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Introduction
The summary covers the contributions submitted under the following AI:
· 8.26.5.1	NR-NTN deployment in above 10 GHz bands	[NR_NTN_enh-Core]
· 8.26.5.2	Network verified UE location	[NR_NTN_enh-Core]
· 8.26.5.3	NTN-TN and NTN-NTN mobility and service continuity enhancements	[NR_NTN_enh-Core]

Topic #1: NR-NTN deployment in above 10 GHz bands
Companies’ contributions summary
	R4-2311324
	Apple
	UL Timing
Proposal 1: RAN4 to determine the Te_NTN requirement for eNTN above 10GHz based on the following, regardless of the UL channel type:
For initial transmit timing requirement in NTN (Te_NTN), Te_NTN = Te + Te_GNSS + Te_SAT
· Te is the legacy timing error in FR2-1
· Te_GNSS is the GNSS accuracy
· Te_GNSS = 2* (GNSS positioning accuracy/c), where GNSS positioning accuracy is assumed as 15 meter
· Te_SAT is the serving-satellite position estimation error
· Te_SAT = 2* (serving-satellite positioning estimation accuracy /c), where serving-satellite positioning estimation accuracy is assumed as 15 meter
Proposal 2: Not to consider the delay spread margin for Te_NTN requirement for eNTN above 10GHz, according to the analysis in TR38.811.
Proposal 3: The Te_NTN requirement for eNTN above 10GHz is specified as:
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te_NTN

	Ka band (above 10GHz)
	120
	60
	9.64*64*Tc

	
	
	120
	9.64*64*Tc

	
	240
	60
	9.14*64*Tc

	
	
	120
	9.14*64*Tc



RRM work scope and impact
Proposal 4: to define the RRM requirements (i.e. beam steering related) necessary for NR-NTN UEs operating in the NTN example band (i.e. Ka band) based on associated assumptions of the UE architecture (including beam steering capabilities), work scope shall at least include:
· Cell Re-selection requirement for IDLE and INACTIVE mode
· Handover/CHO requirement
· RRC Re-establishment requirement
· RRC Connection Release requirement
· RLM/BFD/CBD requirement
· Active TCI switching requirement
· UL spatial relation switching requirement
· Intra-/inter-frequency cell identification/measurement delay requirement
· L1-RSRP measurement delay requirement

	R4-2311431
	Samsung
	UL Timing
Proposal 1: For the same UE, GNSS positioning accuracy should be the same if there is only one GNSS receiver. Therefore, [X] meters for 60kHz and [Y] meters for 120kHz should be the same. If UE have multiple GNSS receiver, it can support multiple GNSS positioning accuracies.
Proposal 2: For tightened positioning error, it should be based on advanced GNSS capability or UE type. 
Proposal 3: It can be applied for both fixed UE and mobile UE. The positioning error can be different for fixed platform and mobile platform. 
Proposal 4: For VSAT or advanced GNSS capability, X for 60kHz and Y for 120kHz can be 30m. 

RRM work scope and impact
[bookmark: OLE_LINK2]Proposal 5: Define different RRM requirements such as HO and other mobility related/L1 measurement/L3 measurement for mechanical and electronical steering.
Proposal 6: For electronical steering, use legacy TN FR2 requirements as the start point and reference. FFS on the beam sweeping factor N. 
Proposal 7: For mechanical steering, it should include the antenna mechanical rotation and tracking time in the measurement such as in handover delay and others. There might be further time component is needed, depending on the conclusion of the antenna structures in RF session. Beam sweeping factor can be decreased as 1 for mechanical steering. 

	R4-2311621
	CATT
	UL Timing
Proposal 1: The total positioning error assumption 30m for UL 60kHz SCS can be used for defining UL timing error limit requirements. 
Proposal 2: Do not define different UL timing requirements for different satellite types or physical channels. 
Proposal 3: Whether to differentiate different UE types can be further considered based on the conclusions in RF session. 

	R4-2311677
	MediaTek inc., Airbus, Eutelsat, SES, THALES
	UL Timing
Observation 1: For 120kHz SCS, the timing error exceeds 0.5 normal CP, regardless the positioning error due to UE location.
Proposal 3: For 120kHz SCS with normal CP, no timing accuracy requirement for NTN above 10GHz. 
Proposal 4: Consider Extended CP of 60kHz SCS for NTN above 10GHz.

