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Introduction
This topic summary for [106][235] Reply_LS contains the discussions in agenda 11.1.1, 11.1.3 which include the following topics: 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]LS reply on R17 positioning enhancement (NR_pos_enh)
· Topic #1: LS for DL-PRS measurements with reduced samples capability (R1-2207940, R2-2208797)
* No LS reply is planned, and discussion is limited to update of UE feature list based on WF R4-2220728
· Topic #2: LS for applicability of timing error margin of Rx TEG (R2-2210977)
LS reply on R17 measurement gap enhancement (NR_MG_enh)
· Topic #3: LS on support of per FR PRS gap (R2-2213350)
Topic #1: LS for capability for the reduced number of samples (R1-2207940, R2-2208797)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2301987
	Huawei, HiSilicon
	LS on updated RAN4 UE feature list for positioning



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Sub-topic 1-1 The inconsistence of FG 27-3-1 and FG 14-2 
Issue 1-1-1: Update feature list for FG 14-2
· Proposals
· Option 1: (Huawei)
· Send LS to RAN2 to update FG 14-2 to “Per band” in the feature list. 

	14
NR_pos_enh
	14-2
	PRS measurement for reduced sample in RRC_inactive state
	Capability of supporting reduced number of samples (M=1, 2) for PRS measurement in RRC_inactive state
	27-17
	no
	
	The reduced number of  samples (M=1,2) for PRS measurement in RRC_inactive state cannot be supported. The UE is assumed to support M=4 only.
	Per UEPer Band
	No
	No
	N/A
	
	Optional with capability signaling



· Moderator observation: 
· CMCC provided the full feature list in R4-2300819 and R4-2300820. 
· Recommended WF
· Merge R4-2301987 and R4-2300820. 

Topic #2: LS for applicability of timing error margin of Rx TEG (R2-2210977)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300605
	CATT
	Proposal 1: There will also be definition of applicable values of timing error margin for RxTx TEG, similar to that for Rx TEG. 
Proposal 2: The applicable timing error margin values of RxTx TEG that can be selected by the UE are the pre-defined values that are not larger than the sum of the Rel-16 group delay margin (dependent on PRS/SRS BW) for the individual Rx-Tx measurements and plus the frequency drift margin. The frequency drift margin can refer to that for RSTD measurement. 
Proposal 3: There is no need to define the applicable values of timing error margin for Tx TEG in RAN4 spec, i.e. all the candidate values can be used. 
Proposal 4: The applicability of timing error margins for Rx TEG and RxTx TEG is better to be captured in RAN4 specification in TS 38.133. 
Proposal 5: There is no need to define the applicability of timing error margin for Rx TEG in UE Rx-Tx timing difference. 
Proposal 6: For RxTx TEG for Rx-Tx measurement, the group delay margin is defined in Table 10.1.25.2-5 for FR1 and Table 10.1.25.2-6 for FR2 in TS 38.133. 
Proposal 7: For RxTx TEG for Rx-Tx measurement, the frequency drift margin can refer to RSTD measurement, i.e. defined as Y=32Tc or Y=256Tc in TS 38.133. 
Proposal 8: The applicability of timing error margins for Rx TEG and RxTx TEG we discussed above apply for UE not for TRP. 

	R4-2300606
	CATT
	CR on the applicability of timing error margin  in positioning accuracy requirements

	R4-2300607
	CATT
	CAT A

	R4-2301391
	ZTE Corporation
	Reply LS on applicability of timing error margin

	R4-2301649
	OPPO
	Observation-1: In Rel-16, the timing error margin values for UE Rx-Tx time difference measurements are clearly defined in TS 38.133 spec.
Proposal-1: Define applicability of timing error margin for RxTx TEG:
· The applicable timing error margin values that can be selected by the UE are the pre-defined values that are not larger than the sum of the group delay margins for the individual measurements plus the frequency drift margin.
Proposal-2: Not define applicability of timing error margin for Tx TEG.
Proposal-3: It is more appropriate to capture the applicability of timing error margin in TS 38.133, rather than in LPP. 
Proposal-4:
· The applicability of timing error margin for Rx TEG is applicable to RSTD only.
· The applicability of timing error margin for RxTx TEG is applicable to Rx-Tx time difference.

