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The summary covers the contributions submitted under the following AI:
· 8.18.6	RRM core requirements	[NR_NTN_enh-Core]
· 8.18.6.1	NR-NTN RRM requirements in above 10 GHz bands	[NR_NTN_enh-Core]
* submit some general discussions if needed under this agenda. Submit the proposals for Type 1 and Type 2 UEs in the same contribution.
· 8.18.6.2	Network verified UE location	[NR_NTN_enh-Core]
· 8.18.6.3	NTN-TN and NTN-NTN mobility and service continuity enhancements	[NR_NTN_enh-Core]
· 8.18.7	RRM performance requirements	[NR_NTN_enh-Perf]

Topic #1: UL timing requirements in bands above 10 GHz
Companies’ contributions summary
Issue 1-3: Further relaxation of Te_NTN for PRACH
R4-2400123	CATT
Proposal 1: No need to define different uplink timing requirements for PRACH. 

R4-2400484	Apple
Proposal 3: Te_NTN requirement for NTN on above 10GHz shall not be differentiated for different channel types, i.e., Te_NTN requirement for RACH is same as other UL channels’.

R4-2401016	MediaTek inc.
Proposal 1: RAN4 to further study the timing requirement of PRACH. X+Y = 80 m and Tg = 3 Ts can be a starting point.

R4-2402192	Huawei, HiSilicon
Proposal 1: Define same Te_NTN for all UL channels (no further relaxation for PRACH).

R4-2402485	Samsung
Proposal 1: Te requirements are the same for PRACH and other uplink channels.

Issue 1-6: Te_NTN for 60kHz and 120kHz
R4-2402788	Qualcomm Incorporated
Proposal 1: For Case-3, Te_NTN for UL SCS of 120kHz is either 8*Ts or 8.5Ts
· For 8*Ts, {Tp,ue, Tp,sat} is assumed as {25m, 5m}
· For 8.5*Ts, {Tp,ue, Tp,sat} is assumed as {30m, 3m}
· No different requirements for different uplink signals and channels.
· Note: GSO includes both Geostationary and Geosynchronous orbits
· Note: The elevation angle is assumed to be 30 deg.

R4-2400484	Apple
Proposal 1: In case 2, Te_NTN requirement for UL 120kHz SCS can be 7.5Ts only if the ephemeris information can be refreshed in every 5 seconds.
Proposal 2: In case 3, Te_NTN requirement for UL 120kHz SCS can be 13Ts.

R4-2401016	MediaTek inc.
Observation 1: For UL 120kHz SCS, if X+Y = 45~55 m for mobile UE, Te_NTN = 9.5 ~ 11.5 Ts.

R4-2401192	xiaomi
Proposal 1: It is suggested to define Te_NTN=10 Ts for 120KHz UL SCS in case 3.

R4-2401497	vivo
Proposal 1: For UL 120kHz SCS, RAN4 to define Te_NTN as 11Ts for Case 3
· We prefer to relax the timing requirements for Case 3 to 11 Ts, which corresponds to a total position error of 50m to distribute among satellite and UE.

R4-2401596	Ericsson
Observation 2: For UL SCS = 120 kHz, a UE with zero implementation margin when it comes to Te requirement has to have a total round trip error allowance of 6.5 to 6.7 Ts, which corresponds to a total position error of 32 to 33 m to distribute among satellite and UE. The Te value = 7.5 Ts.
Proposal 5: The applicable side condition for fixed VSAT is served by NGSO is Ephemeris + common delay parameter update period of 17 seconds.
Observation 1: For case 3 (mobile UE and satellite is in GSO), the satellite term of the error budget is minimal and one can allocate almost all of the error budget of 32-33 m to the UE position error.
Proposal 6: Te value = 7.5 Ts, also for case 3, assuming 30 m of allowed UE position error.

R4-2401821	ZTE Corporation
Observation 1: The Te_GNSS is mainly up to the UE implementation, which is not influenced by fixed or mobile UE or the deployments of the satellite. 
Observation 2: Serving-satellite will provide the PVT information to UE which helps UE to estimate the its positioning error, which can be impacted by the different deployment of the serving satellite and the fixed or mobile UE.
Observation 3: For legacy requirements we had different requirements for different SCS, e.g. 15kHz and 30kHz.
Observation 4: Even if the total budget does not exceed the 0.5CP length the Te requirements shall not be defined for UL SCS=120kHz.
Proposal 2: If the total budget does not exceed the one CP length the Te requirements shall be defined for UL SCS=120kHz as below:
· 9Ts for both SCS 120kHz and 240kHz

R4-2402192	Huawei, HiSilicon
Proposal 2: For Case 3 and UL SCS 120kHz, define Te_NTN as 12 Ts.
Proposal 3: Define a separate capability to distinguish UE that can meet the enhanced timing requirement (7.5 Ts) or the basic timing requirement (12 Ts).

R4-2402485	Samsung
Proposal 2: For the applicable side condition on case 2, define the minimum update rate of ephemeris information in periodical SIB.
Proposal 3: For UL SCS 120kHz in Case 3, if NW can accept the performance degradation, define 13Ts for Te in Case 3.

R4-2402930	THALES
Proposal 1: For the remaining issue on timing error for VSAT UE with respect to UL SCS of 120 kHz, RAN4 shall not consider a value higher than CP/2.
Observation 2: The current terminology from TS 38.133 [Higher value than 7.5]*64*Tc (see Table 7.1C.2-3: Te_NTN Timing Error Limit for mobile VSAT is served by GSO) cannot be interpreted, since the upper bound cannot be known.

Proposal 3: [Higher value than 7.5]*64*Tc to be replaced by [8.5]*64*Tc.
Proposal 4: If the companies are not convinced to use [8.5]*64*Tc Timing Error Limit Te_NTN requirement for mobile VSAT served by GSO, then a note can be added e.g.: “NOTE: Requirements valid under 99% GNSS service availability”.
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Issue 1-7: NTA-offset
R4-2402788	Qualcomm Incorporated
Proposal 2: NTA,offset for NR NTN band above 10 GHz is 0 unless TDD is considered for NR NTN above 10GHz.

R4-2400123	CATT
Proposal 2: For NR NTN band above 10 GHz, NTA_offset can use the value defined in Table 7.1.2-2 for FR2. 

R4-2401192	xiaomi
Proposal 2: The value of NTA,offset defined in Table 7.1.2-2 for FR2 can be reused for NTA,offset for NR NTN band above 10 GHz.

R4-2401497	vivo
Proposal 2: RAN4 to determine value of NTA,offset for NR NTN band above 10 GHz based on following candidate Options:
· Option 1: The value of NTA,offset for FR2 NTN refers to NTA-offset for TN in FR2 defined in Table 7.1.2-2 and the default value is set as 13792 or 0.
· Option 2: UE identifies NTA,offset for FR2 band based on the indicated information 
· Option 2-1: Newly introduce the information n-TimingAdvanceOffsetFR2 for FR2 band and candidate values are {[n0], [n13792]}
· Option 2-2: Reuse n-TimingAdvanceOffset to FR2 band and candidate values are {n0, n25600, [n13792], n39936}. Specifically, it only supports to configure {[n0], [n13792]} for FR2 band.

R4-2402192	Huawei, HiSilicon
Proposal 4: NTA,offset for NR NTN band above 10 GHz is zero.

R4-2402485	Samsung
Proposal 4: For NTA-offset of NTN in above 10GHz, value in TN FR2 cannot be used. It should be aligned with FR1 NTN system.

Issue 1-11: Additional enhancements
R4-2402192	Huawei, HiSilicon
Proposal 5: RAN4 to specify “one-shot” timing adjustment (as defined specified for FR2 HST) for timing change caused by GNSS fix in NTN operation in Ka band.

R4-2402382	Nokia, Nokia Shanghai Bell
Observation 1: It is possible that, in case 3, the UE transmit timing accuracy is within the accuracy requirement, but not good enough to PUSCH although good for PRACH.
Observation 2: In terrestrial NW. the RACH transmission may arrive at the gNB offset to the gNB UL time by up to twice the propagation delay relative to the cell radius. In NTN. the expectation is that the RACH transmission arrives at the gNB offset to the gNB UL time by at most ±Te.
Observation 3: The RACH preamble is not fully used as intended in NTN to assist the NW to determine the UE timing advance.
Observation 4: If the UE has not reached the UL synchronization point after applying the UL pre-compensation at UE side, the errors between the time the gNB has received the UE signal and the UL synchronization point can all be attributed to UE inaccuracies.
Observation 5: For low elevation angles, the UE timing inaccuracy might grow over time because of inaccurate GNSS/ephemeris in spite of the received TAC during RACH.
Proposal 1: Ask RAN1 to introduce a mechanism to allow the NW to inform the UE, during PRACH in case 3, that the UE pre compensation is below a given quality threshold. 
Proposal 2: Whether UEs in this situation shall not be capable of transmitting, until they fix their time pre-compensation or whether their validity timer become smaller.
Proposal 3: RAN4 to create minimum requirements for GNSS update rate for case 3.
Proposal 4: If the UE updates its GNSS position, and difference between the TA calculated using UE new and old positions is above the UL Transmit Timing inaccuracy, UE shall perform a new RACH.
Proposal 5: RAN4 to approve the LS reply provided in Annex A of the present document.

Issue 1-12: Applicability of UL timing requirements for PUSCH DMRS bundling (for general UL coverage enhancement on both NTN bands below/above 10GHz)
R4-2402788	Qualcomm Incorporated
The proposed applicability of the timing requirements makes sense technically to us in general
· For NTN-specific PUSCH DMRS bundling, update the applicability of the timing requirements such that the requirements apply only for the first slot within the TDW.

R4-2402192	Huawei, HiSilicon
Proposal 8: RAN4 to clarify that UE will perform timing pre-compensation for all the UL transmissions in the TDW for PUSCH DMRS bundling.

Open issues
Issue 1-3: Further relaxation of Te_NTN for PRACH
Agreement [RAN4#108b]:
· Define Te_NTN requirements for uplink signals/channels except for PRACH first, and come back to the issue to decide whether to introduce a different set of requirements for PRACH.

Agreement [RAN4#109]:
· No agreement

Views from companies
· Option 1: Define same Te_NTN requirements for all UL channels
· CATT, Apple, Huawei, Samsung, Qualcomm
· Option 2: Further study
· MTK (e.g. X+Y = 80 m and Tg = 3 Ts), [Nokia]

Moderator’s WF
· Define same Te_NTN requirements for all UL channels, i.e. no separate Te_NTN requirement for PRACH

Issue 1-6: Te_NTN for 60kHz and 120kHz
Agreement [RAN4#108b]:
Companies should provide ‘the exact value of Te_NTN and values assumed for X and Y’ and ‘the analysis result based on the following criterion.’ Otherwise, the values/proposals won’t be captured in the list of options.
Tg =  0.5*Tcp – (Td + Tp + Tr + Ta + Tf + Tm): an effective guard period in CP
· Tcp: a length of CP for the given SCS of UL channel/signal
· Td: UE downlink synchronization error for the given SCS of SSB (BW of PBCH DMRS, i.e. 20 PRBs)
· Tp = Tp,ue + Tp,sat: a round trip propagation delay estimation error due to UE position and satellite position estimation errors
· Tp,ue: a round trip propagation delay estimation error due to [X]m of UE position error
· Tp,sat: a round trip propagation delay estimation error due to [Y]m of satellite position estimation error
· Tr: TAC resolution error (from TS38.213)
· Ta: TA adjustment accuracy error (from Table 7.3.2.2-1 of TS38.133)
· Tf: an accumulated timing drift over 160ms due to a frequency offset of 0.1ppm
· Tm: a margin needed at gNB receiver to accommodate any additional impairments if needed.
· If a non-zero value is assumed in the proposal for Tm, the source of the impairments shall be provided too.
Technical analysis is required if any number will be provided for each of the components in the next meeting.
Whether the same or different values for different channels is contribution driven.

[bookmark: _Hlk151008787]Agreement [RAN4#109]:
· UL 60kHz SCS:
· 13 Ts for all cases with 120kHz/240kHz SSB
· UL 120kHz SCS:
· Case 1 and case 2: 7.5 Ts
· FFS for the applicable side condition on case 2
· Case 3: Higher than 7.5 Ts, FFS for the exact value 

	Cases
	SCS of SSB
	Te_NTN [Ts] for 60kHz of UL SCS
	Te_NTN [Ts] for 120kHz of UL SCS

	Case-1: Stationary UE for GSO
	120kHz
	13
	7.5

	
	240kHz
	13
	7.5

	Case-2: Stationary UE for LEO
	120kHz
	13
	7.5

	
	240kHz
	13
	7.5

	Case-3: Mobile UE for GSO
	120kHz
	13
	> 7.5

	
	240kHz
	13
	> 7.5



Issue 1-6A: Te_NTN for 60kHz and 120kHz in Case2
Views from companies
· For 120kHz of UL SCS in case2, the requirements are applicable only if the ephemeris information can be refreshed (i.e. update rate of ephemeris information in SIB19) every X seconds.
· Apple, Ericsson, Samsung
· Apple: X=5
· Ericsson: X=17

Moderator’s WF
· For 120kHz of UL SCS in case2, the requirements are applicable only if the ephemeris information can be refreshed (i.e. update rate of ephemeris information in SIB19) every X seconds.
· Decide the value of X.

Issue 1-6B: Te_NTN for 60kHz and 120kHz in Case3
Views from companies
· For 120kHz of UL SCS in case3, Te_NTN [Ts] is:
· Option 1: 7.5 (X=30, Y=0)
· Ericsson, Huawei (define an optional UE capability on enhanced Te_NTN requirement)
· Option 2: 8 (X=25, Y=5)
· Qualcomm
· Option 3: 8.5 (X=30, Y=3) or (15m, 15m) or (18m, 15m)
· Qualcomm, Thales (add a note, e.g.: “NOTE: Requirements valid under 99% GNSS service availability”)
· Option 4: 9
· ZTE
· Option 5: 9.5~11.5 (X+Y=45~55)
· MTK
· Option 6: 10
· Xiaomi
· Option 7: 11 (X+Y=50)
· vivo
· Option 8: 12
· Huawei
· Option 9: 13 (X=30, Y=30)
· Apple, Samsung

Moderator’s WF
· For 120kHz of UL SCS in case3, Te_NTN [Ts] is X.
· Decide a specific value of X.
· Decide whether to introduce an optional UE capability on enhanced Te_NTN requirement, if more than one values (X1 for the enhanced Te_NTN and X2) are agreed, e.g. X1 = [7.5 ~ 8.5], X2 = [9.5 ~ 13]

Issue 1-7: NTA-offset
[bookmark: _Hlk159607763]Views from companies
· NTA,offset for NR NTN band above 10 GHz is
· Option 1: 0
· Qualcomm, Huawei
· Option 2: same as Table 7.1.2-2 for FR2
· CATT, Xiaomi, 
· Option 3: vivo
· Option 3-1: The value of NTA,offset for FR2 NTN refers to NTA-offset for TN in FR2 defined in Table 7.1.2-2 and the default value is set as 13792 or 0.
· Option 3-2: UE identifies NTA,offset for FR2 band based on the indicated information 
· Option 3-2-1: Newly introduce the information n-TimingAdvanceOffsetFR2 for FR2 band and candidate values are {[n0], [n13792]}
· Option 3-2-2: Reuse n-TimingAdvanceOffset to FR2 band and candidate values are {n0, n25600, [n13792], n39936}. Specifically, it only supports to configure {[n0], [n13792]} for FR2 band.
· Option 4: Samsung
· For NTA-offset of NTN in above 10GHz, value in TN FR2 cannot be used. It should be aligned with FR1 NTN system.
Moderator’s WF
· Decide the value of NTA,offset for NR NTN band above 10 GHz between the following three options.
· Option 1: 0
· Option 2: The value of NTA-offset defined in Table 7.1.2-2 for FR2
· Option 3: The value of NTA-offset defined in FR1 NTN systems

Issue 1-11: Additional enhancements
Agreement [RAN4#109]:
FFS:
· Ask RAN1 to introduce a mechanism to allow the NW to inform the UE that the UE pre compensation is below the required level. UEs in this situation shall not be capable of transmitting, until they fix their time pre-compensation. (Nokia)
· If the UE updates its GNSS position, and difference between the TA calculated using UE new and old positions is above the UL Transmit Timing inaccuracy, UE shall perform a new RACH. (Nokia)

Views from companies
· (Huawei) Specify “one-shot” timing adjustment (as defined specified for FR2 HST) for timing change caused by GNSS fix in NTN operation in Ka band
· (Nokia) Introduce a mechanism to allow the NW to inform the UE, during PRACH in case 3, that the UE pre-compensation is below a given quality threshold
· Whether UEs in this situation shall not be capable of transmitting, until they fix their time pre-compensation or whether their validity timer become smaller.
· If the UE updates its GNSS position, and difference between the TA calculated using UE new and old positions is above the UL Transmit Timing inaccuracy, UE shall perform a new RACH.
· RAN4 to approve the LS reply provided in Annex A of the present document.

