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Introduction
Briefly introduce background, the scope of this summary (e.g. list of treated agenda items).
This topic summary for [105][234] Reply_LS_2 contains the discussions in agenda 10.2.1.1, 10.2.1.2, 10.2.1.3, 10.2.1.4 and 10.2.2 which include the following topics: 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]LS reply on R17 positioning enhancement (NR_pos_enh)
· Topic #1: LS for capability for the reduced number of samples (R1-2207940, R2-2208797)
· [bookmark: OLE_LINK101][bookmark: OLE_LINK102]Topic #2: LS for capability for PRS measurement without MG (R2-2209241)
· Topic #3: LS for support of positioning in FR2-2 (R2-2208810)
· Topic #4: LS for applicability of timing error margin of Rx TEG (R2-2210977)
LS reply on R17 UE power saving enhancement (NR_UE_pow_sav_enh)
· Topic #5: LS for RLM/BFD relaxation for ePowSav (R2-2209130)
Topic #1: LS for capability for the reduced number of samples (R1-2207940, R2-2208797)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218511
	Qualcomm Incorporated
	Proposal 1: Update the definition of FG 14-2 (PRS measurement for reduced sample in RRC_inactive state) to be ‘per-band.’ 

	R4-2218786
	vivo
	Proposal 1: Change the type of 14-2 to per band to align a unified design in terms of the granularity of the UE capability for reduced samples of PRS measurement in the UE feature 27-3-1 from RAN1 and the UE feature 14-2 from RAN4.

	R4-2219002
	OPPO
	Observation-1: The agreement “change FG 14-2 in RRC_INACTIVE to per band” captured in LS R4-2214218 is consistent with RAN1’s recommendation.
Proposal-1: Confirm RAN1’s recommendation and change FG 14-2 to per band.

	R4-2219460
	Ericsson
	UE capability for RAN4 UE feature 14-2 is agreed to be changed to “per band” from “per UE”.

	R4-2219773
	Nokia, Nokia Shanghai Bell
	RAN4 to change FG 14-2 to per band applicability according to RAN1 request. 



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Moderator: Some backgrounds: 
RAN2 LS R2-2208797 observed the inconsistence of UE capability for reduced number of samples from RAN1 and RAN4. 
	· RAN2 respectfully asks RAN1 and RAN4 to clarify whether a unified design in terms of the granularity (i.e., per band or per UE) of the UE capability for reduced samples of PRS measurement in the UE feature 27-3-1 from RAN1 and the UE feature 14-2 from RAN4 is needed and provide feedback to RAN2.



RAN1 LS R1-2207940 recommended RAN4 to change FG 14-2 to per band. 
	1. Overall Description:
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]RAN1 would like to thank RAN2 for the LS R2-2208797(R1-2207812) on DL-PRS measurements with reduced samples capability. RAN1 discussed the question in the LS and thinks a unified design is desirable. However, RAN1 technically thinks FG 27-3-1 should be reported per band considering UE implementation flexibility. So RAN1 recommends RAN4 to change FG 14-2 to per band.



RAN4 has sent a reply LS R4-2214489 in RAN4#104e meeting to ask RAN2 to update the capability to per band. 
	RAN4 thanks RAN2 for the LS R4-2214218(R2-2208797) on the capability of reduced samples. RAN4 also noticed this misalignment and understand it would be better to have a unified design. Considering RAN1’s agreement that they are not going to revise the UE feature 27-3-1, RAN4 can revise the UE feature 14-2 to per band. 
…
RAN4 kindly asks RAN2 to update the capability of supportedDL-PRS-ProcessingSamples-RRC-Inactive in RRC_INACTIVE to keep alignment with supportedDL-PRS-ProcessingSamples in RRC_CONNECTED i.e. update the capability of supportedDL-PRS-ProcessingSamples-RRC-Inactive in RRC_INACTIVE to per band and optionally report {supported}. 