Proposal-5: For Rx-Tx time difference measurement, the group delay margin delay is defined in Table 10.1.25.2-5 for FR1 and Table 10.1.25.2-6 for FR2 in TS 38.133.
Proposal-6: For Rx-Tx time difference measurement, define the frequency drift margin based on the principle of RSTD. 

	R4-2301870
	Ericsson
	Further reply to LS on applicability of timing error margin of Rx TEG

	R4-2301986
	Huawei, HiSilicon
	Proposal 1: RAN4 to clarify that the applicability of timing error margin of Rx TEG in the LS (R4-2214493) also apply for UE Rx-Tx timing difference.
Proposal 2: RAN4 to clarify that the applicability of timing error margin of Rx TEG in the LS (R4-2214493) apply for UE but not for TRP.
Proposal 3: RAN4 not to define applicability of timing error margin for Tx TEG.
Proposal 4: For UE Rx-Tx, the applicable timing error margin values for RxTx TEG that can be selected by the UE are the pre-defined values that are not larger than the sum of the group delay margins for the individual measurements plus the frequency drift margin.
Proposal 5: RAN4 to clarify that the applicability of timing error margin of RxTx TEG in Proposal 4 apply for UE but not for TRP.
Proposal 6: RAN4 to clarify that 
· Rel-16 group delay margin refers to 
· For UE Rx TEG for RSTD and UE Rx-Tx: Table 10.1.23.2-5 and Table 10.1.23.2-6, and in case of dual PFL additionally Table 10.1.23.2-5a and Table 10.1.23.2-6a.
· For UE RxTx TEG for UE Rx-Tx: Table 10.1.25.2-5 and Table 10.1.25.2-6 
· Rel-16 frequency drift margin refers to value Y in clause 10.1.23.2 for both UE Rx TEG for RSTD and UE Rx-Tx and UE Rx-Tx TEG for UE Rx-Tx.
Proposal 7: RAN4 recommends to capture the applicability of timing error margin in LPP spec.

	R4-2302332
	Qualcomm Incorporated
	Proposal 1: RAN4 will not define an applicability rule for timing error margin values associated with Tx TEGs.
Proposal 2a: The applicable timing error margin values for a RxTx TEG that can be selected by the UE are the pre-defined values that are not larger than the sum of the Rel-16 group delay margins for the individual measurements and the frequency drift margin. 
Observation 1: For Rel-16 UE Rx-Tx absolute measurement accuracy, no frequency drift margin was added.
Proposal 2b: For Rel-17 UE Rx-Tx relative measurement accuracy, the frequency drift margin is zero.
Observation 2: It is not necessary to capture the applicability of timing error margin values for Rx TEGs and RxTx TEGs in the LPP specification.
Proposal 3: Recommend to RAN2 to add references in LPP to the measurement accuracy requirements associated with TEGs in 38.133, clauses 10.1.23 (RSTD) and 10.1.25 (UE RxTx).
Proposal 4: The applicability of timing error margin of Rx TEG in the LS (R4-2214493) does not apply to UE Rx-Tx timing difference measurements.
Proposal 5: Clarify the prior RAN4 agreement on the applicability of timing error margin values for Rx TEGs
For RSTD measurements where the reference cell and neighbour cell TOAs belong to the same Rx TEG, the applicable timing error margin values that can be selected by the UE are the pre-defined values that are not larger than the sum of the Rel-16 group delay margin (dependent on PRS/SRS BW) and frequency drift margin.



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Background: 
RAN2 reply LS R2-2210977 asked RAN4 to clarify the applicability of timing error margins: 
	Question 1: Will there also be definition of applicable values of timing error margin for Tx TEG and/or for RxTx TEG, similar to that for Rx TEG?
Question 2: Is the “applicability of timing error margin of Rx TEG” as included in the RAN4 LS (R4-2214493) supposed to be specified in LPP?
Question 3: Does the applicability of timing error margin of Rx TEG in the LS (R4-2214493) apply for UE Rx-Tx timing difference? 
RAN2 found there are no definitions of Rel-16 group delay margin and frequency drift margin. So RAN2 kindly asks RAN4 to provide the definitions of Rel-16 group delay margin and frequency drift margin for the applicability of timing error margin of Rx TEG.



RAN4 reply LS R4-2220729 in last meeting: 
	Rel-16 group delay margin
· For Rx TEG for RSTD measurement, the group delay margin is defined in Table 10.1.23.2-5 for FR1 and Table 10.1.23.2-6 for FR2 in TS 38.133.
Rel-16 frequency drift margin 
· For Rx TEG for RSTD measurement, the frequency drift margin is defined as Y=32Tc or Y=256Tc in TS 38.133.