Moderator’s WF
· Decide whether to Specify “one-shot” timing adjustment (as defined specified for FR2 HST) for timing change caused by GNSS fix in NTN operation in Ka band.
· Decide whether to ask RAN1 to introduce a mechanism to allow the NW to inform the UE, during PRACH in case 3, that the UE pre-compensation is below a given quality threshold. The details and draft LS can be found in R4-2402382.

Issue 1-12: Applicability of UL timing requirements for PUSCH DMRS bundling (for general UL coverage enhancement on both NTN bands below/above 10GHz)
Agreement [RAN4#109]:
FFS:
· For NTN-specific PUSCH DMRS bundling, update the applicability of the timing requirements such that the requirements apply only for the first slot within the TDW. (Huawei)

Views from companies
· For NTN-specific PUSCH DMRS bundling, 
· (Qualcomm) Update the applicability of the timing requirements such that the requirements apply only for the first slot within the TDW.
· (Huawei) Clarify that UE will perform timing pre-compensation for all the UL transmissions in the TDW for PUSCH DMRS bundling.

Moderator’s WF
· For NTN-specific PUSCH DMRS bundling, clarify that UE performs a timing pre-compensation for all the UL transmissions in the TDW for PUSCH DMRS bundling.

Topic #2: RRM requirements in bands above 10 GHz
Companies’ contributions summary
Issue 2-4: RRC Re-establishment
R4-2401596	Ericsson
Proposal 1: We’s open to consider the exception case in blind handover. If it is taken into account, the statement ‘Treestablish_delay seconds from the moment it detects a loss in RRC connection’ in RRC re-establishment requirement shall be updated to contain the steering time.

Issue 2-7: Measurement gap
R4-2400123	CATT
Proposal 3: Introduce FR2 MG patterns in section 9.1C.2 and for UE supporting NTN measurement in Ka band, FR2 gap should be supported mandatorily. 
· e.g., pattern #12 and #13

R4-2401497	vivo
Proposal 3: Considering it may not be the typical scenario on mobility between NTN Ka band and FR1 NTN/TN, it is not necessary to introduce per FR gap for NTN in above 10GHz

R4-2401596	Ericsson
Proposal 2: Define MG in above 10GHz as Per UE gap.

R4-2402192	Huawei, HiSilicon
Proposal 6: Application of gap pattern 12-23 does not require UE to support per-FR gap.

Issue 2-12: Measurement accuracy
R4-2401596	Ericsson
Proposal 3: We’re open to removing RF margin for different RX beams in the relative accuracy, the UE above 10GHz may not need it, i.e., relative accuracy can be tightened.

Issue 2-13: UE capability
R4-2402788	Qualcomm Incorporated
We do not think the capabilities have to necessarily be precluded as it is left to UE choice.

R4-2400943	LG Electronics Inc.
Proposal 1: For UE capability 
· Not applicable for NR NTN band above 10GHz
· maxNumber-NGSO-SatellitesWithinOneSMTC-r17
· parallelMeasurementWithoutRestriction-r17
· parallelSMTC-r17
· maxNumber-LEO-SatellitesPerCarrier-r17
· Applicable for NR NTN band above 10GHz
· parallelMeasurementGap-r17

R4-2401596	Ericsson
Proposal 4: Agree to not apply those capabilities in above 10GHz, including no apply [parallelMeasurementGap-r17].

R4-2402192	Huawei, HiSilicon
Proposal 7: For R17 NTN specific UE capabilities,
· The following are applicable for Ka band
· parallelMeasurementWithoutRestriction-r17
· parallelSMTC-r17
· parallelMeasurementGap-r17
· The following are not applicable for Ka band
· maxNumber-NGSO-SatellitesWithinOneSMTC-r17
· maxNumber-LEO-SatellitesPerCarrier-r17
· Inform above to RAN2 in the feature list.

R4-2402382	Nokia, Nokia Shanghai Bell
Observation 6: The list of capabilities discussed in issue 2-13 of R4-2321362 are listed as “FR1 only” in TS 38.306. If RAN4 decides to not expand their applicability to FR2-NTN, no communication is needed to be sent to RAN2.
· parallelMeasurementGap-r17
· parallelSMTC-r17
· maxNumber-LEO-SatellitesPerCarrier-r17
· maxNumber-NGSO-SatellitesWithinOneSMTC-r17
· parallelMeasurementWithoutRestriction-r17
Proposal 6: Do not expand the following measurement related capabilities from Rel-17  for the operation above 10 GHz:
· parallelMeasurementGap-r17
· parallelSMTC-r17
· maxNumber-LEO-SatellitesPerCarrier-r17
· maxNumber-NGSO-SatellitesWithinOneSMTC-r17
· parallelMeasurementWithoutRestriction-r17

R4-2402485	Samsung
Proposal 5: For NTN in above 10GHz, UE capabilities of “maxNumber-NGSO-SatellitesWithinOneSMTC-r17; parallelMeasurementWithoutRestriction-r17; parallelSMTC-r17; maxNumber-LEO-SatellitesPerCarrier-r17” cannot be applicable for mechanical steering antenna type UE. For electronic steering antenna, it can use the same as that in FR1 NTN.

R4-2400484	Apple
Proposal 4: The following UE capabilities introduced in Rel-17 NR NTN are not applicable for NR NTN band above 10GHz:
· maxNumber-NGSO-SatellitesWithinOneSMTC-r17
· parallelMeasurementWithoutRestriction-r17 
· parallelSMTC-r17
· maxNumber-LEO-SatellitesPerCarrier-r17
· parallelMeasurementGap-r17

Issue 2-14: Draft reply LS to RAN1 (R4-2400007	/R1-2312553, Response on LS on the system parameters for NTN above 10 GHz)
· R4-2400124 CATT, Reply LS on the system parameters for NTN above 10 GHz
· R4-2401830 ZTE, Reply LS to RAN1 on the system parameters for NTN above 10GHz
· R4-2402314 Ericsson, Response LS on the systems parameters for NTN above 10 GHz
· R4-23xxxxx (in R4-2402382) Nokia, Nokia Shanghai Bell, Further LS reply on the system parameters for NTN above 10 GHz
· R4-2402928 THALES, Reply LS on the system parameters for NTN above 10 GHz
· R4-2402382 Nokia, (provided in Annex)

Issue 2-15: Others
R4-2400511	Eutelsat Group
Observation 1: Support of Mobile VSATs in NGSO constellations deployment scenarios is not in the scope of Rel-18. 
Observation 2: The rationale for not including Mobile VSATs support by NGSO constellations in Rel-18 is now no longer applicable post WRC-23.
Proposal: Mobile VSATs support by NGSO constellations is a commercially important use case and shall be standardized in Rel-19.

Open issues
Issue 2-4: RRC Re-establishment
FFS [RAN4#108b]:
· For Type 1 UE, whether to specify RRC Re-establishment for inter-satellite scenario.
· For Type 2 UE, whether to specify RRC Re-establishment for inter-satellite scenario.
· FFS: RRC Re-establishment requirements for intra-satellite scenario are the same as the existing FR1 NTN requirements with Ksatellite = 1.

Agreement [RAN4#109]:
· For type 1 UE
· Inter-satellite RRC re-establishment: 
· No RRC re-establishment requirements
· Intra-satellite RRC re-establishment: 
· Define RRC re-establishment requirement, and the requirement is the same as the existing FR1 NTN requirements (6.2C.1). And the requirement applies when the UE is not configured with inter-satellite measurement.
· FFS whether exception case need to be considered 
· For type 2 UE
· Inter-satellite RRC re-establishment
· No RRC re-establishment requirements
· Intra-satellite RRC re-establishment
· Define RRC re-establishment requirement, and the requirement is the same as the existing FR1 NTN requirements (6.2C.1). And the requirement applies when the UE is not configured with inter-satellite measurement.
· FFS whether exception case need to be considered 

Views from companies
· Ericsson: Define a requirement for exceptional case, e.g. UE fails to complete blind HO to the target satellite/cell.

Moderator’s WF
· Decide whether to define RRC re-establishment requirements for additional cases.
· @Ericsson, please elaborate on the scenario and provide exact wording for the requirements.

Issue 2-7: Measurement gap
Agreement [RAN4#108b]:
· FR2 MG patterns are used for NTN in bands above 10 GHz.

Agreement [RAN4#109]:
· Companies are encouraged to discuss the per FR and per gap pattern capability aspects. 

Views from companies
· Define per-UE gap
· Ericsson
· Do not define per-FG gap
· vivo
· MG #12-23 do not require per-FR gap
· Huawei
· Define mandatory FR2 MG
· CATT

Moderator’s WF
· For FR2-NTN support, UE is not required to support per-FG gap (e.g. independentGapConfig). FR2-NTN capable UE is not expected to perform measurements on FR1-NTN.
· Decide whether/which gap patterns need to be additionally supported as mandatory gap patterns compared to the legacy mandatory FR2 gap patterns for FR2 SA (both serving and target measurement cells are in FR2).


Issue 2-12: Measurement accuracy
Agreement [RAN4#109]:
· No agreement

Views from companies
· (Ericsson) Remove RF margin for different RX beams in the relative accuracy, the UE above 10GHz may not need it, i.e., relative accuracy can be tightened.

Moderator’s WF
· Decide whether to remove an RF margin for different RX beams in the relative accuracy and tighten relative accuracy requirements.

[bookmark: _Hlk147841552]Issue 2-13: UE capability
Agreement [RAN4#109]:
FFS
· The following UE capabilities introduced in Rel-17 NR NTN are not applicable for NR NTN band above 10GHz:
· maxNumber-NGSO-SatellitesWithinOneSMTC-r17
· Note: Support of simultaneously measurements on target cells belonging to different NGSO satellites within a SMTC
· parallelMeasurementWithoutRestriction-r17 are not applicable
· Note: Support of measurements on cells belonging to different satellite as the serving cell in parallel with normal operation (i.e. data/control transmission and/or reception, and L1 measurements) of serving cell without scheduling restrictions. The feature is applicable only when the serving satellite is NGSO. If the serving cell belongs to GSO satellite, the scheduling restriction is not applied on the premise that a mixed type of satellites on the same frequency layer is not supported in this release (Rel-17).
· parallelSMTC-r17
· Note: Support of measurements on target cells belonging to 4 SMTC-s on a single frequency carrier
· Note: As per RP-232694 approved in RAN#101, inter-satellite measurements are not assumed in Rel-18.
· maxNumber-LEO-SatellitesPerCarrier-r17
· Note: On serving carrier, it indicates the number of target LEO satellites the UE can monitor per carrier including serving satellite
· Note: On non-serving carrier, it indicates the number of target LEO satellites the UE can monitor per carrier.
· Note: As per RP-232694 approved in RAN#101, inter-satellite measurements are not assumed in Rel-18.
· TBD on [parallelMeasurementGap-r17]
· Note: Support of 2 measurement gaps
· Note: the capability directly means neither ‘parallel/simultaneous measurement’ nor ‘inter-satellite measurement.’

Views from companies
· maxNumber-NGSO-SatellitesWithinOneSMTC-r17
· Not applicable for FR2-NTN
· LG, Ericsson. Huawei, Samsung (Type 2), Apple
· Keep it as UE capability for FR2-NTN
· Qualcomm, Samsung (Type 1)
· parallelMeasurementWithoutRestriction-r17
· Not applicable for FR2-NTN
· LG, Ericsson. Nokia, Samsung (Type 2) , Apple
· Keep it as UE capability for FR2-NTN
· Qualcomm, Huawei, Samsung (Type 1)
· parallelSMTC-r17
· Not applicable for FR2-NTN
· LG, Ericsson. Nokia, Samsung (Type 2) , Apple
· Keep it as UE capability for FR2-NTN
· Qualcomm, Huawei, Samsung (Type 1)
· maxNumber-LEO-SatellitesPerCarrier-r17
· Not applicable for FR2-NTN
· LG, Ericsson. Huawei, Nokia, Samsung (Type 2) , Apple
· Keep it as UE capability for FR2-NTN
· Qualcomm, Samsung (Type 1)
· parallelMeasurementGap-r17
· Not applicable for FR2-NTN
· Ericsson. Nokia, Apple
· Keep it as UE capability for FR2-NTN
· Qualcomm, LG, Huawei
· Note:
· Fully electronically-steered beam UEs (Type 1)
· Fully mechanically-steered beam UEs (Type 2)

Moderator’s WF
· Decide whether the following UE capabilities introduced in Rel-17 NR NTN are applicable for each UE type (Type 1 and Type 2) in FR2-NTN:
· maxNumber-NGSO-SatellitesWithinOneSMTC-r17
· parallelMeasurementWithoutRestriction-r17
· parallelSMTC-r17
· maxNumber-LEO-SatellitesPerCarrier-r17
· parallelMeasurementGap-r17

Issue 2-14: Draft reply LS to RAN2 (R4-2400007	/R1-2312553, Response on LS on the system parameters for NTN above 10 GHz)
· R4-2400124 CATT, Reply LS on the system parameters for NTN above 10 GHz
· R4-2401830 ZTE, Reply LS to RAN1 on the system parameters for NTN above 10GHz
· R4-2402314 Ericsson, Response LS on the systems parameters for NTN above 10 GHz
· R4-23xxxxx (in R4-2402382) Nokia, Nokia Shanghai Bell, Further LS reply on the system parameters for NTN above 10 GHz
· R4-2402928 THALES, Reply LS on the system parameters for NTN above 10 GHz
· R4-2402382 Nokia, (provided in Annex)

Moderator’s WF
· RAN4 to send a reply LS to RAN2 (R4-2400007/R1-2312553, Response on LS on the system parameters for NTN above 10 GHz).
· The exact wording will be decided after the halfway point of the meeting week.
· It is a moderator’s understanding that RAN4 only needs to provide the status of the item on FR2-NTN particularly about timing relations. The below content can be additionally considered in the draft reply LS.
· RAN4 has not observed any issue in using the same value range and the unit of the values for K_offset, K-MAC, and TA report as FR1-NTN.
· There is no requirement on TCI state switch as per RP-232694 approved in RAN plenary.

Issue 2-15: Others
R4-2400511	Eutelsat Group
Observation 1: Support of Mobile VSATs in NGSO constellations deployment scenarios is not in the scope of Rel-18. 
Observation 2: The rationale for not including Mobile VSATs support by NGSO constellations in Rel-18 is now no longer applicable post WRC-23.
Proposal: Mobile VSATs support by NGSO constellations is a commercially important use case and shall be standardized in Rel-19.

Moderator’s suggestion
· In Rel-18, the scope of the work for FR2-NTN does not include ‘Mobile VSATs support by NGSO.’ Hence, the moderator does not plan to discuss it.

Topic #3: Network verified UE location
Companies’ contributions summary
[bookmark: _Hlk150202822]Issue 3-2: Measurement period and accuracy requirements on RTD
R4-2402195	Huawei, HiSilicon
Proposal 1: Confirm Nsample = 1 for UE Rx-Tx measurement period requirements.

R4-2402383	Nokia, Nokia Shanghai Bell
Proposal 5: RAN4 to decide whether the formula for measurement period requirements in TS 38.133 will keep the factors for measurements across multiple frequency layers and multiple RX TEG, as used in legacy scenarios,  or whether they should be removed for the scope of this Release.

R4-2402789	Qualcomm Incorporated
Proposal 1: The single satellite RTT based positioning in NTN considers only Nsample = 1.
Proposal 2-1: Define the single satellite based RTT requirement without MG based on the existing RTT requirements.
Proposal 2-2: Strive to simplify the measurement period requirement as similar as PDC.
Proposal 2-3: Add detailed requirement applicability rules such that the UE RTT positioning capability for TN is not overloaded too much.

Issue 3-3: Measurement period and accuracy requirements on DL timing drift
R4-2401193	xiaomi
Proposal 1: RAN4 not to define new UE requirement on DL timing drift measurement/calculation.

R4-2402195	Huawei, HiSilicon
Proposal 2: No UE requirement on DL timing drift measurement/calculation.

