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Introduction
The summary covers the contributions submitted under the following AI:
· 9.25.5	RRM core requirements	[NR_NTN_enh-Core]
* R1-2213001 Reply LS on RACH-less handover in NTN
Topic #1: Response to incoming LS on RACH-less handover in NTN
Companies’ contributions summary
	R4-2300100
	Qualcomm Incorporated
	Proposal 1: RAN4 to confirm that Note 1 in the LS (R1-2213001) is correct.

	R4-2300287
	Apple
	Proposal 3: RAN4 to confirm that the timing requirement specified in Table 7.1C.2-1 of TS38.133 applies to the first UL transmission in the target cell in RAN1 LS R1-2213001.

	R4-2300389
	MediaTek inc.
	Proposal 3: The timing requirement specified in Table 7.1C.2-1 of TS38.133 applies to the first UL transmission, including PUCCH, PUSCH, SRS, PRACH, and msgA, in the target cell, provided that at least one SSB is available at the UE during the last 160 ms.

	R4-2300588
	CATT
	Proposal 1: The UL synchronization requirement specified in Table 7.1C.2-1 of TS38.133 applies to the first UL transmission in the target cell in RACH-less handover, i.e. RAN1’s assumption is correct.

	R4-2300894
	Xiaomi
	Proposal 4: RAN4 confirms that RAN1’s assumption in Note 1 is correct.

	R4-2300946
	LG Electronics Inc.
	Observation 1: Transmit timing requirements for the target cell cannot always be satisfied in case of handover with different feeder links.
Proposal 1: RAN4 to discuss whether transmit timing requirement for target cell is applicable for handover with different feeder links for reply LS.
Proposal 2: Define RACH-less handover related requirements depending on RAN2 conclusion in this release.

	R4-2301007
	Samsung
	Observation 2: Table 7.1C.2-1 of TS38.133 is only for FR1 with 15kHz/30kHz SCS in Rel-17. 
Proposal 9: In reply LS to RAN1, separate the handover for FR1-FR1 and other cases such as FR1-above 10GHz. Above 10GHz-Above 10GHz.
Proposal 10: If the assumption is only for NTN-NTN FR1-FR1 handover, we think RAN1’s assumption is correct. 
Observation 3: For the same UE, we think the GNSS positioning accuracy should be the same if there is only one GNSS receiver.
Observation 4: If use the same positioning accuracy and same principle in Rel-17 NTN, the part of “Te_GNSS” cannot be accepted for 120kHz/240kHz SCS compared to the CP ratio. 
Proposal 11: Introduce higher UE positioning accuracy capability in above 10GHz band.

	R4-2301346
	vivo
	Proposal 1: From RAN4 perspective, the current timing requirement specified in Table 7.1C.2-1 of TS38.133 could not be directly applied for UL transmission in target cell during RACH-less handover in NTN scenario

	R4-2301390
	ZTE Corporation
	From RAN4 perspective, the RAN4 UL synchronization requirement specified in Table 7.1C.2-1 of TS38.133 applies to the first UL transmission in the target cell

	R4-2301647
	OPPO
	Observation-1: Except when receiving a timing advance command, the Te_NTN requirements specified in Table 7.1C.2-1 apply to almost all UL transmission including PUCCH, PUSCH, SRS, PRACH and msgA.
Proposal-1: Confirm that RAN1’s assumption in note 1 is correct, i.e. UL synchronization requirements specified in Table 7.1C.2-1 of TS38.133 could apply to the first UL transmission in the target cell.

	R4-2301982
	Huawei, HiSilicon
	Proposal 7: RAN4 confirms that RAN1’s assumption in Note 1 in [2] is correct provided that UE can determine the value of N_"TA" .