Sub-topic 2-1 Applicability of timing error margins for RxTx TEG and Tx TEG (Q1)
Issue 2-1-1: Will there also be definition of applicable values of timing error margin for RxTx TEG, similar to that for Rx TEG? 
· Proposals
· Option 1: (CATT, ZTE, OPPO, Ericsson, Huawei, Qualcomm)
· Yes. 
· The applicable timing error margin values of RxTx TEG that can be selected by the UE are the pre-defined values that are not larger than the sum of the Rel-16 group delay margin (dependent on PRS/SRS BW) for the individual Rx-Tx measurements and plus the frequency drift margin. 
· Option 1a: (Qualcomm)
· For Rel-17 UE Rx-Tx relative measurement accuracy, the frequency drift margin is zero. 
· Option 1b: (CATT)
· The frequency drift margin can refer to that for RSTD measurement as discussed in issue 2-4-1. 
· Recommended WF
· Agree on option 1. 
· Further discuss option 1a and 1b. 
Issue 2-1-2: Will there also be definition of applicable values of timing error margin for Tx TEG, similar to that for Rx TEG? 
· Proposals
· Option 1: (ZTE)
· Yes. 
· For UE Tx TEG, the applicable timing error margin values that can be selected by the UE are the pre-defined values that are not larger than the group delay margins and frequency drift margin.
· Option 2: (CATT, OPPO, Ericsson, Huawei, Qualcomm)
· No.  
· Recommended WF
· Agree on option 2.
Sub-topic 2-2 How to capture the applicability of timing error margins in spec (Q2)
Issue 2-2-1: Is the “applicability of timing error margin of Rx TEG” as included in the RAN4 LS (R4-2214493) supposed to be specified in LPP? 
· Proposals
· Option 1: (CATT, ZTE, OPPO, Ericsson, Qualcomm)
· No. It is better to be captured in RAN4 specification in TS 38.133 if necessary. 
· CR R4-2300606 from CATT is provided for the text proposal. 
· Option 2: (Huawei)
· Yes. RAN4 recommends to capture the applicability of timing error margin in LPP spec. 
· Recommended WF
· Agree on option 1 to capture in RAN4 specification 
· Further review the CR.
Sub-topic 2-3 Clarification on the applicability of timing error margins for Rx TEG (Q3)
Issue 2-3-1: Does the applicability of timing error margin of Rx TEG in the LS (R4-2214493) apply for UE Rx-Tx timing difference? 
· Proposals
· Option 1: (ZTE, Huawei)
· Yes. 
· Option 2: (CATT, OPPO, Ericsson, Qualcomm)
· No. The applicability of timing error margin for Rx TEG is applicable to RSTD only.
· The applicability of timing error margin for RxTx TEG is applicable to Rx-Tx time difference
· Clarify the prior RAN4 agreement: For RSTD measurements where the reference cell and neighbour cell TOAs belong to the same Rx TEG, the applicable timing error margin values that can be selected by the UE are the pre-defined values that are not larger than the sum of the Rel-16 group delay margin (dependent on PRS/SRS BW) and frequency drift margin. 
· Recommended WF
· Need discussion.
Sub-topic 2-4 Others
Issue 2-4-1: Feedback on the definitions of Rel-16 group delay margin and frequency drift margin 
· Proposals
· Option 1: (CATT, OPPO) 
· For RxTx TEG for Rx-Tx measurement, the group delay margin is defined in Table 10.1.25.2-5 for FR1 and Table 10.1.25.2-6 for FR2 in TS 38.133. 
· For RxTx TEG for Rx-Tx measurement, the frequency drift margin can refer to RSTD measurement, i.e. defined as Y=32Tc or Y=256Tc in TS 38.133.
· Option 2: (ZTE) 
· The group delay margin is defined in Table 10.1.23.2-5 for FR1 and Table 10.1.23.2-6 for FR2 in TS 38.133 for RSTD measurement. 
· The group delay margin is defined in Table 10.1.25.2-5 for FR1 and Table 10.1.25.2-6 for FR2 in TS 38.133 for Rx-Tx measurement. 
· The frequency drift margin is defined as Y=32Tc or Y=256Tc in TS 38.133.
· Option 3: (Huawei)
· Rel-16 group delay margin refers to 
· For UE Rx TEG for RSTD and UE Rx-Tx: Table 10.1.23.2-5 and Table 10.1.23.2-6, and in case of dual PFL additionally Table 10.1.23.2-5a and Table 10.1.23.2-6a.
· For UE RxTx TEG for UE Rx-Tx: Table 10.1.25.2-5 and Table 10.1.25.2-6 
· Rel-16 frequency drift margin refers to value Y in clause 10.1.23.2 for both UE Rx TEG for RSTD and UE Rx-Tx and UE RxTx TEG for UE Rx-Tx.
· Recommended WF
· Agree the RxTx TEG for Rx-Tx measurement as below:
· For RxTx TEG for UE Rx-Tx measurement, the group delay margin is defined in Table 10.1.25.2-5 for FR1 and Table 10.1.25.2-6 for FR2 in TS 38.133. 
· For RxTx TEG for UE Rx-Tx measurement, the frequency drift margin can refer to RSTD measurement, i.e. defined as Y=32Tc or Y=256Tc in TS 38.133.
· Further discuss whether to update Rx TEG for RSTD/UE Rx-Tx based on the following option:
· FFS: For UE Rx TEG for RSTD and UE Rx-Tx: Table 10.1.23.2-5 and Table 10.1.23.2-6, and in case of dual PFL additionally Table 10.1.23.2-5a and Table 10.1.23.2-6a.
Issue 2-4-2: Additional clarification on the applicability of timing error margins for Rx TEG and RxTx TEG? 
· Proposals
· Option 1: (CATT, Huawei)
· RAN4 to clarify that the applicability of timing error margin of Rx TEG and RxTx TEG apply for UE but not for TRP. 
· Recommended WF
· Agree on option 1.