Sub-topic 1-1 The inconsistence of FG 27-3-1 and FG 14-2 
Issue 1-1-1: Whether to update the definition of FG 14-2 to be ‘per-band’?
· Proposals
· Option 1: (Qualcomm, vivo, OPPO, Ericsson, Nokia)
· Yes 
· Moderator observation: 
· All companies proposed option 1. 
· RAN4 has sent reply LS R4-2214489 in RAN4#104e meeting which is aligned with option 1. 
· Recommended WF
· FFS whether further reply is needed to capture the change in RAN4 UE feature list document.  

Topic #2: LS for capability for PRS measurement without MG (R2-2209241)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218449
	CATT
	Proposal 1: The LMF also need to know the UE capability on feature 14-3 “PRS measurement without MG”. 

	R4-2218512
	Qualcomm Incorporated
	Observation 1: The burden is on the LMF to ensure that the DL-PRS assistance data provided to the UE does not violate the maximum difference in Rx timing supported by the UE. Therefore, the threshold value in feature 14-3 should be provided to the LMF.
Proposal 1: Update the description of feature 14-3 to indicate that the LMF needs to know if the UE supports the feature.

	R4-2218787
	vivo
	Proposal: LMF needs to know the UE capability on feature 14-3 and the feature should be captured in LPP specification.

	R4-2219003
	OPPO
	Observation-1: The LMF is not expected to modify the PRS configuration according this UE capability. 
Proposal-1: The LMF does not need to know the UE capability on feature 14-3. 

	R4-2219459
	Ericsson
	Signalling for threshold values indicated in FG 14-3 does not need to be captured in LPP and shall be a part of capability signalling outside of LPP where this value is reported to the serving gNB. 

	R4-2219560
	Huawei, HiSilicon
	Proposal: RAN4 to clarify that LMF also needs to know the UE capability on feature 14-3.

	R4-2219774
	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 to reply to RAN2 to recommend that no change to LPP signaling is needed. 



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Background: 
RAN2 LS R2-2209241 asked RAN4 to clarify whether FG 14-3 is needed to be known for LMF: 
	· RAN2 respectfully asks RAN4 to clarify whether the feature 14-3 should be captured in LPP specification, and provide feedback to RAN2.



FG 14-3: 
	14-3
	PRS measurement without MG
	Capability for the threshold used to be compared against with the Rx timing difference to determine whether the PRS from the non-serving cell satisfy the condition of PRS measurement outside MG.
	27-3-2
	yes
	
	
	
Per band
	No
	No
	N/A
	The candidate threshold values: CP length, 1/4 symbol, 1/2 symbol, half of slot
	Optional with capability signaling



Sub-topic 2-1 Need for LMF to know the support of feature 14-3 
Issue 2-1-1: Whether LMF need to know the support of feature 14-3? 
· Proposals
· Option 1: (CATT, Qualcomm, vivo, Huawei)
· Yes
· Option 2: (OPPO, Ericsson, Nokia)
· No
· Recommended WF
· Need discussion. 

Topic #3: LS for support of positioning in FR2-2 (R2-2208810)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218450
	CATT
	Proposal 1: Whether SRS for positioning/DL-PRS with 480/960 kHz SCS can be supported in FR2-2 in R17 is within RAN1 scope. From RAN4 perspective, there are no requirements for the positioning in FR2-2 in R17. 

	R4-2218513
	Qualcomm Incorporated
	Proposal 1: Update the requirements for NR positioning in TS 38.133, clauses 5.6 and 9.9, to reflect the default value of Rx beam sweeping factor of 12 for measurements performed in FR2-2. 
Observation 1: RAN4 has not defined NR positioning performance requirements in FR2 for subcarrier spacings of 480 kHz and 960 kHz.
Proposal 2: Rel-17 NR positioning performance requirements defined for FR2 with SCS = 120 kHz are applicable to FR2-2.

	R4-2218788
	vivo
	Proposal 1: SRS for positioning/DL-PRS with 480/960 kHz SCS are not supported for FR2-2 in R17.

	R4-2219004
	OPPO
	Observation-1: Additional spec efforts (e.g. simulation evaluation, timing error margin) are needed to define RRM measurement requirements if SRS for positioning with 480/960 kHz SCS is supported.
Proposal-1: For DL-PRS, RAN4 respects RAN1’s conclusion and does not support DL-PRS with 480/960 kHz SCS in FR2-2 in R17.
Proposal-2: RAN4 will not define RRM requirements for SRS for positioning with 480/960 kHz SCS in FR2-2 in R17.