R4-2402789	Qualcomm Incorporated
Proposal 3: Do not define UE requirement on DL timing drift measurement/calculation.

Issue 3-4: Measurement accuracy requirements on UL timing drift
R4-2401597	Ericsson
Proposal 1: No need to consider variations of   or  in UE Rx-Tx time difference accuracy requirement, or it is referred to preclude  or  in UE Rx-Tx time difference accuracy requirement. How to design the test case to preclude/compensate the impact by  or  shall be studied.

R4-2402195	Huawei, HiSilicon
Proposal 3: RAN4 not to define new applicability condition for UE Rx-Tx measurement requirements related to amount of variation in the applied TA during measurement period.

R4-2402383	Nokia, Nokia Shanghai Bell
[bookmark: _Toc149937336][bookmark: _Toc159261906][bookmark: _Toc142668838]Proposal 1: If the UE autonomous adjustments in the service link component, , are above to Tq_NTN the UE is required to send the reporting of the service link delay variation. 
[bookmark: _Toc142668839][bookmark: _Toc149937337][bookmark: _Toc159261907]Proposal 2: When the total autonomous variation applied by the UE in the timing advance during a measurement period (variation of  + ) exceeds [2,5]*Tp  the accuracy requirements might be further relaxed.
[bookmark: _Toc159261908]Proposal 3: When the total autonomous variation applied by the UE in the timing advance during a measurement period (variation of  + ) exceeds [2,5]*Tp  the accuracy requirements the UE shall be capable to signal this to the NW. 

R4-2402789	Qualcomm Incorporated
Proposal 4: Do not define a new applicability condition for UE Rx-Tx measurement requirements related to amount of variation in the applied TA during measurement period.

[bookmark: _Hlk150202984]Issue 3-5: Other impact on RRM
R4-2401499	vivo
Proposal 1: For the satellite switch without PCI changed case (including soft and hard switch), the UE shall consider the measurements collected prior to the satellite switch invalid and restart the UE Rx-Tx time difference measurement after the switch is complete.

R4-2401597	Ericsson
Proposal 2: Satellite switch with same PCI in principle doesn’t trigger restart of UE Rx-Tx time difference measurement mandatorily. Adding the wording about satellite switch in specification is needed, the treatment is same as the serving cell change.

R4-2402195	Huawei, HiSilicon
Proposal 4: For UE Rx-Tx measurement for NW verified location, 
· when UE switches to a new cell with different PCI (through HO or CHO), UE stops the PRS measurement for the source cell and start PRS measurement for the target cell after SRS reconfiguration on the target cell is complete
· when UE switches to a new cell with same PCI (through HO, CHO or satellite switch with re-sync), UE stops the PRS measurement until LMF triggers new measurement.

R4-2402383	Nokia, Nokia Shanghai Bell
Proposal 4: For the satellite switch case (both hard ad soft) with same PCI, the UE shall consider the measurements started prior to the satellite switch invalid and restart the UE Rx-Tx time difference measurement after the switch is complete.

Open issues
Issue 3-2: Measurement period and accuracy requirements on RTD
Agreement [RAN4#108b]:
· Measurement period requirements for UE Rx-Tx measurement is defined to reuse the existing TN requirements with MG as baseline.
· Option 1: a higher Es/Iot than the existing one is needed, targeting the same accuracy as the existing one.
· Other options are not precluded.

Agreement [RAN4#109]:
· For UE Rx-Tx measurement period requirement, as baseline, the scope does not include measurements across different frequency layers.
· For the core part CR, Nsample = [1].

Views from companies
· Nsample = 1 for UE Rx-Tx measurement period requirements
· Huawei, Qualcomm
· Define the single satellite based RTT requirement without MG based on the existing RTT requirements
· Qualcomm
· In the existing formula for measurement period requirements in TS 38.133, the factors for measurements across multiple frequency layers and multiple RX TEG can be removed for the scope of this Release
· Nokia, Qualcomm (Strive to simplify the measurement period requirement as similar as PDC)
· Add detailed requirement applicability rules such that the UE RTT positioning capability for TN is not overloaded too much
· Qualcomm

Moderator’s WF
· Nsample = 1 for UE Rx-Tx measurement period requirements
· Decide whether to define the single satellite based RTT requirement without MG based on the existing RTT requirements
· In the existing formula for measurement period requirements in TS 38.133, not relevant factors for single satellite-based RTT measurements, e.g. multiple frequency layers, multiple RX TEG, etc., are to be removed for the scope of this Release
· [Strive to simplify the measurement period requirement as similar as PDC]
· Add detailed requirement applicability rules such that the UE RTT positioning capability for TN is not overloaded too much

Issue 3-3: Measurement period and accuracy requirements on DL timing drift
Agreement [RAN4#108b]:
Discuss further on the interpretation on ‘UE Rx-Tx time difference measurement period’ as specified in RAN1 following conclusion.
RAN1 agreement in RAN1#114 meeting
· DL timing drift measurement is defined as the DL timing estimated to be shifted due to Doppler over the service link associated with the UE Rx-Tx time difference measurement period.

Agreement [RAN4#109]:
FFS:
· No UE requirement on DL timing drift measurement/calculation.

Views from companies
· No UE requirement on DL timing drift measurement/calculation.
· Xiaomi, Huawei, Qualcomm

Moderator’s WF
· No UE requirement on DL timing drift measurement/calculation.

Issue 3-4: Measurement accuracy requirements on UL timing drift
Agreement [RAN4#108b]:
Discuss and decide the following in RAN4#109.
· Whether the requirements apply when the total autonomous variation applied by the UE in the timing advance during a measurement period exceeds a threshold (e.g. 5*Tp)

[bookmark: _Hlk151026944]Agreement [RAN4#109]:
FFS:
· No new applicability condition for UE Rx-Tx measurement requirements related to amount of variation in the applied TA during measurement period.
· If the UE autonomous adjustments in the service link component, , are inferior to Tq_NTN the UE is not required to send the reporting of the service link delay variation. 
· When the total autonomous variation applied by the UE in the timing advance during a measurement period (variation of  + ) exceeds [5]*Tp  the accuracy requirements might be further relaxed.

Views from companies
· No new applicability condition for UE Rx-Tx measurement requirements related to amount of variation in the applied TA during measurement period.
· Ericsson, Huawei, Qualcomm
· Nokia
· If the UE autonomous adjustments in the service link component, , are above to Tq_NTN the UE is required to send the reporting of the service link delay variation.
· When the total autonomous variation applied by the UE in the timing advance during a measurement period (variation of  + ) exceeds [2,5]*Tp  the accuracy requirements might be further relaxed.
· When the total autonomous variation applied by the UE in the timing advance during a measurement period (variation of  + ) exceeds [2,5]*Tp  the accuracy requirements the UE shall be capable to signal this to the NW.

Moderator’s WF
· No new applicability condition for UE Rx-Tx measurement requirements related to amount of variation in the applied TA during measurement period.
· Discuss and Decide the below:
· If the UE autonomous adjustments in the service link component, , are above to Tq_NTN the UE is required to send the reporting of the service link delay variation.
· When the total autonomous variation applied by the UE in the timing advance during a measurement period (variation of  + ) exceeds [2,5]*Tp  the accuracy requirements might be further relaxed.
· When the total autonomous variation applied by the UE in the timing advance during a measurement period (variation of  + ) exceeds [2,5]*Tp  the accuracy requirements the UE shall be capable to signal this to the NW.

Issue 3-5: Other impact on RRM
Agreement [RAN4#109]:
FFS:
· For the satellite switch case with same PCI, the UE shall consider the measurements collected prior to the satellite switch invalid and restart the UE Rx-Tx time difference measurement after the switch is complete.
· Discuss how to handle UE measurements across both satellites when there is a soft satellite switch. 

Views from companies
· When UE switches to a new satellite switch with same PCI, 
· the UE shall consider the measurements collected prior to the satellite switch invalid and restart the UE Rx-Tx time difference measurement after the switch is complete.
· Vivo, Ericsson, Nokia
· UE stops the PRS measurement until LMF triggers new measurement.
· Huawei

Moderator’s WF
· When UE switches to a new satellite switch with same PCI, 
· Option 1: the UE shall consider the measurements collected prior to the satellite switch invalid and restart the UE Rx-Tx time difference measurement after the switch is complete.
· Option 2: UE stops the PRS measurement until LMF triggers new measurement.

Topic #4: Idle/Inactive mode mobility enhancements
Companies’ contributions summary
Issue 4-1: TN to NTN cell reselection
R4-2400485	Apple
Proposal 1: only SS-RSRP/SS-RSRQ based inter-frequency cell reselection case shall be specified, and distance based and service timer based measurement triggering shall not be considered.
Proposal 2: 
· For GNSS ON case, 
· the Rel-17 NTN-NTN inter-frequency cell reselection requirement can be reused for TN-NTN inter-frequency cell re-selection requirement, except the distance based and service timer based measurement triggering part. 
· For switch OFF to ON case, 
· to introduce a time component of TGNSS_OFF_to_ON to represent GNSS time to first fix in Tdetect,NR_Inter; and this component can be added as a note in table of Tdetect,NR_Inter, and no numeric value needs to be specified for this TGNSS_OFF_to_ON.
· Tdetect,NR_Inter for switch OFF to ON case is equivalent to: “TGNSS_OFF_to_ON” plus “the TN-NTN inter-frequency cell detection time for GNSS ON case”. 
Observation: Since the first fix of GNSS will take very long time during the cell reselection procedure, it’s not necessary to always consider UE turns on the GNSS only when the neighbor NTN measurement is triggered.
Proposal 3: if UE is configured by network to have at least one high priority carrier which contains NTN cells, UE shall keep GNSS ON during such high priority frequency layer measurement even the UE is in TN coverage.

R4-2400846	CMCC
Proposal 2: For TN to NTN cell re-selection, only TN-to-NTN inter-frequency cell re-selection scenario shall be considered.
Proposal 3: Introduce the TN-to-NTN inter-frequency cell re-selection requirement as follows, which consider TN and NTN frequency simultaneously:
· Kcarrier_TN * Tdetect/measure/evaluate,NR_Inter_TN + Kcarrier_HST * Tdetect/measure/evaluate,NR_Inter_HST +  if the UE does not support the feature for enhanced RRM requirements defined in TS38.306 [14]  or if the enhancedMeasurementLEO-r17 is not enabled, or within Kcarrier_TN * Tdetect/measure/evaluate,NR_Inter_TN + Kcarrier_HST * Tdetect/measure/evaluate,NR_Inter_HST +  if the UE supports the feature for enhanced RRM requirements defined in TS38.306 [14]  and the enhancedMeasurementLEO-r17 is enabled.
· The parameter Kcarrier_TN is the number of NR TN inter-frequency carriers indicated by the serving cell.
· The parameter Kcarrier_NTN is the number of NR NTN inter-frequency carriers indicated by the serving cell.
· Tdetect/measure/evaluate,NR_Inter_TN is the NR TN inter-frequency cell re-selection requirement defined in Table 4.2.2.4-1 in TS38.133
· Tdetect/measure/evaluate,NR_Inter_NTN is the NR NTN inter-frequency cell re-selection requirement defined in Table 4.2C.2.4-1 in TS38.133
Proposal 4: For the case of GNSS switch OFF to ON, an additional delay can be excepted.

R4-2400944	LG Electronics Inc.
Proposal 1: Add the requirements for TN-NTN cell reselection in 4.2.2.4 as below:
· 4.2.2.4	Measurements of inter-frequency NR cells
The UE shall be able to identify new inter-frequency cells and perform SS-RSRP or SS-RSRQ measurements of identified inter-frequency cells if carrier frequency information is provided by the serving cell, even if no explicit neighbour list with physical layer cell identities is provided.
If Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ then the UE shall search for inter-frequency layers of higher priority at least every Thigher_priority_search where Thigher_priority_search is described in clause 4.2.2.7.
If Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ then the UE shall search for and measure inter-frequency layers of higher, equal or lower priority in preparation for possible reselection. In this scenario, the minimum rate at which the UE is required to search for and measure higher priority layers shall be the same as that defined below in this clause.

R4-2401822	ZTE Corporation
Observation 1: In R17 NR NTN we actually would like to define the requirements for TN-NTN and RAN2 deemed that this scenario shall be down prioritized and RAN4 did not continue to study.
Observation 2: In R17 RAN4 introduced the time based and location based method for cell reselection for NTN-NTN scenario.
Observation 3: TN and NTN are not on the same carrier.
Proposal 1: NTN-NTN cell reselection requirement defined in R17 NR NTN as baseline.
Proposal 2: Time based and location based method do not apply for the TN-NTN scenario since the serving cell is TN cell.
Proposal 3: SS-RSRP/SS-RSRQ based inter frequency cell reselection case shall be studied and R17 NTN-NTN inter-frequency cell reselection requirement can be used as baseline.

R4-2402196	Huawei, HiSilicon
Proposal 1: For TN to NTN cell reselection, clarify that the requirements apply provided that UE has valid SIB19, and UE is not required to ensure having a valid version of SIB19 and the exact time of reacquiring SIB19 is up to UE implementation.
Proposal 2: For both TN to NTN and NTN to TN cell reselection, the requirements are defined as Kcarrier_TN * TXXX,TN + sumi(Ksat,i * TXXX, NTN).
· Denoting TXXX,TN (TXXX, NTN) as the per-carrier Tdetect, Tmeasure or Tavaluate for a TN (NTN) carrier, the total delay can be defined as Kcarrier_TN * TXXX,TN + sumi(Ksat,i * TXXX, NTN), where Kcarrier_TN is the number of TN inter-frequency carriers, and i is the index of NTN carrier, and Ksat,i is the NTN specific scaling factor for NTN carrier i, accounting for multi-SMTC and multi-Doppler on carrier i.

R4-2402384	Nokia, Nokia Shanghai Bell
Proposal 5: In GSO scenarios, GNSS may be off during measurement procedures for cell reselection, and additional delay time is expected due to GNSS switch-on after the UE reselects to a NTN cell. 
Proposal 6: In NGSO scenarios, GNSS shall be on during measurement procedures for cell reselection, if the NTN capable UE is configured to measure a NTN frequency layer with higher priority. 
Proposal 7: In NGSO scenarios, GNSS may be off during measurement procedures for cell reselection if the NTN capable UE is configured with all NTN frequencies with lower or equal priority as terrestrial frequency layers. If the UE cannot find a suitable terrestrial cell within [T] seconds, GNSS shall be turned on to measure on NTN frequency layers.
Proposal 8: RAN4 to discuss whether the number of neighbor satellites to be measured in a NGSO NTN layer shall be limited to 1. 
Proposal 9: RAN4 to capture requirements for TN-to-NTN cell reselection in IDLE mode in a new subclause under clause 4.2

R4-2402486	Samsung
Proposal 1: Firstly, RAN4 should aligned the applicable scenario. For NTN-TN and TN-NTN cell reselection, only NTN FR1 and TN cells are considered in this release.
Proposal 3: When UE in TN serving cell, and it is configured for ntn-NeighCellConfigList-r17 for NTN neighbour cell and other inter-frequency carrier for TN cell, UE should detect/measure/evaluate neighbour cell of both TN and NTN carriers. In serving TN cell, basis RSRP mechanism can be reused, plus the referenceLocation of neighbour cell can be achieved by SIB 19 from TN cell. If the distance between UE and neighbour cell is large enough, UE can skip neighbour cell measurement in this area.

Issue 4-2: NTN to TN cell reselection
R4-2400485	Apple
Proposal 4: to address the issue of “mismatch between practical TN cell coverage and TN cell coverage information provided by serving cell”, RAN4 can introduce an additional positive margin adding on top of the TN coverage radius provided by serving cell, e.g., 50 meters, to determine if UE is outside TN coverage or not.