CRs/TPs 
	CR/TP number
	title
	company

	R4-2300606
	CR on the applicability of timing error margin  in positioning accuracy requirements
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Topic #3: LS on support of per FR PRS gap (R2-2213350)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300218
	Apple
	Observation 1: concurrent gap design and requirements in R17 RAN4 can already support association between PRS measurement and per-FR gap.
Proposal 1: RAN4 shall confirm that RAN4 spec can already support PRS to be associated with per FR measurement gap in case of concurrent gaps.
Proposal 2: association between PRS measurement and per-FR gap shall only be configured if UE supports both concurrentMeasGap-r17 and independentGapConfigPRS-r17. 

	R4-2300219
	Apple
	Reply LS on support of per FR PRS gap

	R4-2300476
	Intel Corporation
	RAN4 supports PRS to be associated with per FR measurement gap in case of concurrent gaps, e.g. with gap combination configuration #0,1,6,7 in Table 9.1.8-1 in TS38.133 v17.8.0]

	R4-2300608
	CATT
	Observation 1: If we only consider R17 gap enhancement, per-FR gap for PRS measurement cannot be associated with concurrent gaps, which is aligned with the current RAN2 specification. 
Observation 2: Observation 1(i.e. per-FR gap for PRS measurement cannot be associated with concurrent gaps in R17 NR_MG_enh) is not reflected in RAN4 specification. 
Proposal 1: RAN4 supports PRS measurement to be associated with per-FR measurement gap in case of concurrent gaps. 

	R4-2301035
	MediaTek inc.
	Observation 1: Supports PRS to be associated with per FR measurement gap under concurrent gaps was not discussed in RAN4 during Rel-17, and there is no any corresponding requirement defined in TS38.133.
Proposal 1: Reply to RAN2 that RAN4 does not supports PRS to be associated with per FR measurement gap in case of concurrent gaps in Rel-17.
Proposal 2: It is up to RAN2 whether to introduce an addition UE capability for supporting per-FR PRS gap when concurrent gaps are configured to UE.

	R4-2301336
	vivo
	Observation 1: PRS measurements on all positioning frequency layers can be associated with one of the per-FR gaps of concurrent measurement gaps if the UE supports PRS measurements with per-FR gaps. The associated gap for PRS measurements should be per-UE gap if the UE does not support PRS measurements with per-FR gaps. When the PRS measurements is associated with one of the per-FR gaps, it can be left to NW implementation.