	R4-2219463
	Ericsson
	Answer: In Rel. 17 RAN4 defined requirements for positioning measurements where DL-PRS resources are configured with dl-PRS-SubcarrierSpacing specified in 38.214. RAN1#110bis-e endorsed CR#0353 to TS38.214 based on which DL-PRS resources cannot be configured with SCS 240kHz, 480kHz, and 960kHz [2]. It is therefore RAN4’s understanding that DL-PRS is not supported in FR2-2 in R17. Whether SRS for positioning is supported in FR2-2 is up to RAN1 to decide.

	R4-2219561
	Huawei, HiSilicon
	Proposal: RAN4 to clarify that RRM requirements for positioning are not defined for FR2-2.

	R4-2219775
	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 to reply back to RAN2 that support of DL-PRS / SRS for positioning in FR2-2 is not possible in Rel-17 and hence can be studied in the Rel-18 timeframe.

	R4-2219925
	MediaTek inc.
	Observation: RAN4 has no requirements for positioning accuracy for 480/960 kHz SCS numerologies.



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
RAN2 LS R2-2208810 asked to clarify the support of positioning in FR2-2 in R17. 
	In R17, NR operation is extended up to 71 GHz and new numerologies (i.e., 480 kHz SCS, 960 kHz SCS) are introduced in FR2-2 (52.6 GHz–71 GHz) for data and control channels and reference signals. Moreover, FR2-2 is assumed to be applicable to other Rel-17 features unless otherwise specified based on the below agreement from 71GHz WI in RAN2.
	From chairman’s note in RAN2#117-e meeting,
Applicability of FR2-2 to other Rel-17 features
4.3-1: From RAN2 point of view, FR2-2 are assumed to be also applicable to other Rel-17 features, unless otherwise specified (e.g. if the feature is only for FR1). No impact to the specification expected for cases where we don't specify otherwise.
Companies can bring up cases (e.g. for some WIs where FR2-2 has not been discussed at all) where differentiation is needed by contributions to May meeting.



On the other hand, in POS WI, there has been no discussion on the support of positioning (especially related to RAT-dependent positioning) in FR2-2 and thus it is unclear whether SRS for positioning/DL-PRS can be used with the new 480/960 kHz SCS in FR2-2 or not.
Based on the above observation, RAN2 would like to ask RAN1 and RAN4 the following question: 
Question: Can SRS for positioning/DL-PRS with 480/960 kHz SCS be supported in FR2-2 in R17?



RAN1 reply LS R1-2210528: 
	Conclusion:
DL-PRS with 480/960 kHz SCS are not supported in FR2-2 in R17.
From RAN1 perspective, companies have different views on whether SRS for positioning with 480/960 kHz SCS are supported in FR2-2 in R17, and RAN1 will not optimize the specifications for SRS for positioning with 480/960 kHz SCS in FR2-2 in R17.



Sub-topic 3-1 Support of SRS for positioning/DL-PRS with 480/960 kHz SCS in FR2-2 in R17
Issue 3-1-1: Can SRS for positioning/DL-PRS with 480/960 kHz SCS be supported in FR2-2 in R17? 
· Proposals
· Option 1: (Qualcomm, OPPO, Ericsson)
· DL-PRS with subcarrier spacings of 480/960 kHz is not supported in Rel-17 (based on RAN1 reply R1-2210528). 
· Option 1a: (Ericsson)
· Whether SRS for positioning with 480/960 kHz SCS is supported in FR2-2 is up to RAN1. 
· Option 2: (vivo)
· No
· [bookmark: _GoBack]SRS for positioning/DL-PRS with 480/960 kHz SCS are not supported for FR2-2 in R17. 
· Option 2a: (Nokia)
· No
· Support of DL-PRS / SRS for positioning in FR2-2 is not possible in Rel-17 and hence can be studied in the Rel-18 timeframe. 
· Option 3: (CATT, Huawei, MTK)
· Whether SRS for positioning/DL-PRS with 480/960 kHz SCS is supported in FR2-2 in R17 is up to RAN1. 
· Recommended WF
· Follow RAN1 conclusions. 