	R4-2302020
	Ericsson
	Proposal 13:  Regarding LS R1-2213001, Table 7.1C.2-1, Te_NTN, Timing Error Limit, applies to the first UL transmission in the target cell, also for RACH-less handover, provided the preconditions are fulfilled, i.e., that at least one SSB is available at the UE during the last 160 ms and the UE has a validity time running for NTA,common  and  NTA,UE-specific.

	R4-2302339
	Nokia, Nokia Shanghai Bell
	Proposal 1: The UL synchronization requirements for UE transmit timing must be applied from the first transmission in the target cell, which becomes the serving cell upon HO execution.  
Observation 1: In legacy scenarios for RACH-less HO, there is no timing advance pre-compensation, and the components N_"TA,adj" ^"common" and N_"TA,adj" ^"UE" ,  ,  are assumed to be zero.
Observation 2: The legacy component of the timing advance is still used in NTN, and can be configured, for example for residual correction of the timing advance when the GNSS information at UE side is not very accurate.
Observation 3: Depending on the satellite position, for the same inaccuracy on the GNSS information, the residual component of the timing advance might differ.
Based on this A) and B) and in the observations we made in this document, we then propose:
Proposal 2: Ask RAN1 and RAN2, to consider indication of the reference value for the network-controlled component of timing-advance,  N_"TA" , , for the target cell when the RACH-less HO is performed in scenarios 2, 3 and 4 described in R1-2213001.
Proposal 3: Agree on the Draft LS included in the Annex.


The moderator can suggest a limite	d number of papers which could be presented.
Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Issue 1-1: UL synchronization requirement specified in Table 7.1C.2-1 of TS38.133 applies to the first UL transmission in the target cell?
Proposals
· Proposal 1: Qualcomm, Apple, MediaTek, CATT, Xiaomi, Samsung, ZTE, OPPO, Huawei, Ericsson, Nokia
· RAN4 to confirm that Note 1 in the LS (R1-2213001) is correct, i.e. the timing requirement specified in Table 7.1C.2-1 of TS38.133 applies to the first UL transmission, including PUCCH, PUSCH, SRS, PRACH, and msgA, in the target cell, provided that
· at least one SSB is available at the UE during the last 160 ms (MediaTek)
· UE can determine the value of N_"TA" (Huawei)
· UE has a validity time running for NTA,common  and  NTA,UE-specific (Ericsson)
· It is NTN-NTN FR1-FR1 handover
· And, ask RAN1 and RAN2, to consider indication of the reference value for the network-controlled component of timing-advance, N_"TA" , for the target cell when the RACH-less HO is performed in scenarios 2, 3 and 4 described in R1-2213001 (Nokia)
· Proposal 2: Samsung,
· For FR1-above 10GHz, 
· If use the same positioning accuracy assumption and same principle in Rel-17 NTN, the part of “Te_GNSS” cannot be accepted for 120kHz/240kHz SCS compared to the CP ratio.
· Introduce higher UE positioning accuracy capability in above 10GHz band
· Proposal 3: LGE
· RAN4 to discuss whether transmit timing requirement for target cell is applicable for handover with different feeder links for reply LS
· Define RACH-less handover related requirements depending on RAN2 conclusion in this release
· Proposal 3: vivo
· the current timing requirement specified in Table 7.1C.2-1 of TS38.133 could not be directly applied for UL transmission in target cell during RACH-less handover in NTN scenario

Moderator’s recommendation
· RAN4 to send a reply-LS to RAN1 with the following contents:
· For NTN-NTN FR1-FR1 handover, RAN4 to confirm that Note 1 in the LS (R1-2213001) is correct, i.e. the timing requirement specified in Table 7.1C.2-1 of TS38.133 applies to the first UL transmission, including PUCCH, PUSCH, SRS, PRACH, and msgA, in the target cell, provided that
· at least one SSB is available at the UE during the last 160 ms
· UE can determine the value of N_TA
· How to determine the value of N_TA for respective scenarios is up to RAN1/2
· UE has a validity time running for NTA,common  and  NTA,UE-specific
· For FR1-above 10GHz, no UE transmit timing requirement has been defined.