R4-2400846	CMCC
Proposal 5: Define NTN-to-TN cell re-selection requirements for both inter-frequency and inter-RAT. The requirement should also cover TN neighbour cell skipping scheme.
Proposal 6: Introduce the NTN-to-TN inter-frequency cell re-selection requirement as follows, which consider TN and NTN frequency simultaneously, and TN neighbour cell skipping scheme: 
Kcarrier_TN * Tdetect/measure/evaluate,NR_Inter_TN + Kcarrier_HST * Tdetect/measure/evaluate,NR_Inter_HST +  if the UE does not support the feature for enhanced RRM requirements defined in TS38.306 [14]  or if the enhancedMeasurementLEO-r17 is not enabled, or within Kcarrier_TN * Tdetect/measure/evaluate,NR_Inter_TN + Kcarrier_HST * Tdetect/measure/evaluate,NR_Inter_HST +  if the UE supports the feature for enhanced RRM requirements defined in TS38.306 [14]  and the enhancedMeasurementLEO-r17 is enabled.
· The parameter Kcarrier_TN is the number of NR TN inter-frequency carriers indicated by the serving cell, except for the frequency carrier where there is no coverage of that frequency based on the provide TN cell coverage information and UE GNSS position information.
· The parameter Kcarrier_HST is the number of NR TN inter-frequency carriers which are configured with highSpeedMeasInterFreq-r17 indicated by the serving cell, except for the frequency carrier where there is no coverage of that frequency based on the provide TN cell coverage information and UE GNSS position information.
· The parameter Kcarrier_NTN is the number of NR NTN inter-frequency carriers indicated by the serving cell.
· Tdetect/measure/evaluate,NR_Inter_TN is the NR TN inter-frequency cell re-selection requirement defined in Table 4.2.2.4-1 in TS38.133
· Tdetect/measure/evaluate,NR_Inter_NTN is the NR NTN inter-frequency cell re-selection requirement defined in Table 4.2C.2.4-1 in TS38.133
Proposal 7: Introduce the NTN-to-TN inter-RAT cell re-selection requirement as follows, which consider the TN neighbour cell skipping scheme: 
NEUTRA_carrier_HST * Tdetect/measure/evaluate,EUTRAN_HST + NEUTRA_carrier  * Tdetect/measure/evaluate,EUTRAN
· The parameter NEUTRA_carrier_HST is the total number of configured E-UTRA carriers indicated to meet high speed requirements in the neighbour frequency list, except for the frequency carrier where there is no coverage of that frequency based on the provide TN cell coverage information and UE GNSS position information.
· The parameter NEUTRA_carrier is the number of EUTRA TN carriers indicated by the serving cell, except for the frequency carrier where there is no coverage of that frequency based on the provide TN cell coverage information and UE GNSS position information.

R4-2400944	LG Electronics Inc.
Proposal 2: Add the requirements for NTN-TN cell reselection in 4.2C.2.4 as below:
· 4.2C.2.4	Measurements of inter-frequency NR cells
The UE shall be able to identify new inter-frequency cells and perform SS-RSRP or SS-RSRQ measurements of identified inter-frequency cells if carrier frequency information is provided by the serving cell, even if no explicit neighbour list with physical layer cell identities is provided.
If Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, and the distance between UE and serving cell reference location is smaller than distanceThresh if distanceThresh is configured and UE has location information, then the UE shall search for inter-frequency layers of higher priority at least every Thigher_priority_search where Thigher_priority_search is described in clause 4.2C.2.9.
If Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, or the distance between UE and serving cell reference location is larger than distanceThresh if distanceThresh is configured and UE has location information, then the UE shall search for and measure inter-frequency layers of higher, equal or lower priority in preparation for possible reselection. The requirements apply provided that the distance exceeds the distanceThresh by a margin of 50 m. In this scenario, the minimum rate at which the UE is required to search for and measure higher priority layers shall be the same as that defined below in this clause.

R4-2401822	ZTE Corporation
Proposal 4: TN cell reselection requirement shall be as baseline for NTN-TN case.
Proposal 5: Time based and location based method apply for the NTN-TN scenario since the serving cell is TN cell.
Proposal 6: SS-RSRP/SS-RSRQ based inter frequency cell reselection case shall be studied and legacy TN inter-frequency cell reselection requirement can be used as baseline.
Observation 4: If no coverage of TN frequency based on the provided TN cell coverage information and GNSS position information, UE may still camp on the NTN cell and has no condition to do the cell reselection to TN cell.
Observation 5: If the frequency information is provided to UE which is not accuracy enough, the cell reselection will be also failed.
Proposal 7: RAN4 shall introduce the margin for TN frequency information such as radius to guarantee the cell selection.

R4-2402196	Huawei, HiSilicon
Proposal 2: For both TN to NTN and NTN to TN cell reselection, the requirements are defined as Kcarrier_TN * TXXX,TN + sumi(Ksat,i * TXXX, NTN).
· Denoting TXXX,TN (TXXX, NTN) as the per-carrier Tdetect, Tmeasure or Tavaluate for a TN (NTN) carrier, the total delay can be defined as Kcarrier_TN * TXXX,TN + sumi(Ksat,i * TXXX, NTN), where Kcarrier_TN is the number of TN inter-frequency carriers, and i is the index of NTN carrier, and Ksat,i is the NTN specific scaling factor for NTN carrier i, accounting for multi-SMTC and multi-Doppler on carrier i.

R4-2402384	Nokia, Nokia Shanghai Bell
Proposal 3: For the NTN to TN Cell Reselection Requirements, re-use the same requirements for inter-frequency cell reselection (Tmeasure, Tdetect, Tmeasure) used for NTN to NTN, with K_multi_SMTC =1.
Proposal 4: Capture in specification that “When the UE is configured to measure a frequency layer associated to terrestrial cells, the measurement requirements are not applicable when the UE is provided with information about the TN coverage area and the UE is outside the coverage area”.  

R4-2402486	Samsung
Proposal 1: Firstly, RAN4 should aligned the applicable scenario. For NTN-TN and TN-NTN cell reselection, only NTN FR1 and TN cells are considered in this release.
Proposal 2: When UE in NTN serving cell, and it is configured for ntn-NeighCellConfigList-r17 for NTN neighbour cell and other inter-frequency carrier for TN cell, UE should detect/measure/evaluate neighbour cell of both TN and NTN carriers. In serving NTN cell, if referenceLocation and distanceThresh is configured, UE shall initiate the measurement of all TN and NTN cells if the distance between UE and the serving cell reference location is larger than distanceThresh.

Issue 4-3: NTN to NTN time-based measurement initiation for cell reselection in earth-moving cell
R4-2400219	China Telecom
Proposal 1: For time-based NTN to NTN cell reselection in earth-moving cell, the existing RRC idle/inactive mode requirements (4.2C and 5.1C) referring to ‘t-service’ can be reused.

R4-2400485	Apple
Proposal 5: For NTN to NTN time-based measurement initiation for cell reselection in earth-moving cell, the existing RRC idle/inactive mode requirements referring to ‘t-service’ are reused.

R4-2400846	CMCC
Proposal 8: For time-based cell re-selection in earth moving cell NTN deployments, the existing time-based cell re-selection and cell selection mechanism could be reused.

R4-2400944	LG Electronics Inc.
Observation 1: UE cannot know whether cell coverage of serving satellite is earth-moving or quai-fixed when only t-Service is broadcasted.
Proposal 3: Add applicable condition for earth-moving cell when t-Service is broadcasted as below:
· If t-Service is broadcasted and applicable, UE shall be able to detect, measure, and evaluate neighbour cells before the serving cell stops serving the area regardless of whether the distance condition based on serving cell reference location or the legacy Srxlev/Squal condition are met, and when to start detection, measurement, and evaluation is up to UE implementation. This requirement does not apply when t-Service is broadcasted and movingReferenceLocation is not broadcasted for earth-moving cell.
Proposal 4: FFS whether to need indication of earth-moving cell or quasi-fixed cell for serving satellite

R4-2401498	vivo
Observation 1: For earth moving cell, it is challenging for UE to determine the suitable time to trigger the measurement without any assistant information on serving cell and only based on the t-service
Proposal 1: For earth-moving cell case, make the following adjustment on requirement applicability for time-based initiation rule: 
· For earth moving cell, if ‘t-Service’ is broadcasted and applicable, UE shall be able to detect, measure, and evaluate neighbour cells before the serving cell stops serving the area provided that the distance condition based on serving cell reference location is enabled

R4-2401598	Ericsson
Proposal 1: We don’t suggest to remove the two conditions (under Option A) in NTN to NTN time-based measurement initiation for cell reselection in earth-moving cell.

R4-2402196	Huawei, HiSilicon
Proposal 3: For time triggered cell reselection measurement for earth moving cell, the Rel-17 requirements for earth fixed cell are used as baseline.

R4-2402486	Samsung
Proposal 4: For time-based measurement initiation for cell reselection in earth moving cell, the existing requirements on “4.2C Cell Re-selection for NR UE for Satellite Access” can be applied for both earth-fixed and earth-moving cell cases. For option A, we support to keep the UE behaviour to start be able to detect, measure and evaluate neighbor cell before the serving cell stop and add a margin to consider the worst beam foot size.

Issue 4-4: NTN to NTN location-based measurement initiation for cell reselection in earth-moving cell
R4-2400846	CMCC
Proposal 9: For NTN to NTN location-based measurement initiation for cell re-selection in earth-moving cell, an extra location margin 20m can be introduced due to UE deriving the practical reference location based on ephemeris information.

R4-2400944	LG Electronics Inc.
Proposal 5: For cell reselection based on location-based measurement initiation
· if distanceThresh and movingReferenceLocation are configured by the network [2] and the UE supports location-based measurement initiation and has obtained its location information, the UE shall initiate the measurements of all neighbour cells indicated by the serving cell if the distance between UE and the serving cell reference location – referenceLocation based on movigReferenceCell ¬– is larger than distanceThresh. The requirements apply provided that the distance exceeds the distanceThresh by a margin of 50m.

R4-2402196	Huawei, HiSilicon
Proposal 4: For location triggered cell reselection measurement for earth moving cell, the margin for determining the distance between UE and reference location is 80m.

R4-2402486	Samsung
Proposal 5: For NTN-to-NTN location-based measurement initiation for cell reselection in earth-moving cell, we support to introduce an additional margin to reflect to the estimation error.

Open issues
Issue 4-1: TN to NTN cell reselection
[bookmark: _Hlk147849822]Agreement [RAN4#108b]:
· FFS: whether/how to define TN to NTN cell reselection.

[bookmark: _Hlk151026905]Agreement [RAN4#109]:
Agreement:
· Define requirements on TN to NTN cell reselection.
· Define core requirements for GNSS ON and GNSS switch OFF to ON, no test case.
· No specific value for the GNSS time to first fix to be define for the case of GNSS switch OFF to ON.

Views from companies
· Requirement applicability
· Only inter-frequency cell reselection from TN to NTN
· Apple, CMCC
· Distance-based and timer-based measurement triggering parts
· not applicable for cell reselection from TN to NTN
· Apple, ZTE
· For distance-based measurement, if the distance between UE and neighbour cell is large enough, UE can skip neighbour cell measurement in this area
· Samsung
· The requirements apply provided that UE has valid SIB19
· LGE, Huawei
· UE is not required to ensure having a valid version of SIB19 and the exact time of reacquiring SIB19 is up to UE implementation.
· Huawei
· Cell reselection from TN to NTN only in FR1-NTN
· Samsung
· Measurement requirements on inter-frequency cell reselection from TN to NTN
· Define requirements assuming simultaneous measurements on cells in TN and NTN
· CMCC, LGE (has a text proposal conceptually along the same lines), Huawei (without HST component), Samsung
· Kcarrier_TN * Tdetect/measure/evaluate,NR_Inter_TN + [Kcarrier_HST * Tdetect/measure/evaluate,NR_Inter_HST] +  if the UE does not support the feature for enhanced RRM requirements defined in TS38.306 [14]  or if the enhancedMeasurementLEO-r17 is not enabled, or within Kcarrier_TN * Tdetect/measure/evaluate,NR_Inter_TN + Kcarrier_HST * Tdetect/measure/evaluate,NR_Inter_HST +  if the UE supports the feature for enhanced RRM requirements defined in TS38.306 [14]  and the enhancedMeasurementLEO-r17 is enabled.
· The parameter Kcarrier_TN is the number of NR TN inter-frequency carriers indicated by the serving cell.
· The parameter Kcarrier_NTN is the number of NR NTN inter-frequency carriers indicated by the serving cell.
· Tdetect/measure/evaluate,NR_Inter_TN is the NR TN inter-frequency cell re-selection requirement defined in Table 4.2.2.4-1 in TS38.133
· Tdetect/measure/evaluate,NR_Inter_NTN is the NR NTN inter-frequency cell re-selection requirement defined in Table 4.2C.2.4-1 in TS38.133
· Define requirements based on Rel-17 NTN-NTN inter-frequency cell reselection requirement.
· Apple, ZTE
· Tdetect,NR_Inter = T_GNSS + ‘Rel-17 NTN-NTN inter-frequency cell reselection requirement’.
· T_GNSS is TTFF (Time To First Fix) of which value should be left undefined in RRM spec. If UE GNSS has been switched ON, T_GNSS can be assumed zero.
· ‘Rel-17 NTN-NTN inter-frequency cell reselection requirement’ does not cover ‘except the distance-based and timer-based measurement triggering part.’
· Decide whether the number of neighbor satellites to be measured in a NGSO NTN layer shall be limited to 1
· Nokia
· Optimization
· Apple
· if UE is configured by network to have at least one high priority carrier which contains NTN cells, UE shall keep GNSS ON during such high priority frequency layer measurement even the UE is in TN coverage
· Nokia
· In NGSO scenarios, GNSS shall be on during measurement procedures for cell reselection, if the NTN capable UE is configured to measure a NTN frequency layer with higher priority.
· If the UE cannot find a suitable terrestrial cell within [T] seconds, GNSS shall be turned on to measure on NTN frequency layers.
· Whether to implement the requirement for TN-to-NTN cell reselection
· Nokia
· Implement the requirements for TN-to-NTN cell reselection in IDLE mode in a new subclause under clause 4.2.

Moderator’s WF
· Requirement applicability
· Only inter-frequency cell reselection from TN to NTN only in FR1-NTN
· Timer-based measurement triggering parts not applicable for cell reselection from TN to NTN
· Decide whether Distance-based triggering parts not applicable for cell reselection from TN to NTN
· The requirements apply provided that UE has valid SIB19
· UE is not required to ensure having a valid version of SIB19 and the exact time of reacquiring SIB19 is up to UE implementation.
· Measurement requirements on inter-frequency cell reselection from TN to NTN
· Decide whether UE shall perform simultaneous measurements on cells in TN and NTN.
· If yes, decide whether to include HST components. Please check if T_GNSS can be added as well.
· Kcarrier_TN * Tdetect/measure/evaluate,NR_Inter_TN + [Kcarrier_HST * Tdetect/measure/evaluate,NR_Inter_HST] +  [+ T_GNSS] if the UE does not support the feature for enhanced RRM requirements defined in TS38.306 [14]  or if the enhancedMeasurementLEO-r17 is not enabled, or within Kcarrier_TN * Tdetect/measure/evaluate,NR_Inter_TN + Kcarrier_HST * Tdetect/measure/evaluate,NR_Inter_HST +  if the UE supports the feature for enhanced RRM requirements defined in TS38.306 [14]  and the enhancedMeasurementLEO-r17 is enabled.
· The parameter Kcarrier_TN is the number of NR TN inter-frequency carriers indicated by the serving cell.
· The parameter Kcarrier_NTN is the number of NR NTN inter-frequency carriers indicated by the serving cell.
· Tdetect/measure/evaluate,NR_Inter_TN is the NR TN inter-frequency cell re-selection requirement defined in Table 4.2.2.4-1 in TS38.133
· Tdetect/measure/evaluate,NR_Inter_NTN is the NR NTN inter-frequency cell re-selection requirement defined in Table 4.2C.2.4-1 in TS38.133
· If no,
· Tdetect,NR_Inter = T_GNSS + ‘Rel-17 NTN-NTN inter-frequency cell reselection requirement’.
· ‘Rel-17 NTN-NTN inter-frequency cell reselection requirement’ does not cover ‘except the distance-based and timer-based measurement triggering part.’
· T_GNSS is TTFF (Time To First Fix) of which value should be left undefined in RRM spec. If UE GNSS has been switched ON, T_GNSS can be assumed zero.
· Decide whether the number of neighbor satellites to be measured in a NGSO NTN layer shall be limited to 1
· Optimization
· Decide whether to define the following UE behavior for each bullet.
· if UE is configured by network to have at least one high priority carrier which contains NTN cells, UE shall keep GNSS ON during such high priority frequency layer measurement even the UE is in TN coverage
· In NGSO scenarios, GNSS shall be on during measurement procedures for cell reselection, if the NTN capable UE is configured to measure a NTN frequency layer with higher priority.
· If the UE cannot find a suitable terrestrial cell within [T] seconds, GNSS shall be turned on to measure on NTN frequency layers.
· Whether to implement the requirement for TN-to-NTN cell reselection
· Implement the requirements for TN-to-NTN cell reselection in IDLE mode in a new subclause under clause 4.2.