Sub-topic 3-2 Applicability of R17 positioning requirements for FR2-2
Issue 3-2-1: Whether R17 positioning core requirements are applied for FR2-2? 
· Proposals
· Option 1: (Qualcomm)
· Yes with the following updates: 
· Update the requirements for NR positioning in TS 38.133, clauses 5.6 and 9.9, to reflect the default value of Rx beam sweeping factor of 12 for measurements performed in FR2-2. 
· Option 2: (CATT, Huawei)
· No. 
· From RAN4 perspective, there are no requirements for the positioning in FR2-2 in R17. 
· Recommended WF
· Common understanding: the existing core requirements are not applied for FR2-2.
· FFS whether to update the requirements to reflect the Rx beam sweeping factor of 12 for FR2-2. 

Issue 3-2-2: Whether R17 positioning performance requirements are applied for FR2-2? 
· Proposals
· Option 1: (Qualcomm)
· Rel-17 NR positioning performance requirements defined for FR2 with SCS = 120 kHz are applicable to FR2-2. 
· RAN4 has not defined NR positioning performance requirements in FR2 for subcarrier spacings of 480 kHz and 960 kHz. 
· Option 2: (CATT, OPPO, Huawei, MTK)
· No. 
· From RAN4 perspective, there are no requirements for the positioning in FR2-2 in R17. 
· Recommended WF
· RAN4 has not defined NR positioning performance requirements for subcarrier spacings of 480 kHz and 960 kHz in FR2-2. 
· FFS whether Rel-17 NR positioning performance requirements defined with SCS = 120 kHz are applicable to FR2-2. 

Topic #4: LS for applicability of timing error margin of Rx TEG (R2-2210977)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218451
	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 applicability of timing error margins for Rx TEG can be reused for RxTx TEG, i.e. 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) and frequency drift margin. 
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: The applicability of timing error margin of Rx TEG in the LS (R4-2214493) also apply for UE Rx-Tx timing difference. 
Proposal 6: For defining the applicability of timing error margins for Rx TEG and RxTx TEG, the value of R16 group delay margin and frequency drift margin can refer to Z and Y respectively defined in RSTD measurement accuracy requirements in TS 38.133 10.1.23.2, but there will not be clear definition for them in the specification since it is up to UE implementation. 

	R4-2218452
	CATT
	CR on applicability of timing error margins in R17 positioning accuracy requirements

	R4-2218514
	Qualcomm Incorporated
	Observation 1: RAN4 is still discussing the applicability of timing error margin values associated with RxTx TEGs. 
Proposal 1: RAN4 will not define an applicability rule for timing error margin values associated with Tx TEGs.
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 2: 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 3: 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. 

	R4-2218785
	vivo
	Proposal 1: For UE 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: 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.
Proposal 3: The applicability of timing error margin of Rx TEG is not to be specified in LPP. It may be captured in TS 38.133, if necessary.
Proposal 4: The applicability of timing error margin of Rx TEG can apply for UE Rx-Tx time difference.
Observation 1: For UE RSTD measurements, group delay margin and frequency drift margin is specified in clause 10.1.23.2.
Observation 2: For UE Rx-Tx time difference measurements, group delay margin is specified in clause 10.1.25.2. No frequency drift margin is necessary to be specified.

	R4-2219005
	OPPO
	Observation-1: In R16, the timing error margin values for UE Rx-Tx time difference measurements are clearly defined in TS 38.133 spec.
Observation-2: For Rx TEG for RSTD measurement, the Rel-16 group delay is defined in Table 10.1.23.2-5 for FR1 and Table 10.1.23.2-6 for FR2 in TS 38.133.
Observation-3: For Rx TEG for RSTD measurement, the Rel-16 frequency drift is defined Y=32Tc or Y=256Tc in TS 38.133.
Observation-4: 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 FR2in TS 38.133.
Observation-5: For Rx-Tx time difference measurement, the Rel-16 frequency drift margin is not defined.
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: Rx-TEG is decoupled with UE Rx-Tx timing difference measurement:
· The applicability of timing error margin for Rx TEG is applicable to RSTD.
· The applicability of timing error margin for RxTx TEG is applicable to Rx-Tx time difference.
Proposal-5: For Rx-Tx time difference measurement, reuse the same principle for RSTD to define the frequency drift margin. 

