification is necessary. In our view, it is better to contiguous section number for the network requirements

	
	Nokia: The content should go under 10.1.x. For the rule to select k in the gNB, an editorial note related to the agreement at RAN4 #94bis should be added. A pointer to the measurement definition in TS 38.215 is missing. Remove few typos.

	R4-2007850
	Section number should start from 11. Rule for selecting k in the gNB needs to be defined. The same rule as defined for UE.

	
	Huawei: to Ericsson, according to MCC, we are not allowed to re-use a voided section. This CR is for SRS-RSRP, so there is no k value.

	
	Nokia: The content should go under 10.1.x. A pointer to the measurement definition in TS 38.215 is missing.

	R4-2007851
	Section number should start from 11.

	
	Huawei: to Ericsson, according to MCC, we are not allowed to re-use a voided section.

	
	Nokia: The content should go under 10.1.x. A pointer to the measurement definition in TS 38.215 is missing.




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:
Candidate options:
Recommendations for 2nd round:



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

	#1
	
	





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

	R4-2006239
	Noted

	R4-2006240
	Noted

	R4-2006241
	Revised

	R4-2007336
	Noted

	R4-2007849
	Revised

	R4-2007850
	Noted

	R4-2007851
	Revised



Discussion on 2nd round (if applicable)
For revising the CRs proponent please include comments from the first round collected in section 3.3.2.
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2008670 (revision of R4-2006241) 
	Nokia: The revised CR is ok.

	
	

	
	

	
	

	
	

	R4-2008671 (revision of R4-2007849) 
	Nokia: The revised CR is ok.

	
	

	
	

	
	

	
	

	R4-2008672 (revision of R4-2007851) 
	Nokia: The revised CR is ok.

	
	

	
	

	
	

	
	



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

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



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  

	R4-2006241
	Agreed

	R4-2007849
	Agreed

	R4-2007851
	Agreed




Topic #4: Pathloss measurement and SRS during DRX
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2007271

	Vivo
	Observation 1:
· It will cause a violation of power saving if we transmit R-16 SRS for positioning regardless of DRX state.
Proposal 1:
· SP/P positioning SRS should not be transmitted during DRX inactive time

	R4-2007956
	Ericsson
	· Proposal 1: The UE shall be able to reliably estimate pathloss for the SRS pathloss reference for positioning purpose, provided the corresponding signal levels meet the side conditions in TS 38.133.
· Proposal 2: The side conditions can be found in TS 38.133:
· for SSB from the serving and non-serving cell:
· absolute SS-RSRP intra-frequency accuracy – 10.1.2.1.1 (FR1) and 10.1.3.1.1 (FR2)
· absolute SS-RSRP inter-frequency accuracy – 10.1.4.1.1 (FR1) and 10.1.5.1.1 (FR2)
· for CSI-RS resource from the serving cell:
· absolute CSI-RS L1-RSRP accuracy – 10.1.19.2.1 (FR1) and 10.1.20.2.1 (FR2)
· for DL-PRS resource from a TRP of the serving and non-serving cell:
· absolute SS-RSRP intra-frequency accuracy – sections TBD
· absolute SS-RSRP inter-frequency accuracy – sections TBD
· Proposal 3: RAN4 will not specify any accuracy requirements for pathloss estimation for the SRS pathloss reference for positioning purpose.

	R4-2007957
	Ericsson
	Response LS to RAN1: based on proposals in R4-2007956.

	R4-2007852
	Huawei, HiSilicon
	Proposal 1: UE being able to accurately measure means the measurement error is within the specified accuracy requirements. 
Proposal 2: The criterion for inaccurate pathloss measurement is based on the side conditions of the measurement accuracy requirements for the applicable pathloss RS.
· If side conditions for the applicable pathloss RS are met, UE is assumed being able to accurately measure the pathloss RS
· If side conditions for the applicable pathloss RS are not met, UE is assumed not being able to accurately measure the pathloss RS

	R4-2007853
	Huawei, HiSilicon
	Response LS to RAN1: based on proposals in R4-2007852.

	R4-2007854
	Huawei, HiSilicon
	Observation: It is feasible to allow transmission of Rel-16 SRS for positioning during the DRX inactive period.

	R4-2007855
	Huawei, HiSilicon
	LS to RAN2: RAN4 thanks RAN2 for the LS R2-2003877. RAN4 further discussed the positioning SRS during DRX inactive time, and reached the conclusion that it is feasible to allow transmission of Rel-16 SRS for positioning during the DRX inactive period.



Open issues summary
Sub-topic 4-1
Issue 4-1-1: Conditions for accurate path loss measurement 
· UE’s path loss measurement is considered accurate/reliable provided that the side conditions for the measurement used by the UE for the path loss estimation are met?
· Option 1: Huawei, Ericsson
· Yes
· Other option?
· Recommended WF
· Collect views of other companies.
Sub-topic 4-2
Issue 4-2-1: SRS transmission during DRX inactive
· Is it feasible for UE to transmit SRS for positioning during the DRX inactive period?
· Option 1: Huawei
· Yes
· Option 2: Vivo
· No
· Recommended WF
· Need further discussion
Companies views’ collection for 1st round 
Open issues 
Issue 4-1-1: Conditions for accurate path loss measurement
	Company
	Comments

	E///
	Support option 1

	CATT
	Support option 1 in principle, but one question: how UE know the side condition are met? In test case, we can assume the power of transmit signal and interference signal, but for real using case, UE does not know the receive signal and interference, how they can evaluate whether the side condition are met?

	Qualcomm
	Support option 1

	Huawei
	Option 1. 