Issue 4-2: NTN to TN cell reselection
Agreement [RAN4#108b]:
· UE is allowed to skip TN neighbour cells measurement in an area where there is no coverage of the frequency based on the provided TN cell coverage information and UE GNSS position information. FFS whether and how to implement it RAN4 CR.
· FFS on how to enhance NTN-to-TN cell reselection in case of mismatch between practical TN cell coverage and TN cell coverage information provided by serving cell.

Agreement [RAN4#109]:
Agreement:
· Define requirements on NTN to TN cell reselection.

Views from companies
· Requirement applicability
· Only inter-frequency 
· CMCC, LGE, ZTE, Huawei, Nokia, Samsung
· and inter-RAT
· CMCC
· Cell reselection from NTN only in FR1-NTN to TN
· Samsung
· Measurement requirements on cell reselection 
· from NTN to NR TN (inter-frequency)
· CMCC, Huawei (without HST component)
· Kcarrier_TN * Tdetect/measure/evaluate,NR_Inter_TN + [Kcarrier_HST * Tdetect/measure/evaluate,NR_Inter_HST] +  if the UE does not support the feature for enhanced RRM requirements defined in TS38.306 [14]  or if the enhancedMeasurementLEO-r17 is not enabled, or within Kcarrier_TN * Tdetect/measure/evaluate,NR_Inter_TN + Kcarrier_HST * Tdetect/measure/evaluate,NR_Inter_HST +  if the UE supports the feature for enhanced RRM requirements defined in TS38.306 [14]  and the enhancedMeasurementLEO-r17 is enabled.
· The parameter Kcarrier_TN is the number of NR TN inter-frequency carriers indicated by the serving cell, except for the frequency carrier where there is no coverage of that frequency based on the provide TN cell coverage information and UE GNSS position information.
· The parameter Kcarrier_HST is the number of NR TN inter-frequency carriers which are configured with highSpeedMeasInterFreq-r17 indicated by the serving cell, except for the frequency carrier where there is no coverage of that frequency based on the provide TN cell coverage information and UE GNSS position information.
· The parameter Kcarrier_NTN is the number of NR NTN inter-frequency carriers indicated by the serving cell.
· Tdetect/measure/evaluate,NR_Inter_TN is the NR TN inter-frequency cell re-selection requirement defined in Table 4.2.2.4-1 in TS38.133
· Tdetect/measure/evaluate,NR_Inter_NTN is the NR NTN inter-frequency cell re-selection requirement defined in Table 4.2C.2.4-1 in TS38.133
· from NTN to LTE TN (intra-RAT)
· CMCC
· NEUTRA_carrier_HST * [Tdetect/measure/evaluate,EUTRAN_HST + NEUTRA_carrier]  * Tdetect/measure/evaluate,EUTRAN
· The parameter NEUTRA_carrier_HST is the total number of configured E-UTRA carriers indicated to meet high speed requirements in the neighbour frequency list, except for the frequency carrier where there is no coverage of that frequency based on the provide TN cell coverage information and UE GNSS position information.
· The parameter NEUTRA_carrier is the number of EUTRA TN carriers indicated by the serving cell, except for the frequency carrier where there is no coverage of that frequency based on the provide TN cell coverage information and UE GNSS position information.
· Define requirements based on Rel-17 NTN-NTN inter-frequency cell reselection requirement K_multi_SMTC =1
· Nokia
· When the distance between the UE and tn-ReferenceLocation is larger than tn-DistanceRadius [+50m], the UE is allowed to not perform measurements on the TN frequency in the corresponding area.
· Apple, LGE, ZTE, Samsung (without the addition of 50m)

Moderator’s WF
· Requirement applicability
· Only inter-frequency cell reselection from NTN in FR1-NTN to TN
· inter-RAT cell resection
· Measurement requirements on cell reselection from NTN to NR TN (inter-frequency)
· Decide whether to include HST components.
· Kcarrier_TN * Tdetect/measure/evaluate,NR_Inter_TN + [Kcarrier_HST * Tdetect/measure/evaluate,NR_Inter_HST] +  if the UE does not support the feature for enhanced RRM requirements defined in TS38.306 [14]  or if the enhancedMeasurementLEO-r17 is not enabled, or within Kcarrier_TN * Tdetect/measure/evaluate,NR_Inter_TN + Kcarrier_HST * Tdetect/measure/evaluate,NR_Inter_HST +  if the UE supports the feature for enhanced RRM requirements defined in TS38.306 [14]  and the enhancedMeasurementLEO-r17 is enabled.
· The parameter Kcarrier_TN is the number of NR TN inter-frequency carriers indicated by the serving cell, except for the frequency carrier where there is no coverage of that frequency based on the provide TN cell coverage information and UE GNSS position information.
· The parameter Kcarrier_HST is the number of NR TN inter-frequency carriers which are configured with highSpeedMeasInterFreq-r17 indicated by the serving cell, except for the frequency carrier where there is no coverage of that frequency based on the provide TN cell coverage information and UE GNSS position information.
· The parameter Kcarrier_NTN is the number of NR NTN inter-frequency carriers indicated by the serving cell.
· Tdetect/measure/evaluate,NR_Inter_TN is the NR TN inter-frequency cell re-selection requirement defined in Table 4.2.2.4-1 in TS38.133
· Tdetect/measure/evaluate,NR_Inter_NTN is the NR NTN inter-frequency cell re-selection requirement defined in Table 4.2C.2.4-1 in TS38.133
· When the distance between the UE and tn-ReferenceLocation is larger than tn-DistanceRadius +50m, the UE is allowed to not perform measurements on the TN frequency in the corresponding area.
· Measurement requirements on cell reselection from NTN to LTE TN (intra-RAT)
· Decide whether to include HST components.
· NEUTRA_carrier_HST * [Tdetect/measure/evaluate,EUTRAN_HST + NEUTRA_carrier]  * Tdetect/measure/evaluate,EUTRAN
· The parameter NEUTRA_carrier_HST is the total number of configured E-UTRA carriers indicated to meet high speed requirements in the neighbour frequency list, except for the frequency carrier where there is no coverage of that frequency based on the provide TN cell coverage information and UE GNSS position information.
· The parameter NEUTRA_carrier is the number of EUTRA TN carriers indicated by the serving cell, except for the frequency carrier where there is no coverage of that frequency based on the provide TN cell coverage information and UE GNSS position information.
· When the distance between the UE and tn-ReferenceLocation is larger than tn-DistanceRadius +50m, the UE is allowed to not perform measurements on the TN frequency in the corresponding area.

Issue 4-3: NTN to NTN time-based measurement initiation for cell reselection in earth-moving cell
Agreement [RAN4#108b]:
Further discuss the requirements on time-based measurement initiation for cell reselection in earth-moving cell based on following Options:
· Option 1: For NTN to NTN time-based measurement initiation for cell reselection in earth-moving cell, the existing RRC idle/inactive mode requirements referring to ‘t-service’ are reused.
· Option 2: Enhance the requirements on time-based measurement initiation for cell reselection in earth-moving cell
· Introduce coverage information of serving cell for helping UE to assess the available time left for cell reselection measurement before UE leaves the coverage area of serving cell
· Option 3: For earth-moving cell, time-based measurement initiation may only apply to hard satellite switch in RAN2 design.

Agreement [RAN4#109]:
FFS:
· For time-based NTN to NTN cell reselection in earth-moving cell, the existing RRC idle/inactive mode requirements (4.2C and 5.1C) referring to ‘t-service’ can be reused. 
· FFS any necessary modification can be considered for the earth moving scenario. Option for consideration:
· Option A: remove the following condition:
· UE shall start measurement of the neigbhor cells indicated by the serving cell before t-Service is reached according to the requirements
· UE shall be able to detect, measure, and evaluate neighbour cells before the serving cell stops serving the area regardless of whether the distance condition based on serving cell reference location or the legacy Srxlev/Squal condition are met.

Views from companies
· For time-based NTN to NTN cell reselection in earth-moving cell, reuse the existing RRC idle/inactive mode requirements (4.2C and 5.1C) referring to ‘t-service’.
· China Telecom, Apple, CMCC, Huawei, Samsung
· Other proposals
· LGE
· Add applicable condition for earth-moving cell when t-Service is broadcasted as below:
· If t-Service is broadcasted and applicable, UE shall be able to detect, measure, and evaluate neighbour cells before the serving cell stops serving the area regardless of whether the distance condition based on serving cell reference location or the legacy Srxlev/Squal condition are met, and when to start detection, measurement, and evaluation is up to UE implementation. This requirement does not apply when t-Service is broadcasted and movingReferenceLocation is not broadcasted for earth-moving cell.
· Vivo
· For earth-moving cell case, make the following adjustment on requirement applicability for time-based initiation rule:
· For earth moving cell, if ‘t-Service’ is broadcasted and applicable, UE shall be able to detect, measure, and evaluate neighbour cells before the serving cell stops serving the area provided that the distance condition based on serving cell reference location is enabled
· Ericsson, Samsung
· UE shall start measurement of the neigbhor cells indicated by the serving cell before t-Service is reached according to the requirements
· UE shall be able to detect, measure, and evaluate neighbour cells before the serving cell stops serving the area regardless of whether the distance condition based on serving cell reference location or the legacy Srxlev/Squal condition are met.

Moderator’s WF
· For time-based NTN to NTN cell reselection in earth-moving cell, reuse the existing RRC idle/inactive mode requirements (4.2C and 5.1C) referring to ‘t-service’.
· Note: “UE shall start measurement of the neigbhor cells indicated by the serving cell before t-Service is reached according to the requirements” is already stated in the existing requirements.

Issue 4-4: NTN to NTN location-based measurement initiation for cell reselection in earth-moving cell
[bookmark: _Hlk147849842]Agreement [RAN4#108b]:
· For NTN to NTN location-based measurement initiation for cell reselection in earth-moving cell, RAN4 to define the requirements based on the existing requirements on ‘4.2C Cell Re-selection for NR UE for Satellite Access,’ and introduce a new definition of reference location and an extra location margin.

Agreement [RAN4#109]:
FFS:
· Introduce a margin for beam footprint location, [20] meters.

Views from companies
· For location triggered cell reselection measurement for earth moving cell, a margin of X meters for determining the distance between UE and reference location is added. X is a non-zero value
· CMCC, LGE, Huawei, Samsung
· Option 1: 20
· CMCC
· Option 2: 50
· LGE
· Option 3: 80
· Huawei (30m for satellite location error margin and 50m for GNSS error margin)
· A margin for beam footprint location is introduced, e.g. 20 meters.
· CMCC

Moderator’s WF
· For location triggered cell reselection measurement for earth moving cell, a margin of X meters for determining the distance between UE and reference location is added. Decide a specific value for X (20 ~ 80).

Topic #5: Connected mode mobility enhancements
Companies’ contributions summary
Issue 5-1: NTN to NTN RACH-less (C)HO
R4-2400846	CMCC
Proposal 10: TIU is the interruption uncertainty in acquiring the first UL transmission resource, which can be a configured grant based PUSCH, dynamic grant based PUSCH, SR on PUCCH, according to NW configuration and scheduling, or PRACH if TA timer is not running and there is no PUCCH SR.
Proposal 11: For RACH-less CHO, the requirement for time-based CHO can be the baseline, with the adoption of TIU defined for RACH-less HO.

R4-2401194	xiaomi
Proposal 1: Remove ‘PRACH if no SSB mapping to pre-allocated grant has RSRP above the threshold while T304 is running’ in TIU.
Proposal 2: NO need to define a new requirement for combination of RACH-less HO with time-based CHO.

R4-2401498	vivo
Proposal 2: For the definition of TIU in the requirements on NTN to NTN RACH-less (C)HO, RAN4 to keep agreement that ‘TIU can be a configured grant based PUSCH, dynamic grant based PUSCH, SR on PUCCH’, but remove ‘PRACH if no SSB mapping to pre-allocated grant has RSRP above the threshold while T304 is running’.
Proposal 3: RAN4 to define requirements for combination of RACH-less HO with time-based CHO. Use the current requirements on time-based CHO as baseline and correspondingly add following description in the definition of TIU to adapt RACH-less based procedure: 
· For combination of RACH-less handover with time-based conditional handover, TIU can be a configured grant based PUSCH, dynamic grant based PUSCH, SR on PUCCH, according to NW configuration and scheduling.

R4-2402196	Huawei, HiSilicon
Proposal 5: for RACH-less HO, update TIU as
· TIU is the interruption uncertainty in acquiring the first UL transmission resource, which can be a configured grant based PUSCH or dynamic grant based PUSCH, SR on PUCCH, according to NW configuration and scheduling, or PRACH if no SSB mapping to pre-allocated grant has RSRP above the threshold while T304 is running.
Proposal 6: Define a new requirement for combination of RACH-less HO with time-based CHO. The requirement is the same as time-based CHO with the adoption of TIU defined for RACH-less HO.

R4-2402790	Qualcomm Incorporated
Proposal 1: Update TIU as below:
· TIU is the interruption uncertainty in acquiring the first UL transmission resource, which can be a configured grant based PUSCH, dynamic grant based PUSCH, SR on PUCCH, according to NW configuration and scheduling, or PRACH if no valid configured grant based PUSCH is found.

Issue 5-2-C: Common aspects for ‘Hard’ and ‘Soft’ Satellite switch
R4-2401017	MediaTek inc.
Proposal 1: For satellite switching without a PCI change, Tprocessing time = 10 ms.

R4-2401194	xiaomi
Proposal 4: RAN4 to consider the following known condition for Tsearch:
· In the interruption requirement a cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds otherwise it is unknown.

Issue 5-2-H1: (‘Hard’ Satellite switch) Separate link switch time instances for UL and DL
R4-2400219	China Telecom
Proposal 3: Do not define separate starting points for UL and DL for hard switch.

R4-2402790	Qualcomm Incorporated
Proposal 4: Do not define separate starting points of UL and DL for the satellite switch with re-sync.

Issue 5-2-H2: (‘Hard’ Satellite switch) Interruption time
R4-2400485	Apple
Proposal 9:
· For soft and hard satellite switch without PCI change, Tinterrupt = Tsearch + TIU + Tprocessing + T∆ + Tmargin (i.e. same formula as hard satellite switch). The following are the same for both cases:
· Tprocessing = 5 ms
· TIU, T∆ and Tmargin are same as existing requirements.
· Ending point of the interruption time: PRACH transmission for PRACH-based case and first UL transmission excepting PRACH for RACH-less solution
· For hard satellite switch without PCI change,
· Starting point of the interruption time: t-Service
· Tsearch = Tfirst_SSB ms, where Tfirst_SSB is the time to the end of the first complete SSB burst indicated by the SSB time offset of target satellite.

R4-2400846	CMCC
Proposal 12: For the case of hard satellite switch RACH-based, the starting point of the interruption time for the switch should still be t-Service, ending point of the interruption time for the switch is PRACH transmission. The interruption time is defined as Tinterrupt = Tsearch + TIU + Tprocessing + T∆ + Tmargin 
· Tsearch = Tfirst_SSB ms, where Tfirst_SSB is the time to the end of the first complete SSB burst indicated by the SMTC of target satellite
· Tprocessing = [5] ms
· T∆, Tmargin and TIU are same as existing requirements
Proposal 14: For the case of hard satellite switch without performing RACH, the starting point of the interruption time for the switch should still be t-Service, ending point of the interruption time for the switch is first UL transmission, which can be a configured grant based PUSCH, dynamic grant based PUSCH, SR on PUCCH, according to NW configuration and scheduling, or PRACH if TA timer is not running and there is no PUCCH SR. The interruption time is defined as Tinterrupt = Tsearch + TIU + Tprocessing + T∆ + Tmargin 
· Tsearch = Tfirst_SSB ms, where Tfirst_SSB is the time to the end of the first complete SSB burst indicated by the SMTC of target satellite
· Tprocessing = [5] ms
· TIU is the interruption uncertainty in acquiring the first UL transmission resource, which can be a configured grant based PUSCH, dynamic grant based PUSCH, SR on PUCCH, according to NW configuration and scheduling, or PRACH if TA timer is not running and there is no PUCCH SR.
· T∆ and Tmargin  are same as existing requirements

R4-2401498	vivo
Proposal 5: For hard satellite switch without PCI change,
· Starting point of the interruption time:
· t-ServiceStart, if it is indicated in SIB19
· Otherwise, it is the time indicated by t-Service for the serving cell
· Ending point of the interruption time:
· TIU is the interruption uncertainty in acquiring the first PUSCH transmission occasion or SR on PUCCH occasion in the new cell.
· Only unknown case needs to be considered for hard switch case
· Interruption time for the hard switch is defined as Tinterrupt = Tsearch + TIU + Tprocessing + T∆ + Tmargin 
· Tsearch = Trs ms if the target cell is an unknown cell and the target cell Es/Iot ≥ -2 dB
· Tprocessing = 5 ms
· T∆, Tmargin are same as existing requirements
· Trs is the SMTC periodicity of the source NR SAN cell

R4-2401598	Ericsson
Proposal 2: During hard switch, starting from T-service if no extra gap is provided, the UE shall skip or deprioritize measurements on the serving cell and neighbor cells(other than target cell).