	R4-2219464
	Ericsson
	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?

Answer: Yes. Rx TEG margin applicability rule also applies to Tx TEG timing error margin. For RxTx TEG refer to answer to question 3 below.

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?

Answer: “applicability of timing error margin of Rx TEG” as included in the RAN4 LS (R4-2214493) is not supposed to be specified in LPP. However, based on the agreed Rx/RxTx TEG framework, UE shall report the timing error margin value selected for the Rx/RxTx TEG used for PRS measurement to LMF. The relevant agreements are copied below for reference.
Question 3: Does the applicability of timing error margin of Rx TEG in the LS (R4-2214493) apply for UE Rx-Tx timing difference?

Answer: No. The applicability of timing error margin for Rx TEG in the LS (R4-2214493) does not apply for UE Rx-Tx timing difference. For RxTx TEG the following applicability rule applies:
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.  
Question 4: Definitions of Rel-16 group delay margin and frequency drift margin for the applicability of timing error margin of Rx TEG.

Answer: Definitions of Rel-16 group delay margin and frequency drift margin for the applicability of timing error margin of Rx TEG shall be updated in the next version of the spec. For clarification, RAN4 does not expect the group delay margin and frequency drift margin to be defined in LPP. These values are for UE to determine applicable value of timing error margin for Rx TEG and report the selected timing error margin value for the Rx TEG to LMF.

	R4-2219562
	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 
· Table 10.1.23.2-5 and Table 10.1.23.2-6 for UE Rx TEG
· Table 10.1.25.2-5 and Table 10.1.25.2-5 for UE RxTx TEG
· Rel-16 frequency drift margin refers to value Y in clause 10.1.23.2 for both UE Rx TEG and UE Rx-Tx TEG
Proposal 7: RAN4 recommends to capture the applicability of timing error margin in LPP spec. 

	R4-2219916
	Nokia, Nokia Shanghai Bell
	1. RAN4 to reply to RAN2 that the sum of group delay margin and frequency drift margin is represented by the Rel-16 margin Z in TS 38.133, Table 10.1.23.2-5 for FR1 and 10.1.23.2-6 for FR2, which represents the upper boundary for applicable timing error margins for Rx TEG in Rel-17.
RAN4 to reply to RAN2 that for RxTx TEG, the applicable timing error margin values that can be selected by the UE are the pre-defined values (as contained in [2]) that are not larger than the Rel-16 impairments margin  (dependent on PRS/SRS BW) considering both Rx and Tx path. The impairments margin  is preliminarily specified in TS 38.133, Table 10.1.25.2-5 for FR1 and 10.1.25.2-6 for FR2 and represents the upper boundary for applicable timing error margins for RxTx TEG in Rel-17. 
RAN4 to reply to RAN2 that further consideration on the range of applicable timing error margin values for Tx TEG is needed by RAN4.
RAN4 to reply to RAN2 that the applicability of the timing error margin of Rx TEG should be specified in LPP, i.e. as part of the reporting procedure in TS 37.355.
RAN4 to reply to RAN2 that the measurement type UE Rx-Tx time difference is assigned a timing error margin of RxTx TEG, hence timing error margin of Rx TEG is not applicable. The applicable values for timing error margins for UE Rx-Tx time difference can be selected according to Proposal 2.

	R4-2219926
	MediaTek inc.
	Not available



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 agreements in previous meeting on Rx TEG: 
	· For 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. 



Sub-topic 4-1 Applicability of timing error margins for RxTx TEG and Tx TEG (Q1)
Issue 4-1-1: 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, Qualcomm, vivo, OPPO, Ericsson, Huawei, Nokia)
· Yes. 
· FFS: 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 [for the individual measurements] and plus the frequency drift margin. 
· Recommended WF
· There will also be definition of applicable values of timing error margin for RxTx TEG. 
· FFS the applicable timing error margin values for RxTx TEG. 