	R4-2301414
	ZTE Corporation
	Observation 1: Regarding to RAN2’s issue whether the PRS measurement can be associated with per FR measurement gap when concurrent gaps are configured, in fact RAN4 did not have any specification or restriction.
Observation 2: Since of R17 Concurrent gaps and R17 Positioning enhancement were discussed in parallel, RAN4 is not sure whether RAN2 would allow the extension of PRS measurements from per-UE gap to per-FR gap during R17 concurrent discussion.
Proposal 1: Based on RAN4’s agreements, no matter per-UE gap or per-FR gap is associated with the PRS measurement, all PRS frequency layers should associated with a single gap. Such gap can be per-UE or per-FR based on UE capability.
Proposal 2: Based on RAN4’s agreements, for the combination of Per-UE gap + Per-FR gap, since the per-UE gap can only be associated with PRS measurement, so the per-FR gap can not be associated with PRS frequency layer any more. 
Proposal 3: For the combinations of per-FR gap + per-FR gap, only one of the gaps can be associated with PRS measurement.
Proposal 4: Regarding to RAN2’s final question, whether RAN4 supports PRS to be associated with per FR measurement gap in case of concurrent gaps. We believe the answer is yes, but the restrictions in above proposals should be guaranteed.

	R4-2301859
	Nokia, Nokia Shanghai Bell
	1. Support of independent per-FR measurement gaps for PRS measurements in Rel-17 is specified in TS 38.306 [2].
In TS 38.331 [3], the PRS measurement is associated with a per-UE gap only. Hence TS 38.331 [3] does not allow to configure a PRS measurement associated with a per-FR gap.
TS 38.133 [4] allows to configure PRS measurements for a per-FR gap in case of concurrent measurement gaps but puts restrictions on the applicability for gap combination configurations (i.e. allowed gap combination configurations are #0, #1, #6 and #7) and puts restrictions on the measurement gap patterns (i.e. #0 – #11 for FR1 and #12 - #23 for FR2). 
TS 38.306 [2] and TS 38.133 [4] allow to configure per-FR gap(s) for PRS measurements, while TS 38.331 [3] excludes this configuration option. Thus, these three specifications are inconsistent.
Following proposals are submitted.
1. RAN4 to indicate to RAN2 that in RAN4’s view PRS measurements should be configurable using per-FR gaps in the context of concurrent measurement gaps.
RAN4 to indicate following change to gapAssociationPRS description in TS 38.331 [3] in the reply to RAN2, to align with TS 38.306 [2] and TS 38.133 [4]:
	MeasGapConfig field descriptions

	gapAssociationPRS
Indicates that PRS measurement is associated with this measurement gap (per-UE gap or per-FR gap). The network only includes this field for one per UE gap. If concurrent gap (i.e. one of the gap combination as defined in Table 9.1.8-1 in TS 38.133 [14]) is configured and no gap is configured with this field, the PRS measurement is associated with the gap configured via gapUE, if available.




	R4-2301988
	Huawei, HiSilicon
	Proposal: Support PRS to be associated with per FR measurement gap in case of concurrent gaps. All PRS measurements in one FR are associated to a single per FR gap for that FR. 

	R4-2302131
	Ericsson
	[bookmark: _Ref114960862]Proposal 1: In Rel-17, the per-FR Pos gap is out of scope for concurrent gaps.



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Background: 
RAN2 LS R2-2213350 (R4-2300018) asked RAN4 to provide feedback: 
	In Rel-17, it was allowed to configure the perFR gap for PRS measurements. In the TS 38.306, the UE capability is also specified to indicate whether the UE supports two independent measurement gap configurations for FR1 and FR2 for PRS measurement. However, in the current version TS 38.331, the gapAssociationPRS IE can only be configured for per UE measurement gap. 
During RAN2 discussion on the above issue, there is no consensus whether the PRS measurement can be associated with per FR measurement gap when concurrent gaps are configured, as companies have different understanding whether RAN4 supports so.
Therefore RAN2 kindly requests RAN4 to provide feedback whether RAN4 supports PRS to be associated with per FR measurement gap in case of concurrent gaps.



Sub-topic 3-1 Support of per FR PRS gap
Issue 3-1-1: Whether RAN4 supports PRS to be associated with per FR measurement gap in case of concurrent gaps? 
· Proposals
· Option 1: (Apple, Intel, CATT, vivo, ZTE, Nokia, Huawei, Qualcomm)
· Yes if UE supports per-FR MG for PRS measurement. 
· Option 2: (MTK, Ericsson)
· No. 
· Recommended WF
· Need discussion. 