R4-2402196	Huawei, HiSilicon
Proposal 8: For hard satellite switch with re-sync, 
· Starting point of the interruption time is t-Service
· Do not consider the known cell case, and Tsearch is always included in the interruption time. 
· UE is not required to monitor other cells than the target cell after t-Service
· Do not define separate starting points for UL and DL 
Proposal 9: For both hard and soft satellite switch with re-sync,
· Ending point of the interruption time is when UE transmits initial UL to the new satellite
· Tsearch = Tfirst_SSB ms, where Tfirst_SSB is the time to the end of the first complete SSB burst indicated by the SMTC of target satellite

Issue 5-2-S1: (‘Soft’ Satellite switch) RAN2 LS on soft satellite switch
R4-2400486	Apple
Reply LS on RAN2 agreements for satellite switch with resync
· During soft satellite switching without PCI change, 
· if SSB burst from source satellite and target satellite are not colliding on time domain at UE Rx side, it is feasible that a UE supporting soft satellite switch without PCI change can start synchronizing to the target satellite while still being connected to the source satellite. 
· Otherwise, it is infeasible. 
· Two SSB bursts are considered colliding if at least one of the following conditions is met:
· the two bursts are fully or partially overlapping in time domain, or
· the distance between the two bursts is equal to or smaller than 1 ODFM symbol.

R4-2400485	Apple
Proposal 6: 
If SSB burst from source satellite and target satellite are not colliding on time domain at UE Rx side, it is feasible that a UE supporting soft satellite switch can start synchronizing to the target satellite while still being connected to the source satellite. Otherwise, it is infeasible. 
· Two SSB bursts are considered colliding if at least one of the following conditions is met:
· the two bursts are fully or partially overlapping in time domain, or
· the distance between the two bursts is equal to or smaller than 1 ODFM symbol.

R4-2400125	CATT	
Proposal 1: It is feasible to perform the downlink synchronization with the target satellite and keep the communication with the source satellite of the same serving cell simultaneously in soft satellite switch. 
Proposal 2: For soft satellite switch without PCI change, starting point of the interruption time is t-Service.

R4-2400846	CMCC
Observation 1: The prerequisite of the feasibility is that network to guarantee the UE will not receive or measure the DL from the target cell and the source cell simultaneously.
Observation 2: The prerequisite can already be fulfilled based on network scheduling, which has been also pointed by RAN2 in the LS.
Proposal 1: It is feasible for the UE supporting soft satellite switch to start synchronizing to the DL of the SpCell served by the target satellite while still being connected to the source satellite (without any simultaneous reception or measurement from the source and the target satellites)

R4-2401598	Ericsson
Proposal 3: During soft switch, the UE may start searching the target satellite after T-start, such that the UE shall skip or deprioritize measurements on the serving cell and neighbor cells after T-start.
Proposal 4: RAN4 shall study if UE can keep both DL and UL synchronization to the source satellite and the target satellite simultaneously during soft switch.

R4-2402196	Huawei, HiSilicon
Proposal 7: For soft satellite switch with re-sync,
· Starting point of the interruption time is t-Service
· Consider the known cell case: a cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds before t-Service with target satellite. 
· UE is allowed not to meet measurement requirements for other cells than the target cell after t-Start.
· Confirm to RAN2 that it is feasible for UE to perform the downlink synchronization with the target satellite and keep the communication with the source satellite of the same serving cell simultaneously, and the existing scheduling restrictions for RRM measurement apply.

R4-2402384	Nokia, Nokia Shanghai Bell
Observation 1: For NGSO, it is possible to guarantee that a proper offset can be set in any scenario to avoid overlap between SSBs. 
Observation 2: For GSO, it is not always possible to guarantee non overlapping SSB at UE reception in every scenario simply based on offset, but satellite switching might not be as relevant for GSO.
Observation 3: Depending on the difference in power between source and target satellite, the destructive interference caused by the DL payload from either source or target satellite might make the SSB data from the other satellite not decodable at the UE side.
Observation 4: If the UE is configured with a different SMTC for the target satellite, but cannot adjust the SMTC window due to the propagation delay difference, the NW cannot guarantee that the SMTC opportunities will coincide with the SSB reception by the UE.
Observation 5: If the UE can adjust the SMTC opportunity to measure the target satellite due to the propagation delay difference, then if the UE does not support parallelMeasurementWithoutRestriction-r17, this UE has to be considered to be in scheduling restrictions for the whole duration of the soft-switch window.
Proposal 1: Include the following observations on the LS reply to RAN 2:
· For NGSO, it is possible to guarantee that a proper offset can be set in any scenario to avoid overlap between SSBs.  For GSO, it is not always possible to guarantee non overlapping SSB at UE reception in every scenario simply based on offset, but it might not be as relevant as a scenario.
· For NGSO, depending on the difference in power between source and target satellite, the destructive interference caused by the DL payload from either source or target satellite might make the SSB data from the other satellite not decodable at the UE side. However, this can be addressed by scheduler implementation. 
· If the UE is configured with a different SMTC for the target satellite, but cannot adjust the SMTC window due to the propagation delay difference, the NW cannot guarantee that the SMTC opportunities will coincide with the SSB reception by the UE. 
· If the UE is allowed to adjust the SMTC opportunity to measure the target satellite due to the propagation delay difference, then if the UE does not support parallelMeasurementWithoutRestriction-r17, this UE has to be considered to be in scheduling restrictions for the whole duration of the soft-switch window.
Proposal 2: In order to alleviate the scheduling restriction problem, RAN4 to ask RAN2 in the LS to provide one of the following solutions:
· Option 1: Create a mechanism to allow the UE to report the PDD during the setup of satellite switching with re-sync
· Option 2: Only allow UEs to perform the measurement in the target satellite, if the scheduling restriction caused by the sliding of the SMTC window is below a given threshold “T”, i.e., if the PDD is smaller than T.

R4-2402790	Qualcomm Incorporated
Proposal 5: RAN4 do not see a compelling reason to support simultaneous operations between a synchronization with a target satellite and T/Rx with a source satellite during the satellite switch period. If there is a consensus to consider such a simultaneous operation, it should be only limited until ‘Tsearch + T∆ + Tmargin’ or before the start of ‘Tprocessing’ from t-serviceStart under the following conditions:
· UE is at least capable of parallelMeasurementWithoutRestriction-r17 if no new UE capability is introduced for the simultaneous operation.
· Non-colliding SSB with same PCI at UE side should be ensured.
Proposal 6: In case RAN2 agrees to define the soft satellite switch time at t-Service, RAN4 to update the soft satellite switch latency requirement as below:
· If t-Service – t-serviceStart >= Tsearch + T∆ + Tmargin
· Tprocessing + TIU from t-Service
· Otherwise
· Tsearch + T∆ + Tmargin + Tprocessing + TIU from t-serviceStart

Issue 5-2-S2: (‘Soft’ Satellite switch) Interruption time
R4-2400219	China Telecom
Proposal 2: For soft satellite switch without PCI change, define in RAN4 RRM core requirements that the starting point of the interruption time is between t-Start and t-Service, and the exact starting time is up to UE implementation.

R4-2400485	Apple
Proposal 7: No need to consider known and unknown condition in the interruption requirement for soft satellite switch without PCI change.
Proposal 8: No requirement is applied for soft satellite switching without PCI change when SSB burst from source satellite and target satellite are not colliding on time domain at UE Rx side.
Proposal 9:
· For soft and hard satellite switch without PCI change, Tinterrupt = Tsearch + TIU + Tprocessing + T∆ + Tmargin (i.e. same formula as hard satellite switch). The following are the same for both cases:
· Tprocessing = 5 ms
· TIU, T∆ and Tmargin are same as existing requirements.
· Ending point of the interruption time: PRACH transmission for PRACH-based case and first UL transmission excepting PRACH for RACH-less solution
· For soft satellite switch without PCI change,
· Starting point of the interruption time: between t-Start and t-Service, and the exact starting time is up to UE implementation.
· Tsearch = Tfirst_SSB ms, where Tfirst_SSB is the time to the end of the first complete SSB burst indicated by the SSB time offset of target satellite.

R4-2400846	CMCC
Proposal 13: For the case of soft satellite switch RACH-based, the starting point of the interruption time for the switch should still be t-Service, ending point of the interruption time for the switch is PRACH transmission. The interruption time is defined as Tinterrupt = Tsearch + TIU + Tprocessing + T∆ + Tmargin 
· Tsearch = Tfirst_SSB ms, where Tfirst_SSB is the time to the end of the first complete SSB burst indicated by the SMTC of target satellite for unknown target cell [and the target cell Es/Iot ≥ -2 dB] for unknown target cell, 0ms for known target cell
· A cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds before T-service or before T-start, otherwise it is unknown.
· Tprocessing = [5] ms
· T∆, Tmargin and TIU are same as existing requirements
Proposal 15: For the case of soft satellite switch without performing RACH, the starting point of the interruption time for the switch should still be t-Service, ending point of the interruption time for the switch is first UL transmission, which can be a configured grant based PUSCH, dynamic grant based PUSCH, SR on PUCCH, according to NW configuration and scheduling, or PRACH if TA timer is not running and there is no PUCCH SR. The interruption time is defined as Tinterrupt = Tsearch + TIU + Tprocessing + T∆ + Tmargin 
· Tsearch = Tfirst_SSB ms, where Tfirst_SSB is the time to the end of the first complete SSB burst indicated by the SMTC of target satellite for unknown target cell [and the target cell Es/Iot ≥ -2 dB] for unknown target cell, 0ms for known target cell
· A cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds before T-service or before T-start, otherwise it is unknown.
· Tprocessing = [5] ms
· TIU is the interruption uncertainty in acquiring the first UL transmission resource, which can be a configured grant based PUSCH, dynamic grant based PUSCH, SR on PUCCH, according to NW configuration and scheduling, or PRACH if TA timer is not running and there is no PUCCH SR.
· T∆ and  Tmargin are same as existing requirements

R4-2401194	xiaomi
Proposal 3: The starting point of the interruption time for soft switch is between t-Start and t-Service, and the exact starting time is up to UE implementation, and for hard switch is t-Service.

R4-2401498	vivo
Proposal 4: For soft satellite switch without PCI change,
· Starting point of the interruption time:
· between t-ServiceStart and t-Service, and the exact starting time is up to UE implementation.
· Ending point of the interruption time:
· TIU is the interruption uncertainty in acquiring the first PUSCH transmission occasion or SR on PUCCH occasion in the new cell.
· Both known and unknown cases need to be considered for soft switch case
· Correspondingly, the known condition of cell needs to be updated as:
In the interruption requirement a cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds before UE starts synchronizing with target satellite otherwise it is unknown. Relevant cell identification requirements are described in Clause 9.2.5 for intra-frequency handover and Clause 9.3.4 for inter-frequency handover.
· Interruption time for the soft switch is defined as Tinterrupt = Tsearch + TIU + Tprocessing + T∆ + Tmargin 
· Tsearch = 0 ms if the target cell is known, and Trs ms if the target cell is an unknown cell and the target cell Es/Iot ≥ -2 dB
· Tprocessing = 5 ms
· T∆, Tmargin are same as existing requirements
· Trs is the SMTC periodicity of the source NR SAN cell

R4-2401598	Ericsson
Observation 1: Regarding starting point of the interruption time in soft switch, it’s difficult to define a time instant when an action/operation initiated in the UE occurs in soft switch, especially the action/operation must be detectable in test requirements. Up to UE implementation is a way but how to test it is problematic.

R4-2402196	Huawei, HiSilicon
Proposal 7: For soft satellite switch with re-sync,
· Starting point of the interruption time is t-Service
· Consider the known cell case: a cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds before t-Service with target satellite. 
· UE is allowed not to meet measurement requirements for other cells than the target cell after t-Start.
· Confirm to RAN2 that it is feasible for UE to perform the downlink synchronization with the target satellite and keep the communication with the source satellite of the same serving cell simultaneously, and the existing scheduling restrictions for RRM measurement apply.

Proposal 9: For both hard and soft satellite switch with re-sync,
· Ending point of the interruption time is when UE transmits initial UL to the new satellite
· Tsearch = Tfirst_SSB ms, where Tfirst_SSB is the time to the end of the first complete SSB burst indicated by the SMTC of target satellite

R4-2402790	Qualcomm Incorporated
Proposal 2: Do not consider known condition for satellite switch re-sync (unchanged PCI) requirements.
Proposal 3: During satellite switch with re-sync (unchanged PCI), UE may skip neighbour cell measurement from t-serviceStart (if soft satellite switch) or t-Service (if hard satellite switch) until the satellite switch completion.
Proposal 6: In case RAN2 agrees to define the soft satellite switch time at t-Service, RAN4 to update the soft satellite switch latency requirement as below:
· If t-Service – t-serviceStart >= Tsearch + T∆ + Tmargin
· Tprocessing + TIU from t-Service
· Otherwise
· Tsearch + T∆ + Tmargin + Tprocessing + TIU from t-serviceStart

Issue 5-3: NTN to NTN time and location-based trigger CHO enhancements
R4-2400846	CMCC
Proposal 16: For NTN to NTN only time and location-based trigger CHO enhancements, The existing conditional CHO requirement defined in 6.1C.2.2 (DCHO = TRRC + TEvent_DU + Tmeasure + Tinterrupt + TCHO_execution, Tinterrupt = Tprocessing + TIU + T∆ + Tmargin) is reused with the following updates:
· TEvent_DU is the delay uncertainty which is the time from when the UE successfully decodes a conditional handover command until the time or location condition is fulfilled.
· Tmeasure is the measurements time. Tmeasure=0 if only condEventD1 or condEventT1 is configured.
· Add Tsearch to Tinterrupt, i.e. Tinterrupt = Tprocessing + TIU + T∆ + Tmargin+ Tsearch, and the definition of Tsearch is the same as the existing one defined in 6.1.1.2.2.

R4-2401498	vivo
Proposal 6: RAN4 to define NTN to NTN location-based CHO requirements (with and without L3 measurement) for earth-moving cell scenario. 
Proposal 7: RAN4 to wait for further input on whether location-based conditional handover (condEventD2) applies only to moving cells or a combination of moving and quasi-Earth fixed cells for the choice of source and target cells.
Proposal 8: 
· For NTN to NTN time-based trigger CHO enhancements, the delay components shall be modified as: 
· TEvent_DU shall be updated as: 
TEvent_DU is the delay uncertainty which is the time from when the UE successfully decodes a conditional handover command until condition T1-1 is fulfilledwhich will trigger the conditional handover
· The measurement delay Tmesure is not needed 
· Add Tsearch to Tinterrupt, i.e. Tinterrupt = Tprocessing + TIU + T∆ + Tmargin+ Tsearch, and the definition of Tsearch is the same as the existing one defined in 6.1C.2.2.
· For NTN to NTN location-based trigger CHO enhancements, the delay components shall be modified as: 
· TEvent_DU shall be updated as: 
TEvent_DU is the delay uncertainty which is the time from when the UE successfully decodes a conditional handover command until both condition D1-1 and condition D1-2 are fulfilledwhich will trigger the conditional handover
· The measurement delay Tmesure is not needed 
· Add Tsearch to Tinterrupt, i.e. Tinterrupt = Tprocessing + TIU + T∆ + Tmargin+ Tsearch, and the definition of Tsearch is the same as the existing one defined in 6.1C.2.2.

R4-2402196	Huawei, HiSilicon
Proposal 10: For time and location based CHO without measurement criteria, DCHO = TRRC + TEvent_DU + TCHO_execution + Tinterrupt
· TRRC is the RRC procedure delay defined in clause 12 in TS 38.331
· TEvent_DU is the is the delay uncertainty which is the time from when the UE successfully decodes a conditional handover command until the time or location condition is met
· TCHO_execution is the UE conditional execution preparation time and is same as in existing CHO requirements 
· Tinterrupt is interruption time and Tinterrupt = Tprocessing + Tsearch + TIU + T∆ + Tmargin, and each term is same as in existing HO requirements.