Topic #2: Coverage enhancement
Companies’ contributions summary
	R4-2301007
	Samsung
	Proposal 1: For objective of coverage enhancement, no impact on RRM requirements.

	R4-2302020
	Ericsson
	Observation 4: Coverage enhancement has no impact on RRM.


The moderator can suggest a limite	d number of papers which could be presented.
Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.

Moderator’s recommendation
· No discussion.

Topic #3: NR-NTN deployment in above 10 GHz bands
Companies’ contributions summary
	R4-2300287
	Apple
	Proposal 1: RAN4 to specify the RRM requirement for NR-NTN deployment above 10 GHz bands after concrete conclusion is made in RF session, e.g., Rx beam-forming related RRM requirement.

	R4-2301007
	Samsung
	Observation 1: The scope is identified as “study and identify NTN example band”. It doesn’t mention there will be fully support of satellite system in above 10GHz such as RRM core requirements. But there will be RRM performance requirements and test cases for support of NTN in above 10GHz. We believe RRM core requirements to support satellite system in above 10GHz is in the scope. 
Proposal 2: Confirm RRM core requirements of satellite in above 10GHz is in Rel-18 NTN enhancement. If so, the analysis of RRM impact with support for NTN system in above 10GHz band in Proposal 8 can be included.

	R4-2301982
	Huawei, HiSilicon
	Proposal 1: RAN4 to define RRM requirements for NTN in above 10GHz bands. Existing requirements for FR1 are used as baseline, and at least following aspects are considered
- Rx beam sweeping are to be considered in measurement and mobility requirements
- New timing requirements are defined based on 60/120kHz SCS

	R4-2302020
	Ericsson
	Proposal 2: RAN4 shall revisit existing NTN RRM requirements to check if operations on NTN-Ka bands have impacts on them, in which two high band characteristics shall be considered carefully:
· Timing characteristics in NTN-Ka bands
· Link-budget in NTN-Ka bands which may affect existing assumptions on cell detection, measurement accuracy, side condition etc.
Observation 1：NTN-Ka frequency band may have different characteristics than the existing NTN FR1 bands based on the RF session outcome.
Proposal 3: Table 1 below provides high level overview of existing RRM requirements which are possibly impacted due to the NTN operation in the NTN-Ka bands. Note: the reference for comparison is existing NTN requirements in Rel-17.
Observation 2: In release 17 a UE GNSS position accuracy of 50 m was assumed together with a 30 m position error for the satellite. This led to the exclusion of SCS = 60 kHz for FR1.
Observation 3: With current release-17 GNSS position inaccuracies for UE and satellite (50 m and 30 m, respectively), then SCS = 120 kHz would result in zero margin for GNSS error.
Proposal 4: RAN4 shall investigate the UL time budget for the short CP for NTN-Ka band.


The moderator can suggest a limite	d number of papers which could be presented.
Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Issue 3-1: RRM impacts due to FDD-based NTN support in above 10 GHz
· Potential RRM impacts on the following requirements were presented in a high level.
· Rx beam sweeping
· Timing requirements
· Link-budget in NTN-Ka bands
· Cell reselection
· Handover
· RLM and LR
· Measurements

Moderator’s recommendation
· No discussion in this meeting. The above items can be further discussed in future meetings, as needed.

Topic #4: Network verified UE location
Companies’ contributions summary
	R4-2301007
	Samsung
	Proposal 3: FFS on UE Rx-Tx time difference measurements and RSTD measurements etc. More other WGs progress is needed.

	R4-2301982
	Huawei, HiSilicon
	Proposal 2: RAN4 to define measurement period and accuracy requirements for UE Rx-Tx measurement. 
- Existing TN requirements can be used as baseline.
- NTN specific aspects can be further discussed based on RAN1 progress
- Side condition is FFS
Proposal 3: RAN4 waits for RAN1 conclusion on whether updates to UE/gNB Rx-Tx report mapping.