RRM work scope and impact
Proposal 1: Introduce 2 single RX beam UE architectures regarding the beam steering speed: Mechanically-steered and electronically-steered. Requirements are to be discussed separately for these 2 architectures. TBD whether to introduce UE capability.
Proposal 2: The potential scope on RRM requirement for NTN above 10GHz:
· RRC IDLE mobility 
· Handover, RRC Re-establishment, RRC Connection Release with Redirection 
· Radio Link Monitoring, Link Recovery procedure, DL TCI switch 
· Measurement Procedure 
· Measurement Performance

	R4-2311860
	Xiaomi
	UL Timing
Observation 1: The maximum position error used for GNSS position and serving-satellite position is around 56m for 60 KHz UL SCS case and around 20m for 120 KHz UL SCS case.
Proposal 1: For 60 KHz UL SCS case, the GNSS position error is assumed as 15m and the serving-satellite position error is assumed as 30m, respectively.
Proposal 2: FFS to define the GNSS position error and the serving-satellite position error for 120 KHz UL SCS case.

RRM work scope and impact
Proposal 3: RAN4 to consider the enhanced measurement requirement for Ka bands, e.g. reduce the UE Rx beam sweeping factor. 

	R4-2312126
	vivo
	UL Timing
Proposal 1: The assumption of the maximum total positioning error due to UE location and Satellite position estimation error shall be tightened as below:
o	For UL SCS of 60kHz, X = [60] meters.
o	For UL SCS of 120kHz, Y = [20] meters
Observation 1: For UL SCS of 120kHz, the total positioning error due to UE location and Satellite position estimation error has exceeded the nominal GNSS positioning accuracy requirements specified in TS38.171

RRM work scope and impact
Proposal 2: Wait for more progress in RF session on whether the requirement is also applicable to UE in mobile platform and whether to use different requirements for different types of devices/satellites 
Proposal 3: Wait for more progress on beam steering related conclusions in RF sessions for further discussion on RRM requirements

	R4-2312219
	THALES
	RRM work scope and impact
Proposal 1r: RAN4 to specify NTN UE VSAT pointing accuracy based on manufacturer declaration. RAN4 can reuse the explanation from EN 303 978:
“The applicant shall declare the peak pointing accuracy () and the associated statistical basis.
The antenna shall maintain the declared peak pointing accuracy (), such that the off-axis EIRP emission density pattern projected onto the geostationary arc remains within the mask specified in clause [Total EIRP density specification] when shifted by an angle of ±(°), taking into account the following factors:
the worst case operational environmental conditions;
maximum ESOMP dynamics; and
the range of latitude, longitude and altitude relative to the satellite orbital position.”

Proposal 2r: For NTN VSAT UE in above 10 GHz, RAN4 can specify “cessation of emissions” according to clause 4.2.7 “Cessation of emissions” from EN 303 978.
Proposal 3r: The declared timing delay, interfaces and relevant parameters for mode of cessation of emissions/conditions to cease emissions shall be declared by manufacturer.
Proposal 4r: NTN UE beam steering, NTN UE beam switching capabilities, NTN UE beam switching granularity, NTN UE beam tracking capability or satellite beam tracking capability, etc. shall be left for manufacturer declaration.
Proposal 5r: At least in the case of mechanical steering, max switching time and/or the min angular speed of a beam (if max switching time=Function(min angular speed)) should be defined in RAN4.
Proposal 6r: Basic RAN4 working hypothesis should consider that VSAT corresponds to at least 4 types of devices:
· single beam, mechanical steering;
· dual beam, mechanical steering;
· single beam, electronic steering;
· dual beam, electronic steering.
Proposal 7r: VSAT UE initial satellite search time can be considered based on manufacturer declaration (no requirement for VSAT UE initial satellite search time shall be specifically considered by RAN4).
Proposal 8r: Based on the feedback from RAN2, RAN4 to consider seamless HO at least for the dual beam case (both mechanical and electronic steering).

	R4-2312261
	LG Electronics Inc.
	RRM work scope and impact
Proposal: For NTN UE supporting Ka band, a lower Rx beam sweeping factor could be considered, but detailed values for UE and antenna types could be discussed after the RF discussion is complete.