Issue 4-1-2: Will there also be definition of applicable values of timing error margin for Tx TEG, similar to that for Rx TEG? 
· Proposals
· Option 1: (vivo, Ericsson, Nokia)
· Yes. 
· FFS: 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, Qualcomm, OPPO, Huawei)
· No.  
· Recommended WF
· Need discussion.

Sub-topic 4-2 Clarification on the applicability of timing error margins for Rx TEG (Q3)
Issue 4-2-1: 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: (CATT, vivo, Huawei)
· Yes. 
· Option 2: (Qualcomm, OPPO, Ericsson, Nokia)
· No. It is only applied for RSTD measurement. 
· FFS: 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.

Issue 4-2-2: Additional clarification on the applicability of timing error margins for Rx TEG and RxTx TEG? 
· Proposals
· Option 1: (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
· Need discussion.

Sub-topic 4-3 Definition of Rel-16 group delay margin and frequency drift margin (feedback)
Issue 4-3-1: Feedback on the definitions of Rel-16 group delay margin and frequency drift margin 
· Proposals
· Option 1: (CATT)
· There will not be clear definition for group delay margin and frequency drift margin in the specification since it is up to UE implementation. 
· For defining the applicability of timing error margins for Rx TEG and RxTx TEG, the value of R16 group delay margin and frequency drift margin can refer to Z and Y respectively defined in RSTD measurement accuracy requirements in TS 38.133 10.1.23.2. 
· Option 2: (vivo, OPPO)
· For Rx TEG for RSTD measurement, the Rel-16 group delay 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 Rx TEG for RSTD measurement, the Rel-16 frequency drift is defined Y=32Tc or Y=256Tc in TS 38.133.
· 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.
· For Rx-Tx time difference measurement, the Rel-16 frequency drift margin is not defined.
· FFS: For Rx-Tx time difference measurement, reuse the same principle for RSTD to define the frequency drift margin. 
· Option 3: (Huawei)
· Rel-16 group delay margin refers to 
· Table 10.1.23.2-5 and Table 10.1.23.2-6 for UE Rx TEG
· Table 10.1.25.2-5 and Table 10.1.25.2-5 for UE RxTx TEG
· Rel-16 frequency drift margin refers to value Y in clause 10.1.23.2 for both UE Rx TEG and UE Rx-Tx TEG
· Option 4: (Nokia)
· RAN4 to reply to RAN2 that the sum of group delay margin and frequency drift margin is represented by the Rel-16 margin Z in TS 38.133, Table 10.1.23.2-5 for FR1 and 10.1.23.2-6 for FR2, which represents the upper boundary for applicable timing error margins for Rx TEG in Rel-17.
· Option 5: (Ericsson)
· Definitions of Rel-16 group delay margin and frequency drift margin for the applicability of timing error margin of Rx TEG shall be updated in the next version of the spec. For clarification, RAN4 does not expect the group delay margin and frequency drift margin to be defined in LPP. These values are for UE to determine applicable value of timing error margin for Rx TEG and report the selected timing error margin value for the Rx TEG to LMF.
· Recommended WF
· Need discussion.

Sub-topic 4-4 How to capture the applicability of timing error margins in spec (Q2)
Issue 4-4-1: 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, Qualcomm, vivo, OPPO, Ericsson)
· No. It is better to be captured in RAN4 specification in TS 38.133 if necessary. 
· CR R4-2218452 from CATT is provided for the text proposal. 
· Option 2: (Huawei, Nokia)
· Yes. RAN4 recommends to capture the applicability of timing error margin in LPP spec. 
· Recommended WF
· Need discussion.

Topic #5: LS for RLM/BFD relaxation for ePowSav (R2-2209130)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218236
	MediaTek inc.
	Observation 1: No RLM/BFD requirement has been defined for deactivated PSCell when UE fulfilling relaxed measurement criteria. 
[bookmark: _Hlk118720472]Observation 2: The measurement on deactivated PSCell will not be more frequent than the requirement specified in R17 RLM/BFD relaxation.
Proposal 1: RAN4 further discuss whether to introduce the relaxation factor (i.e. K) for deactivated PSCell, as specified in R17 RLM/BFD relaxation requirement.    