	Intel
	We can’t agree Option 1. 
In our view, according to RAN1’s LS, they may need the condition by which the inaccurate measurements can be justify. 
“to clarify the meaning of “the UE is not able to accurately measure” in TS 38.213”

However, these requirements in RAN4 means >90% CDF correct measurement. That is if the side condition of UE measurement in RAN4 can’t be met, from the statistic perspective, it is high possible to UE performing correct measurement (but less than 90%).  Let’s take RSRP measurement requirements as a example below.




	Nokia
	We support option 1.



Issue 4-2-1: SRS transmission during DRX inactive
	Company
	Comments

	E///
	Support option 2

	CATT
	Support option 1.

	Qualcomm
	Given the agreements in previous RAN4 meetings that all positioning requirements will be defined assuming no-DRX even if DRX is configured, we think option 1 makes sense.

	Huawei
	Option 1. The decision on whether to allow periodic or semi-persistent positioning SRS in DRX inactive time will be made in RAN2, and what RAN4 should discuss is the feasibility per RAN2 LS, and we do not see any issue on this part. We also have same observation as Qualcomm that PRS measurement requirements are agreed to be independent of DRX.

	Intel 
	Support Option 1. But in RAN4 our requirements are based on non-DRX.

	Nokia
	We support option 2. We should keep the same UE behavior as for Rel-15 and requirements based on non-DRX. 

	MTK 
	Agree with QC’s view


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

	
	

	
	

	
	



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

	Sub-topic 4-1
	Issue 4-1-1: Conditions for accurate path loss measurement
Tentative agreements: UE’s path loss measurement is considered accurate/reliable provided that the side conditions for the measurement used by the UE for the path loss estimation are met. FFS whether to include criteria for deriving measurement accuracy in the LS response.
Candidate options: 
Is it necessary to include criteria for deriving measurement accuracy in the LS response? Criteria: measurement error is within 5-th percentile and 95-th percentile of the CDF.
· Option 1:
· Yes
· Option 2:
· No
Recommendations for 2nd round: Need for including criteria for deriving accuracy. Draft response to RAN1.

	Sub-topic 4-2
	Issue 4-2-1: SRS transmission during DRX inactive
Tentative agreements: None
Candidate options: 
· Is it feasible for UE to transmit SRS for positioning during the DRX inactive period?
· Option 1: HW, QC, MTK, Intel, 
· Yes
· Option 2: E///, Nokia
· No
Recommendations for 2nd round: Need further discussion



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

	#1
	LS on conditions for accurate path loss measurement (based on R4-2007957)
	Ericsson



	#2
	LS on SRS transmission during DRX inactive (based on R4-2007855)
	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)
For commenting please refer to section 4.4.1	Open issues from first round:
Issue 4-1-1: Conditions for accurate path loss measurement
Only following question to be addressed:
Is it necessary to include criteria for deriving measurement accuracy in the LS response? Criteria: measurement error is within 5-th percentile and 95-th percentile of the CDF.
· Option 1:
· Yes
· Option 2:
· No

	Company
	Comments

	Qualcomm
	Option 2. We think this information is not necessary for RAN1 and is internal to how RAN4 defines the requirements. 

	Huawei
	Option 2. We have same view as Qualcomm.

	CATT
	Support option 2.

	Ericsson
	Support option 2. It is not necessary to mention how RAN4 derives requirements which also include other aspects like implementation margin, RF margin etc.

	Intel
	Slightly prefer to Option 1. It is better to disclose such criteria in our LS precisely. Otherwise it may mislead RAN1’s justification on the condition of “inaccurate/failure “ measurement. Usually whether such measurement is reliable or not is not simple “black/white” issue.  

	Nokia
	We support option 2. We see this as RAN4 matter.

	MTK
	Option 2



Issue 4-2-1: SRS transmission during DRX inactive
	Company
	Comments

	Qualcomm
	Support option 1 given the previous agreements in RAN4 for non-DRX requirements. 

	Huawei
	Option 1. RAN4 is discussing the feasibility per RAN2 LS, and we do not see any issue in the feasibility. 

	CATT
	Support option 1.

	Ericsson
	Support option 2. If UE is ‘allowed’ to transmit then it is not certain that the UE will transmit; but with this new UE behavior, the BS has to always detect/monitor the SRS from the UE during inactive time when UE is in DRX. This increases BS complexity but also it may not receive SRS. We can consider SRS is feasible during DRX inactive if the rule is that: if the UE is configured with SRS during inactive time then the UE shall transmit SRS. 

	Nokia
	We support option 2. We defined RAN4 requirements for non-DRX mode. Extending this to DRX mode will have both considerable BS and UE impacts. We agree to the concerns raised by Ericsson, also UE impact on power consumption and complexity needs to be further studied and it is appropriate topic for Rel-17. 

	MTK
	Option 1. Agree with QC

	
	



Summary on 2nd round (if applicable)
Open issues
	
	Status summary 

	Sub-topic 4-1
	Issue 4-1-1: Conditions for accurate path loss measurement
Tentative agreements: 
· UE’s path loss measurement is considered accurate/reliable provided that the side conditions for the measurement used by the UE for the path loss estimation are met. 
· FFS whether to include following criteria for deriving measurement accuracy in the LS response:
· measurement error is within 5-th percentile and 95-th percentile of the CDF.

	Sub-topic 4-2
	Issue 4-2-1: SRS transmission during DRX inactive
Tentative agreements: None
· FFS: whether it is feasible for UE to transmit SRS for positioning during the DRX inactive period from UE power consumption/complexity and BS implementation perspectives.



CRs/TPs
	LS number
	T-doc Status update recommendation  

	R4-2008673 (LS)
	Revised

	R4-2008674 (LS)
	Revised
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