R4-2402384	Nokia, Nokia Shanghai Bell
Proposal 10: RAN4 to agree on the FFS proposed in Issue 5-3 of the Way-Forward, R4-2321362.

R4-2402486	Samsung
Proposal 6: For NTN-to-NTN time and location-based trigger CHO without L3 measurement, reuse the existing conditional CHO requirements:
· DCHO = TRRC + TEvent_DU + Tmeasure + Tinterrupt + TCHO_execution
· TRRC is the same as existing requirements. 
· TEvent_DU should be update for: the delay uncertainty which is the time from when the UE successfully decodes a conditional handover command until the time or location condition is fulfilled
· Tmeasure can be removed due to no measurement before CHO.
· Tsearch is needed for known/unknown cell. 

Open issues
Issue 5-1: NTN to NTN RACH-less (C)HO
Agreement [RAN4#108b]:
· RACH-less handover delay requirement consists of ‘RRC procedure delay + Interruption time,’ i.e. = TRRC + TInterrupt, where  TInterrupt = Tprocessing + Tsearch + T∆ + Tmargin + TIU.
· Tsearch: the definition and values are the same as that in 6.1C.1.2.2 in NTN HO. 
· Tprocessing: the definition and values are the same as that in 6.1C.1.2.2 in NTN HO.
· T∆: the definition and values are the same as that in 6.1C.1.2.2 in NTN HO.
· Tmargin: the definition and values are the same as that in 6.1C.1.2.2 in NTN HO.
· TIU is the interruption uncertainty in acquiring the first UL transmission resource, which can be a configured grant based PUSCH, dynamic grant based PUSCH, SR on PUCCH, according to NW configuration and scheduling, or PRACH if no SSB mapping to pre-allocated grant has RSRP above the threshold while T304 is running.
· The RACH-less handover delay requirement applies to 
· both known and unknown cases
· both intra-satellite and inter-satellite handover cases
· both intra-frequency and inter-frequency target cell cases
· The RACH-less handover delay requirement is applicable only when the UE is provided with all essential information of the target satellite as the existing NTN handover requirement, i.e.
· (from 6.1C.1.2 of TS38.133) The requirements apply provided that UE has the valid and applicable parameters of ephemeris information, common TA, DL and UL Polarization information, K offset , and K mac  for target NR SAN cell during D handover, otherwise interruption time may be longer than the requirements in clause 6.1C.1.2.2.

[bookmark: _Hlk151027226]Agreement [RAN4#109]:
FFS:
· Update TIU as below:
· TIU is the interruption uncertainty in acquiring the first UL transmission resource, which can be a configured grant based PUSCH, dynamic grant based PUSCH, SR on PUCCH, according to NW configuration and scheduling, or PRACH if no SSB mapping to pre-allocated grant has RSRP above the threshold while T304 is running.
· Define a new requirement for combination of RACH-less HO with time-based CHO. The requirement is the same as time-based CHO with the adoption of TIU defined for RACH-less HO.

Views from companies
· For RACH-less HO, 
· on PRACH in TIU
· Add back PRACH to TIU
· (CMCC) PRACH if TA timer is not running and there is no PUCCH SR
· (Qualcomm) PRACH if no valid configured grant based PUSCH is found
· Remove PRACH
· Xiaomi, vivo
· On SR on PUCCH in TIU
· Remove SR on PUCCH
· Huawei
· For RACH-less CHO, 
· The requirement for time-based CHO can be the baseline, with the following modification on TIU
· For combination of RACH-less handover with time-based conditional handover, TIU can be a configured grant based PUSCH, dynamic grant based PUSCH, SR on PUCCH, according to NW configuration and scheduling.
· CMCC, vivo, Huawei
· No new requirement
· Xiaomi

Moderator’s WF
· For RACH-less HO, 
· on PRACH in TIU,
· Option 1: Add back PRACH to TIU
· Option 1A: PRACH if TA timer is not running and there is no PUCCH SR
· Option 1B: if no valid configured grant based PUSCH is found
· Option 2: Remove PRACH
· On SR on PUCCH in TIU
· Option 1: Remove SR on PUCCH
· For RACH-less CHO, 
· The requirement for time-based CHO can be the baseline, with the following modification on TIU
· For combination of RACH-less handover with time-based conditional handover, TIU can be a configured grant based PUSCH, dynamic grant based PUSCH, SR on PUCCH, according to NW configuration and scheduling.

Issue 5-2: NTN to NTN Satellite switching without PCI change
Agreement [RAN4#108b]:
· For satellite switching without PCI change, 
· define requirements for both hard and soft switch scenarios.
· TBD on how to define hard/soft satellite switch without PCI change (which will be determined mostly based on further clarification expected to be made by RAN2)
· define requirements for PRACH-based and for without RACH performed solution.
· The above does not necessarily mean that a common requirement formula cannot be defined. e.g. requirements for each case can be represented by a common formula with different definitions of respective components.
· Starting point of the interruption time for the switch is t-Service, FFS other starting point needs to be considered for other cases depending on RAN2 progress
· Ending point of the interruption time for the switch is PRACH transmission for PRACH-based case and [first UL transmission excepting PRACH for without RACH performed solution]
· [bookmark: _Hlk159504429]Interruption time for the hard switch is defined as Tinterrupt = Tsearch + TIU + Tprocessing + T∆ + Tmargin 
· Tsearch = [Trs] ms 
· Tprocessing = [5] ms
· T∆, Tmargin and TIU are same as existing requirements
· FFS Interruption time for soft switch
· FFS on
· whether/how to define requirements resulting from separate link switch time instances for UL and DL. 
· Note: the starting and ending may be revisited depending outcome of discussions
· whether/how to define UE behavior (e.g. skipping/relaxation of L1/L3 measurement and evaluation) during the switch.

Agreement [RAN4#109]:
FFS:
· For soft and hard satellite switch without PCI change, Tinterrupt = Tsearch + TIU + Tprocessing + T∆ + Tmargin (i.e. same formula as hard satellite switch). The following are the same for both cases:
· Tprocessing = 5 ms
· TIU, T∆ and Tmargin are same as existing requirements.
· Ending point of the interruption time: PRACH transmission for PRACH-based case and [first UL transmission excepting PRACH for without RACH performed solution, if supported by RAN2]
· For soft satellite switch without PCI change,
· Starting point of the interruption time:
· Option 1: between t-Start and t-Service, and the exact starting time is up to UE implementation.
· Option 2: t-Service
· Tsearch
· Decide whether to consider the following known condition.
· In the interruption requirement a cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds before UE starts synchronizing with target satellite otherwise it is unknown. Relevant cell identification requirements are described in Clause 9.2.5 for intra-frequency handover and Clause 9.3.4 for inter-frequency handover.
· If agreed to not consider known vs. unknown condition,
· Tfirst_SSB ms, where Tfirst_SSB is the time to the end of the first complete SSB burst indicated by the SMTC of target satellite.
· Otherwise,
· Tfirst_SSB ms, where Tfirst_SSB is the time to the end of the first complete SSB burst indicated by the SMTC of target satellite for unknown target cell [and the target cell Es/Iot ≥ -2 dB], and 0 for known target cell.
· For hard satellite switch without PCI change,
· Starting point of the interruption time: t-Service
· Tsearch = Tfirst_SSB ms, where Tfirst_SSB is the time to the end of the first complete SSB burst indicated by the SMTC of target satellite.
· Note: The SMTC configuration details need to be updated as RAN2 makes further progress.

FFS:
· During satellite switching without PCI change, UE is not required to monitor other cells than the target cell:
· For soft satellite switch without PCI change, UE [may or shall] skip measurements on other cells than the target cell after t-Start
· For hard satellite switch without PCI change, UE is not required to monitor other cells than the target cell after t-Service

FFS:
· For hard satellite switch without PCI change, further discuss the following:
· A scheduling restriction applies to UEs that do not support parallelMeasurementWithoutRestriction-r17 starting at the UL slot to be transmitted at tue_ul_switch = t-service – common delay
· Include in the interruption time a component associated to the DL transmission gap

FFS:
· Decide whether/how to define requirements resulting from separate link switch time instances for UL and DL
· Option 1: Do not define separate starting points for UL and DL for hard switch
· Option 2: Define separate starting points for UL and DL for hard switch

Issue 5-2-C: Common aspects for ‘Hard’ and ‘Soft’ Satellite switch
Views from companies
· Tprocessing time
· 5ms
· Apple, CMCC, vivo
· 10ms
· MTK
· Side condition for the requirement applicability
· the target cell Es/Iot ≥ -2 dB
· CMCC, vivo

Moderator’s WF
· Decide a specific value for Tprocessing time
· Option 1: 5ms
· Option 2: 10ms
· Side condition for the requirement applicability
· the target cell Es/Iot ≥ -2 dB

Issue 5-2-H1: (‘Hard’ Satellite switch) Separate link switch time instances for UL and DL
Views from companies
· Do not define separate starting points for UL and DL for hard switch
· China Telecom, Qualcomm, Huawei

Moderator’s WF
· Do not define separate starting points for UL and DL for hard switch

Issue 5-2-H2: (‘Hard’ Satellite switch) Interruption time
Note: Agreement from RAN4#108b
· Starting point of the interruption time for the switch is t-Service, FFS other starting point needs to be considered for other cases depending on RAN2 progress
· Ending point of the interruption time for the switch is PRACH transmission for PRACH-based case and [first UL transmission excepting PRACH for without RACH performed solution]
· Interruption time for the hard switch is defined as Tinterrupt = Tsearch + TIU + Tprocessing + T∆ + Tmargin
· T∆, Tmargin and TIU are same as the existing requirements

Views from companies
· Starting point of the interruption time
· t-Service
· Apple, CMCC, Huawei, CATT
· Tsearch
· Tfirst_SSB [ms], where Tfirst_SSB is the time to the end of the first complete SSB burst indicated by 
· the SSB time offset of target satellite
· Apple
· SMTC of target satellite
· CMCC, Huawei
· SMTC of source cell
· vivo
· TIU
· The interruption uncertainty in acquiring the first UL transmission resource, which can be a configured grant based PUSCH, dynamic grant based PUSCH, SR on PUCCH, according to NW configuration and scheduling, or PRACH if TA timer is not running and there is no PUCCH SR
· CMCC
· The interruption uncertainty in acquiring the first PUSCH transmission occasion or SR on PUCCH occasion in the new cell
· Vivo
· From T-service, the UE [shall or is allowed to] skip or deprioritize measurements on the serving cell and neighbor cells
· Ericsson, Huawei, Qualcomm (until the satellite switch completion)
· Uknown vs. unknown condition
· Consider both conditions
· Known condition if it has been meeting the relevant cell identification requirement during the last 5 seconds otherwise it is unknown
· Xiaomi
· Only unknown case is considered
· Vivo, Huawei

Moderator’s WF
· Starting point of the interruption time
· t-Service
· Tsearch
· Tfirst_SSB [ms], where Tfirst_SSB is the time to the end of the first complete SSB burst indicated by 
· Option 1: the SSB time offset of target satellite
· Option 2: SMTC of target satellite
· TIU 
· The interruption uncertainty in acquiring the first UL transmission resource, which can be a configured grant based PUSCH, dynamic grant based PUSCH, SR on PUCCH, according to NW configuration and scheduling, or PRACH if TA timer is not running and there is no PUCCH SR
· Note: Anything not compliant with RAN2 spec, if identified, will be removed.
· From T-service until the satellite switch completion, the UE is allowed to skip measurements other cells and satellites than the target satellite
· Decide whether to consider known case as well as unknown case
· If agree to consider both cases,
· Known condition if it has been meeting the relevant cell identification requirement during the last 5 seconds otherwise it is unknown
· Moderator’s comment: 
· It is unclear whether the above matters to the requirement as it Tsearch does not seem to differentiate known vs. unknown cases

Issue 5-2-S1: (‘Soft’ Satellite switch) RAN2 LS on soft satellite switch
Views from companies
· It is feasible that a soft satellite switch capable UE can perform downlink synchronization with the target NGSO satellite and keep the connection (DL and UL) with the source NGSO satellite simultaneously.
· CATT, Apple (only if Option 1 is fulfilled), CMCC (if Option 2 is fulfilled), Huawei (the existing scheduling restrictions apply), Nokia (assuming a proper scheduling coordination to minimize an interference impact and if UE is capable of parallelMeasurementWithoutRestriction-r17), Qualcomm (with details on Option 3)
· Option 1: Only if SSBs from the two satellites are spaced apart from each other at least by 1 OFDM symbol in the time domain at UE Rx side.
· Option 2: without any simultaneous reception or measurement from the source and the target satellites
· Option 3: Only limited until ‘Tsearch + T∆ + Tmargin’ or before the start of ‘Tprocessing’ from t-serviceStart under the following conditions
· UE is at least capable of parallelMeasurementWithoutRestriction-r17 if no new UE capability is introduced for the simultaneous operation.
· Non-colliding SSB with same PCI at UE side should be ensured.
· (Nokia) In order to alleviate the scheduling restriction problem, RAN4 to ask RAN2 in the LS to provide one of the following solutions:
· Option 1: Create a mechanism to allow the UE to report the PDD during the setup of satellite switching with re-sync
· Option 2: Only allow UEs to perform the measurement in the target satellite, if the scheduling restriction caused by the sliding of the SMTC window is below a given threshold “T”, i.e., if the PDD is smaller than T.

Moderator’s WF
· RAN4 to send a reply LS to RAN2 the following content:
· It is feasible that a soft satellite switch capable UE can perform downlink synchronization with the target NGSO satellite and keep the connection (DL and UL) with the source NGSO satellite simultaneously under the following conditions.
· Only if SSBs from the two satellites are spaced apart from each other at least by [1 OFDM symbol] in the time domain at UE Rx side.
· [The UE is at least capable of parallelMeasurementWithoutRestriction-r17 if no new UE capability is introduced for the simultaneous operation.]
· Decide whether to include the below in the reply LS:
· In order to alleviate the scheduling restriction problem, RAN4 to ask RAN2 in the LS to provide one of the following solutions:
· Option 1: Create a mechanism to allow the UE to report the PDD during the setup of satellite switching with re-sync
· Option 2: Only allow UEs to perform the measurement in the target satellite, if the scheduling restriction caused by the sliding of the SMTC window is below a given threshold “T”, i.e., if the PDD is smaller than T.