	R4-2218420
	MediaTek inc.
	Withdrawn

	R4-2218583
	Xiaomi
	Proposal 1: RAN4 not to define the relaxed RLM/BFD requirements for deactivated PSCell in Rel-17.

	R4-2218989
	OPPO
	Observation 1: The requirements of RLM/BFD relaxation are not allowed to apply when no DRX is used or DRX cycle is longer than 80ms, or when Max(TDRX, TSSB) ＞160ms for SSB or Max(TDRX, TCSI-RS) ＞ 80 ms for CSI-RS.
Proposal 1: No need to introduce the RLM/BFD relaxation on deactivated PSCell due to measCyclePSCell used to be larger than 160ms.

	R4-2219048
	Nokia, Nokia Shanghai Bell
	Proposal 1: Capture the requirements related to case 1 in the RAN4 requirements.

	R4-2219049
	Nokia, Nokia Shanghai Bell
	CR for RLM/BFD relaxation for ePowSav for deactivated SCG

	R4-2219184
	vivo
	Proposal 1  RLM/BFD relaxation for Case 1 is introduced when both DRX cycle length and measCyclePSCell are configured to be no more than 320ms. No relaxation is allowed when either DRX cycle length or measCyclePSCell are configured to be more than 320ms.
Proposal 2  The relaxation factor when Max(TDRX, measCyclePSCell) ≤ 320ms is 2
Proposal 3  RLM/BFD relaxation for de-activated PSCell is still allowed when DRX is not configured.
Proposal 4  No test cases are introduced for RLM/BFD relaxation for de-activated PSCell.

	R4-2219185
	vivo
	CR on R17 relaxed RLM and BFD requirements for deactivated SCG



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Background: 
RAN2 LS R2-2209130 informed the following  RAN2 agreements and asked RAN4 to provide feedback if any: 
	· RLM/BFD relaxation and SCG deactivation with bfd-and-RLM configuration is true can be configured simultaneously. (Case 1)
· In this case 1, UE will initiate UAI for the relaxation state report of RLM/BFD measurements for SCG, and this UAI for SCG RLM/BFD relaxation is reported over MCG.
· RLM/BFD relaxation and SCG deactivation with bfd-and-RLM configuration is false can be configured simultaneously. (Case 2)
· In this case 2, BFD and RLM is not operating, and thus BFD and RLM relaxation and the associated reporting can also be considered non-operational (regardless configuration).



Sub-topic 5-1 Clarification on the RRM requirements for case 1
Moderator: the following reference is used to facilitate the discussion: 
Relaxed RLM/BFD requirements: clause 8.1.2.4 and 8.1.3.4 for RLM, clause 8.5.2.4 and 8.5.3.4 for BFD
RLM/BFD requirements for deactivated PSCell: clause 8.1.2.2 for RLM, clause 8.5.2.2 for BFD
Issue 5-1-1: Whether to define RRM requirements for case 1? 
· Proposals
· Option 1: (Xiaomi, OPPO)
· No. 
· RAN4 not to define the relaxed RLM/BFD requirements for deactivated PSCell in Rel-17. 
· Option 2a: (Nokia)
· Yes
· Relaxed RLM/BFD requirements apply for case 1. 
· CR R4-2219049 from Nokia is provided for the text proposal. 
· Option 2b: (vivo)
· Yes
· RLM/BFD relaxation for Case 1 is introduced when both DRX cycle length and measCyclePSCell are configured to be no more than 320ms. No relaxation is allowed when either DRX cycle length or measCyclePSCell are configured to be more than 320ms.
· The relaxation factor when Max(TDRX, measCyclePSCell) ≤ 320ms is 2. 
· RLM/BFD relaxation for de-activated PSCell is still allowed when DRX is not configured.
· No test cases are introduced for RLM/BFD relaxation for de-activated PSCell.
· CR R4-2219185 from vivo is provided for the text proposal.
· Option 3: (MTK)
· RAN4 further discuss whether to introduce the relaxation factor (i.e. K) for deactivated PSCell, as specified in R17 RLM/BFD relaxation requirement.
· Recommended WF
· Need discussion. 