	R4-2302020
	Ericsson
	Observation 5:  Network verified UE positioning in NTN is expected to exploit multiple RTT measurements performed on PRS resource(s) transmitted from the same satellite over different time occasions.
Proposal 5: RAN4 shall study RRM requirements on UE Rx-Tx time difference measurements charactered by single/multi-satellite based multi-RTT solution in NTN, e.g. measurement period requirements, report mapping.
Observation 6: Frequently encountering cell changes in NTN (LEO deployment) in multi-RTT measurement procedure isn’t corner case. 
Proposal 6: Study multi-RTT measurement requirements in NTN compatible with cell change, e.g. HO.


The moderator can suggest a limite	d number of papers which could be presented.
Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Moderator’s recommendation
· No discussion in this meeting. More progress in RAN1 is needed.

Topic #5: NTN-TN and NTN-NTN mobility and service continuity enhancements
Companies’ contributions summary
	R4-2300287
	Apple
	Proposal 2: For NTN-TN and NTN-NTN mobility and service continuity enhancements, RAN4 RRM work can start after RAN2 has more conclusions. 
In addition, RAN4 to agree:
- the RRM requirement for timing based and location-based cell reselection for quasi-earth fixed cell in Rel-17 can be considered as the starting point for NTN-NTN cell reselection requirement with earth moving cell 
- RAN4 needs to specify RRM requirement for NTN-TN mobility in R18

	R4-2300389
	MediaTek inc.
	Observation 1: IDLE mode cell reselection could be impacted by mobility and service continuity enhancements.  
Observation 2: Timing based and location-based cell reselection for earth moving cell could be different from quasi-Earth-fixed scenarios and still under discussion in RAN2.
Proposal 1: Wait for more RAN2’s progress on timing based and location-based cell reselection for earth moving cell before defining RRM requirement.
Proposal 2: RAN4 can discuss RRM requirement impact for cell reselection enhancements to reduce UE power.

	R4-2300894
	Xiaomi
	Proposal 1: RAN4 to investigate the RRM impact for NTN-NTN cell reselection with earth-moving cell until RAN2 has further progress on UE behaviour before the serving cell stops providing coverage at the present UE location.
Proposal 2: RAN4 to investigate the RRM impact for NTN-TN cell reselection, at least the following aspects need to be considered.
•	UE measurement capability on EUTRA carriers;
•	Cell reselection delay requirement when TN network is available;
•	Measurement of inter-RAT E-UTRAN cells;
Proposal 3: RAN4 to introduce NTN-TN handover requirements in Rel-18.

	R4-2300946
	LG Electronics Inc.
	Proposal 3: Wait for RAN2 conclusion for earth moving cell to define RRM requirements.
Proposal 4: Wait for RAN2 conclusion for NTN-TN mobility to reduce power consumption
Proposal 5: Further discuss if measurement relaxation to reduce power consumption for NTN-NTN cell reselection is available.

	R4-2301007
	Samsung
	Proposal 4: There will be RRM impact on NTN-NTN cell reselection requirements. More inputs from RAN2 are needed.
Proposal 5: If new HO/CHO mechanisms are introduced, there will be RRM impact for HO/CHO requirements. More inputs from RAN2 are needed.
Proposal 6: There will be RRM impact on cell reselection requirements. More inputs from RAN2 are needed.
Proposal 7 and 8: Observations on overall RRM impacts

	R4-2301340
	vivo
	Observation 1: If only distance thresholds are provided, it is difficult to assess whether the UE can complete the measurement before the cell stops covering
Observation 2: In addition to the reference location and distance threshold of serving cell, evaluating whether UE could complete the measurement between cell stop coverage is related to other factors
Proposal 1: More discussion on whether RAN4 choose to wait for more RAN2 conclusion if extra information could be provided to help UE evaluate whether the cell re-selection measurement can be completed before the cell stops covering or work in RAN4 firstly to access which additional information is necessary for cell reselection measurement and inform RAN2 of the related parameter list
Proposal 2: The current measurement requirement on location-based cell reselection could be the baseline to further discuss NTN-TN mobility enhancements