Issue 5-2-S2: (‘Soft’ Satellite switch) Interruption time
Views from companies
· The starting point of the interruption time
· Between t-serviceStart and  t-Service, the exact starting time is up to UE implementation
· China Telecom, Apple, Xiaomi, vivo
· t-Service
· CMCC, Huawei
· Satellite switch latency Requirement
· Tinterrupt = Tsearch + TIU + Tprocessing + T∆ + Tmargin
· Apple, CMCC
· (Qualcomm) In case RAN2 agrees to define the soft satellite switch time at t-Service, RAN4 to update the soft satellite switch latency requirement as below:
· If t-Service – t-serviceStart >= Tsearch + T∆ + Tmargin and UE is able to perform downlink synchronization with the target NGSO satellite and keep the connection (DL and UL) with the source NGSO satellite simultaneously 
· Tprocessing + TIU from t-Service
· Otherwise
· Tsearch + T∆ + Tmargin + Tprocessing + TIU from t-serviceStart
· Tsearch
· Tfirst_SSB [ms], where Tfirst_SSB is the time to the end of the first complete SSB burst indicated by 
· the SSB time offset of target satellite
· Apple
· SMTC of target satellite
· CMCC (for unknown case. 0 for known case), Huawei
· SMTC of source cell
· Vivo (for unknown cas. 0 for known case)
· TIU (ending point of interruption is at TIU)
· Same as the existing requirements
· Apple, CMCC
· The interruption uncertainty in acquiring the first UL transmission resource, which can be a configured grant based PUSCH, dynamic grant based PUSCH, SR on PUCCH, according to NW configuration and scheduling, or PRACH if TA timer is not running and there is no PUCCH SR
· CMCC (if RACH-less)
· The interruption uncertainty in acquiring the first PUSCH transmission occasion or SR on PUCCH occasion in the new cell
· vivo
· T∆
· Same as the existing requirements
· Apple, CMCC, vivo
· Tmargin
· Same as the existing requirements
· Apple, CMCC, vivo
· Uknown vs. unknown condition
· Consider both conditions
· Known condition if it has been meeting the relevant cell identification requirement during the last 5 [before T-service or before T-start] seconds otherwise it is unknown
· Huawei, CMCC (with addition of ‘before T-service or before T-start’)
· Known condition if it has been meeting the relevant cell identification requirement during the last 5 seconds before UE starts synchronizing with target satellite otherwise it is unknown.
· vivo
· Only unknown case is considered
· Qualcomm
· No need to consider known and unknown condition
· Apple
· UE is allowed to skip or deprioritize measurements on the serving cell and neighbor cells from T-Start
· Huawei, Qualcomm (until the satellite switch completion)

Moderator’s WF
· The starting point of the interruption time
· Option 1: Between t-serviceStart and  t-Service, the exact starting time is up to UE implementation
· Option 2: t-Service
· Satellite switch latency Requirement
· Tinterrupt = Tsearch + TIU + Tprocessing + T∆ + Tmargin
· If Option 2 is agreed (for the starting point of the interruption time), RAN4 to update the soft satellite switch latency requirement as below:
· If t-Service – t-serviceStart >= Tsearch + T∆ + Tmargin and UE is able to perform downlink synchronization with the target NGSO satellite and keep the connection (DL and UL) with the source NGSO satellite simultaneously 
· Tprocessing + TIU from t-Service
· Otherwise
· Tsearch + T∆ + Tmargin + Tprocessing + TIU from t-serviceStart
· Tsearch
· Tfirst_SSB [ms], the time to the end of the first complete SSB burst indicated by 
· Option 1: the SSB time offset of target satellite
· Option 2: SMTC of target satellite
· Option 3: SMTC of source cell
· Option 4: For known case, if considered, 0
· TIU (ending point of interruption is at TIU)
· The interruption uncertainty in acquiring the first UL transmission resource, which can be a configured grant based PUSCH, dynamic grant based PUSCH, SR on PUCCH, according to NW configuration and scheduling, or PRACH if TA timer is not running and there is no PUCCH SR
· Note: Anything not compliant with RAN2 spec, if identified, will be removed.
· T∆: Same as the existing requirements
· Tmargin: Same as the existing requirements
· Uknown vs. unknown condition
· Option 1: Consider both conditions
· Option 1A: Known condition if it has been meeting the relevant cell identification requirement during the last 5 [before T-service or before T-start] seconds otherwise it is unknown
· Option 1B: Known condition if it has been meeting the relevant cell identification requirement during the last 5 seconds before UE starts synchronizing with target satellite otherwise it is unknown.
· Option 2: Only unknown case is considered
· Option 3: No need to consider known and unknown condition
· UE is allowed to skip or deprioritize measurements on the serving cell and neighbor cells from T-Start

Issue 5-3: NTN to NTN time and location-based trigger CHO enhancements
Agreement [RAN4#108b]:
· Define time and location-based NTN to NTN CHO requirements without L3 measurement criteria by modifying the current NTN to NTN CHO requirements.

Agreement [RAN4#109]:
FFS:
· The existing conditional CHO requirement defined in 6.1C.2.2 (DCHO = TRRC + TEvent_DU + Tmeasure + Tinterrupt + TCHO_execution, Tinterrupt = Tprocessing + TIU + T∆ + Tmargin) is reused with the following updates:
· TEvent_DU is the delay uncertainty which is the time from when the UE successfully decodes a conditional handover command until the time or location condition is fulfilled.
· Remove Tmeasure
· Add Tsearch to Tinterrupt, i.e. Tinterrupt = Tprocessing + TIU + T∆ + Tmargin+ Tsearch, and the definition of Tseach is the same as the existing one defined in 6.1C.2.2.

Views from companies
· For NTN to NTN time or location only-based trigger CHO enhancements, the existing conditional CHO requirement defined in 6.1C.2.2 (DCHO = TRRC + TEvent_DU + Tmeasure + Tinterrupt + TCHO_execution, Tinterrupt = Tprocessing + TIU + T∆ + Tmargin) is reused with the following updates:
· TEvent_DU is the delay uncertainty which is the time from when the UE successfully decodes a conditional handover command until the time (condition T1-1) or location condition (both condition D1-1 and condition D1-2) is fulfilled.
· CMCC, vivo, Huawei, Nokia, Samsung
· Remove Tmeasure
· CMCC, vivo, Nokia, Samsung
· Add Tsearch to Tinterrupt, i.e. Tinterrupt = Tprocessing + TIU + T∆ + Tmargin+ Tsearch, and the definition of Tsearch is the same as the existing one defined in 
· 6.1.1.2.2
· CMCC
· 6.1C.2.2.
· Vivo, Nokia

Moderator’s WF
· For NTN to NTN time or location only-based trigger CHO enhancements, the existing conditional CHO requirement defined in 6.1C.2.2 (DCHO = TRRC + TEvent_DU + Tmeasure + Tinterrupt + TCHO_execution, Tinterrupt = Tprocessing + TIU + T∆ + Tmargin) is reused with the following updates:
· TEvent_DU is the delay uncertainty which is the time from when the UE successfully decodes a conditional handover command until the time (condition T1-1) or location condition (both condition D1-1 and condition D1-2) is fulfilled.
· Remove Tmeasure
· Add Tsearch to Tinterrupt, i.e. Tinterrupt = Tprocessing + TIU + T∆ + Tmargin+ Tsearch, and the definition of Tsearch is the same as the existing one defined in [6.1C.1.2]

Topic #6: Performance requirements
Issue 6-1: Configuration of test cases
R4-2402198	Huawei, HiSilicon
Proposal 4: Rel-17 test setup is reused for Rel-18 RRM testing.

Issue 6-2: NTN bands above 10 GHz
R4-2401599	Ericsson
Proposal 1: for FR2-NTN Type 1 UE, below test cases need to be considered:
· RRC Idle and Inactive mobility in intra-satellite scenario
· UL timing accuracy
· L1-RSRP
· RLM
· L3 measurements in intra-satellite scenario
· Intra-satellite Handover
· Blind inter-satellite Handover
Proposal 2: for FR2-NTN Type 2 UE, below test cases need to be considered:
· RRC Idle and Inactive mobility in intra-satellite scenario
· UL timing accuracy
· L1-RSRP
· RLM 
· L3 measurements in intra-satellite scenario
· Intra-satellite Handover
· Blind inter-satellite Handover

R4-2402198	Huawei, HiSilicon
Proposal 1: For NTN in Ka band, the measurement accuracy requirements for TN FR2 are reused except for relative accuracy for intra-frequency measurement. 
· For relative accuracy for intra-frequency measurement, FFS whether to define requirements for intra-sat only based on the assumption of same Rx beam. 
Proposal 5: RAN4 to define RRM test cases for the following requirements. 
· NTN in Ka band
· UL timing
· Intra-sat and inter-sat HO
· RLM
· Intra-sat L3 measurement period and accuracy 

R4-2402385	Nokia, Nokia Shanghai Bell
Proposal 1: For Type 2 UEs only consider test cases for UE UL timing accuracy, RLM and Blind HO. UL timing accuracy test case is the same for both Type 1 and Type 2 UE. 
· FFS whether the same test cases can be used for Type 2 and Type 1 UEs for RLM and Blind HO with adaptation of the test parameters (e.g. test duration, interruption time, etc).
Proposal 2: For Type 1 UE consider test cases for : UE UL timing accuracy, RLM, CHO, HO and Measurement Procedures

R4-2402487	Samsung
Proposal 1: For NTN bands above 10GHz, 
· Define test case for uplink transmit timing. It is okay to choose not all of cases. For Case 1, we prefer to test it at least. 
· Define test case for handover for mechanical steering UE type.
· Define test case for handover for electronical steering UE type.
· Define test cases for RLM and L3 measurements for both electronical steering UE type and mechanical steering UE type. 

Issue 6-3: NTN bands below 10 GHz
R4-2401599	Ericsson
Proposal 3: For FR1-NTN UE, below test cases shall be considered:
· Network verified UE location
· NTN-TN cell reselection
· NTN to NTN time-based measurement initiation for cell reselection in earth-moving cell, only for satellite switch
· NTN to NTN location-based measurement initiation for cell reselection in earth-moving cell, for cell switch
· NTN to NTN RACH-less (C)HO
· NTN to NTN Satellite switching without PCI change
· Hard switch
· RACH based
· RACH-less
· soft switch
· RACH based
· RACH-less
· NTN to NTN time-based trigger CHO enhancements
· NTN to NTN location- based trigger CHO enhancements

R4-2402198	Huawei, HiSilicon
Proposal 5: RAN4 to define RRM test cases for the following requirements. 
· Mobility enhancement 
· RACH-less HO
· Satellite switch with re-sync
· Time and location based CHO without measurement criterion 

R4-2402385	Nokia, Nokia Shanghai Bell
Proposal 3: For FR1 objectives RAN4 to introduce test cases at least for the following feathres:
· RACH-less HO
· Satellite Switching without PCI change
· NTN to TN Cell reselection
· Measurement Initiation triggers for Earth Moving Cells
Proposal 4: For mobility enhancements, include at least test cases for RACH-less HO and Hard Satellite Switch with same PCI.

R4-2402487	Samsung
Proposal 2: For NTN mobility enhancement below 10GHz, 
· Define one test case for NTN cell reselection for earth-moving cell. 
· Define test case for RACH-less HO
· Define test case for NTN to NTN satellite switching without PCI change.
· Define test case for NTN to NTN time and location-based trigger CHO enhancements
· Others can be discussed after stable core requitements. 

Issue 6-4: Network verified UE location
R4-2402198	Huawei, HiSilicon
Proposal 2: For UE Rx-Tx measurement for NW verified location, re-use the TN accuracy requirements, including both baseband estimation accuracy and RF calibration margin, and side conditions with Nsample = 1.
Proposal 3: Existing report mapping for UE and gNB Rx-Tx are re-used for NW verified location.
Proposal 5: RAN4 to define RRM test cases for the following requirements. 
· NW verified location 
· UE Rx-Tx measurement period and accuracy 

Open issues
Issue 6-1: Configuration of test cases
Moderator’s suggestion
· No discussion in this meeting.

Issue 6-2: NTN bands above 10 GHz
Moderator’s suggestion
· No discussion in this meeting.

Issue 6-3: NTN bands below 10 GHz
Moderator’s suggestion
· No discussion in this meeting.

Issue 6-4: Network verified UE location

Draft CRs
R4-2402193, Huawei, draftCR on measurement requirements for NTN in Ka band
	Reason for change:
	1. It is agreed to support MG pattern 12-23 for NTN-FR2.
2. MG is used for UE Rx-Tx measurement for NW verified location.

	
	

	Summary of change:
	1. Add MG pattern 12-23 in the MG pattern table for NTN.
2. Add requiremetns and MG pattern 24/25 for UE Rx-Tx measurement.
3. Add MG applicability table since different MG patterns are applicable in different scenarios.

	Clauses affected:
	9.1C.2



R4-2402194 Huawei, draftCR for RRM impacts of DMRS bundling
	Reason for change:
	It is unclear if UE will perform timing pre-compensation for all PUSCH transmissions in TDW for DMRS bundling.

	
	

	Summary of change:
	Clarify in the timing requirements that UE will perform timing pre-compensation for all PUSCH transmissions in TDW for DMRS bundling.

	Clauses affected:
	7.1C.2


Moderator’s comment
· Moderator: Please consider to merge the draft CR into R4-2402488 from Samsung according to the agreed CR work split.

R4-2402488 Samsung, Draft CR on VSAT UE timing requirements for NTN in above 10GHz
	Reason for change:
	According to the WF R4-2317374, the timing requiements are defined for VSAT UE in NTN bands above 10GHz.
Capture the endorsed draft CR in R4-2321642
Fix the typo of 7.1C2.1

	
	

	Summary of change:
	Introduce the timing requiements for VSAT UE in NTN bands above 10GHz.

	Clauses affected:
	7.1C 7.2C 7.3C



R4-2402708 Nokia, DraftCR to 38.133 on measurement requirements for UE verified Location in NTN
· in the zip file, another draft CR can be found for an easier comparison with respect to the legacy requirement spec
	Reason for change:
	Implementing new requirements for network verified UE location for NTN.

	
	

	Summary of change:
	Creates new section

	Clauses affected:
	9.9CC (new)



R4-2402709 Nokia, DraftCR to 38.133 on performance requirements for UE verified Location in NTN
	Reason for change:
	Implementing new performance requirements for network verified UE location for NTN.

	
	

	Summary of change:
	Creates new section

	Clauses affected:
	10.1.25C (new)



R4-2401500 vivo, Draft CR on RRC_CONNECTED state mobility for NTN
	Reason for change:
	In Rel-18 NTN enh, new mechanisms on RRC_CONNECTED state mobility including RACH-less handover, the combination of RACH-less handover with time-based conditional handover, satellite switch without PCI change and CHO without without L3 measurement criteria have been supported. In RAN4#109 meeting, the draft CR(R4-2321499) was endorsed, in which included the corresponding RRM requirements for these features. This CR would make further modifications based on the latest conclusions from RAN2.

	
	

	Summary of change:
	Change #1: delete the corresponding decription related to PRACH in the definition of TIU for RACH-less handover
Change #2: Additionally specify the requirements on location-based CHO requirements for earth-moving cell scenario
Change #3: delete the corresponding decription related to PRACH in the definition of TIU for combination of RACH-less handover with time-based conditional handover
Change #4: Additionally specify the requirements on location-based CHO requirements(without L3 measurement) for earth-moving cell scenario
Change #5: 
· Update the decriptions including IE name, the definition of TIU, the definition of Trs based on latest RAN2 conclusions.
· Add the Interruption time for soft satellite switch
Change #6: Move the requirements on conditional handover without L3 measurement criteria to the clause behind 6.1C.2.2

	Clauses affected:
	6.1C.1, 6.1C.3



R4-2401501 vivo, Draft CR on cell reselection requirements for NTN-NTN mobility
	Reason for change:
	For time-based initiation on cell reselection measurement in earth-moving cell scenario, only t-service is provided to UE for reference on when to trigger measurements, plus the current applicability of corresponding requirement is only based whether expected remain service time is larger than Ttrigger. However, for earth moving cell, it is risky for UE to decide when to initiate measurement without any additional information on serving cell and only based on the t-service. It is possible that the actual remain service time would become shorter than last updated value for t-Service due to the rapid movement between the earth-moving cell and UE. And UE may not be able to finish measurements before leaving the area currently covered by serving cell even the applicability rule is met (i.e., expected remain service time is larger than Ttrigger).

	
	

	Summary of change:
	Add the additional applicability rules for the requirement on cell reselection measurement in earth-moving cell case, including 
Change#1: update the IE name for the reference location of moving cell
Change#2: specify the pre-condition in time-based initiation criteria: UE shall be able to detect, measure, and evaluate neighbour cells before the serving cell stops serving the area provided that the distance condition shall base on the assumption that serving cell reference location is enabled

	Clauses affected:
	Clause 4.2C



R4-2401963 ZTE, (NR_NTN_enh–Core) Modify the section number for Tmeasure in handover delay.
	Reason for change:
	In TS38.133, the section number for Tmeasure in handover delay shall be modified.

	
	

	Summary of change:
	Modify the the section number for Tmeasure in handover delay.

	Clauses affected:
	 6.1C.2.2.1


Moderator’s comment
· Moderator: Please consider to merge the draft CR into R4-2401500 from vivo according to the agreed CR work split.

R4-2402197 Huawei, draftCR on requirements for satellite switch with re-sync
	Reason for change:
	There are several issues with requirements for Satellite switching with re-synchronization.
3. The terminology is not aligned with RAN2 spec and other RAN4 requirements.
4. For hard switch,
a) The start point should be t-Service rather than t-Start 
b) There should be no known cell case
c) Tfirst_SSB should be used for Tsearch to reduce the latency
5. For soft switch, the requirements are missing.

	
	

	Summary of change:
	Update the requirements for Satellite switching with re-synchronization.
1. The terminology is aligned with RAN2 spec and other RAN4 requirements, e.g. “without PCI change” is updated to “with re-synchronization”, description of the initial UL transmission.
2. For hard switch, update the requirements based on above issues.
3. For soft switch, add the requirements.

	Clauses affected:
	6.1C.3


Moderator’s comment
· Moderator: Please consider to merge the draft CR into R4-2401500 from vivo according to the agreed CR work split.
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The expected performance once full deployment of the Galileo system at FOC arel'l:
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