	R4-2301982
	Huawei, HiSilicon
	Proposal 4: RAN4 to define requirements for time or location triggered cell reselection for earth moving cell based on RAN2 progress.
Proposal 5: RAN4 to discuss possible RRM impacts of TN-NTN cell reselection enhancements when there are enough progresses in RAN2.
Proposal 6: RAN4 to discuss possible RRM impacts of HO enhancements when there are enough progresses in RAN2.

	R4-2302020
	Ericsson
	Proposal 7: RAN4 shall track progress and outcome of RAN2 on NTN-NTN  mobility enhancements, below are some topics which may affect existing RRM requirements but not all of possible.
· HO chain
· RACH-less HO
· Reselection for Earth moving cells
· feeder link switch scenario
Proposal 8: RAN4 shall further study the possibilities to avoid useless/too early measurements in idle and connected mode with light of satellite assistance information.
Proposal 9: RAN shall revisit the applicability of mandatory assistance information of neighbor NTN cells ( e.g. ephemeris data, frequency layer and PCI) in NTN-TN scenario. The information is beneficial but shall not be mandatory to mobility from TN to NTN.
Proposal 10: RAN4 study shall comply with the following essential guidelines in NTN-TN scenario and use them as baseline to adapt or update corresponding RRM requirements.
· UE isn’t required to measure at TN frequencies if it is located outside the TN coverage.
· UE shall prioritize TN frequencies if it is located in the both NTN/TN coverage.
Proposal 11: Priority (explicit or implicit) on TN cell in  NTN/TN mobility  requests differentiation between cell reselection from NTN to TN and cell reselection from TN to NTN. How to prioritize TN cell in the two cases shall be studied.
Proposal 12:  Definition of TN cell coverage is placed in RAN2, consequently, measurement optimization/robustness to deal with inaccuracy of coverage information shall be studied further in RAN4.


The moderator can suggest a limite	d number of papers which could be presented.
Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Issue 5-1: NTN-NTN Cell reselection enhancements for earth moving cell
Proposals
· Proposal 1: Apple, vivo
· the RRM requirement for timing based and location-based cell reselection for quasi-earth fixed cell in Rel-17 can be considered as the starting point for NTN-NTN cell reselection requirement with earth moving cell
· Proposal 2: MediaTek, Xiaomi, LGE, Samsung, vivo, Huawei
· Timing based and location-based cell reselection for earth moving cell can be different from quasi-Earth-fixed scenarios and still under discussion in RAN2.
· Wait for further progress from RAN2

Moderator’s recommendation
· No discussion in this meeting. Wait for further progress from RAN2

Issue 5-2: NTN-TN Cell reselection enhancements (to reduce UE power consumption)
Proposals
· Proposal 1: Xiaomi
· RAN4 to investigate the RRM impact for NTN-TN cell reselection, at least the following aspects need to be considered.
· UE measurement capability on EUTRA carriers;
· Cell reselection delay requirement when TN network is available;
· Measurement of inter-RAT E-UTRAN cells;
· Proposal 2: LGE, Samsung, Huawei
· Wait for further progress from RAN2
· Proposal 3: Ericsson
· RAN4 study shall comply with the following essential guidelines in NTN-TN scenario and use them as baseline to adapt or update corresponding RRM requirements.
· UE isn’t required to measure at TN frequencies if it is located outside the TN coverage.
· UE shall prioritize TN frequencies if it is located in the both NTN/TN coverage
· Priority (explicit or implicit) on TN cell in  NTN/TN mobility requests differentiation between cell reselection from NTN to TN and cell reselection from TN to NTN. How to prioritize TN cell in the two cases shall be studied.
· Definition of TN cell coverage is placed in RAN2, consequently, measurement optimization/robustness to deal with inaccuracy of coverage information shall be studied further in RAN4.
· Proposal 4: LGE
· Further discuss if measurement relaxation to reduce power consumption for NTN-NTN cell reselection is available.

Moderator’s recommendation
· No discussion in this meeting. Wait for further progress from RAN2. Companies can provide further analyses in the next meeting as usual.

Issue 5-3: NTN-NTN handover (to reduce the signalling overhead)
Proposals
· Proposal 1: Huawei, Ericsson
· Wait for further progress from RAN2
· below are some topics which may affect existing RRM requirements but not all of possible. (Ericsson)
· HO chain
· RACH-less HO
· Reselection for Earth moving cells
· feeder link switch scenario

Moderator’s recommendation
· No discussion in this meeting. Wait for further progress from RAN2
Issue 5-4: NTN-TN Handover
Proposals
· Proposal 1: Xiaomi, Apple
· RAN4 to introduce NTN-TN handover requirements in Rel-18.
Moderator’s recommendation
· Discuss the following alternatives:
· Alt 1: RAN4 to define NTN-TN handover from NTN to TN requirements, and FFS on
· Handover from TN to NTN
· Alt 2: RAN4 to not define NTN-TN handover, i.e. mobility requirements between NTN and TN are applicable only when UE is in RRC Idle mode.
Topic #6: Applicable scope of this WI
Companies’ contributions summary
	R4-2302020
	Ericsson
	Proposal 1: The applicable scenarios for RRM requirements according to the WID shall include:
• Only single carrier scenario is supported, multi-carrier(e.g., CA) isn’t covered by the WI.
• NTN->TN mobility only applies to RRC low-activity mode; NTN->TN RRC connected mode isn’t covered by the WI.
o For NTN->TN mobility, TN system only covers NR; other RATs, e.g. LTE isn’t covered by the WI.
• For NTN-Ka bands, mobility among NTN-Ka bands ( e.g., intra-frequency and inter-frequency) is supported. Mobility between FR1 and NTN-Ka band isn’t covered by the WI.
• TN->NTN mobility is not supported by the WI.


The moderator can suggest a limite	d number of papers which could be presented.
Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Issue 6-1: Applicable scope of this WI
Proposals
· Proposal 1: Ericsson
· The applicable scenarios for RRM requirements according to the WID shall include:
· Only single carrier scenario is supported, multi-carrier(e.g., CA) isn’t covered by the WI.
· NTN->TN mobility only applies to RRC low-activity mode; NTN->TN RRC connected mode isn’t covered by the WI.
· For NTN->TN mobility, TN system only covers NR; other RATs, e.g. LTE isn’t covered by the WI.
· For NTN-Ka bands, mobility among NTN-Ka bands ( e.g., intra-frequency and inter-frequency) is supported. Mobility between FR1 and NTN-Ka band isn’t covered by the WI.

Moderator’s recommendation
· Proposal:
· Unless any compelling reasons are identified and agreed, RRM requirements will be defined for non-CA.
· The following aspects will be discussed under relevant items:
· Whether/How to define RRM requirements for connected mode mobility between NTN and TN will be discussed under sub-AI of “NTN-TN and NTN-NTN mobility and service continuity enhancements” if needed. The discussion also includes whether TN is limited to NR or other RATs.
· Whether/How to define RRM requirements for mobility within NTN-Ka bands and between FR1 and NTN-Ka bands will be discussed under sub-AI of “NR-NTN deployment in above 10 GHz bands” if needed.

Draft CR and LS
Draft CRs
	TDocs
	Title
	Source

	N/A
	
	



Draft LSs
	TDocs
	Title
	Source

	R4-2300588
	Reply LS on RACH-less handover in NTN
	CATT

	R4-2301982
	Initial discussion on RRM requirements for Rel-18 NTN
	Huawei, HiSilicon