	R4-2312366
	Ericsson
	UL Timing
Observation 1: A UE with zero implementation margin when it comes to Te requirement has to have a total round trip error allowance of 4.5 Ts, which corresponds to a total position error X+Y = 22 m. 
Observation 2: The actual Te for For UL SCS = 120 kHz and DL SSB SCS = 240 kHz is 3 Ts in existing Fr2-1 specification. Worst case this leaves 1.5 Ts for round trip time error due to positioning, then total position error X+Y = 7 m.
Observation 3: A UE with zero implementation margin when it comes to Te requirement, has have a total round trip error allowance of 11 Ts, which corresponds to a total position error X+Y = 52 m.
Observation 4: The actual Te for For UL SCS = 60 kHz and DL SSB SCS = 120 kHz is 3.5 Ts in existing FR2-1 specification. Worst case this leaves 7.5 Ts for round trip time error due to positioning, then total position error X+Y = 37 m.
Observation 5: If the baseline equation Tcp – Tch – 2*(Td + Tp + Tr + Ta + Tdr) > 0. From section 2.1 can never be met because of too large Tp allowance (round trip propagation delay estimation error due to UE position and satellite position estimation errors) then there will always be a residual error to settle and this residual error has to develop within gradual adjustment limits.
Observation 6: The position uncertainty must develop in such a way that the position uncertainty develops much more slowly than the Gradual Timing Adjustments for NTN

RRM work scope and impact
Proposal 1: Two types of UE capability: fixed UE and mobile UE shall be studied. If necessary, UE capability shall be extended to indicate fixed UE or mobile UE for measurement requirements.
Proposal 2: Different RX beam sweeping mechanism for phased array and parabolic antenna shall be considered for fixed UE and mobile UE both. Wait for further conclusion from UERF session. 
Observation 7: The agreement in UERF session: ‘UE has the single beam towards one single satellite at a given time.’ is vague and difficult to progress towards any requirements regarding it.

	R4-2312844
	Huawei, HiSilicon
	UL Timing
Proposal 1: RAN4 to adopt the following assumptions for timing accuracy for NTN in Ka band
· X=Y=[35]m for fixed UE, X=Y=[70]m for mobile UE
· FFS definitions of fixed and mobile UE
· Same requirements apply for all UL channels and signals

RRM work scope and impact
Proposal 2: RAN4 to discuss which scenarios are considered for measurement and mobility requirements among combinations of the following factors. RF conclusions are to be considered.
· UE antenna assumption: mechanical steering and electronic steering
· Satellite type: GSO and NGSO
· UE mobility: fixed UE and mobile UE
Proposal 3: RAN4 not to define RRM requirement for mobile UE with LEO satellite.
Proposal 4: For UE with electronic beam steering, Rx beam sweeping is assumed in measurement and mobility requirements like in FR2 TN, FFS the scaling factor.
Proposal 5: For UE with mechanical beam steering, RAN4 to discuss which requirements are used to guarantee the Rx beam steering performance. 

	R4-2313424
	Nokia, Nokia Shanghai Bell
	UL Timing
[bookmark: _Toc131891075][bookmark: _Toc135062932][bookmark: _Toc142668039]For the operation in the NTN Ka-bands, if the chosen SCS is 60 or 120 kHz, the transmit timing error limit must be tightened up to 4 Ts for 120 kHz and 8 Ts for 60 kHz. 
Observation 1: It has not been agreed that fixed VSATs and VSATs on mobile platforms are different types of UEs. 
Observation 2: The strategy of adopting different requirements based on UE types do not solve the problem that there will be UEs causing harmful interference at the gNB reception. 
Proposal 2: Do not adopt different UL transmit timing requirements based on UE types.
Proposal 3: Do not adopt different UL transmit timing requirements based on satellite types
Proposal 4: If further relaxation is adopted for PRACH formats, limit the transmit timing inaccuracy, Te_NTN , to 12 Ts in total.

RRM work scope and impact
Proposal 5: For phased-array VSATs, use a scaling factor for cell reselection requirements (Tdetect, Tevaluate, T measure) for measurements across different beams, favoring scaling factor values smaller than the ones adopted for FR2 in terrestrial deployments
Proposal 6: Use scaling factor (N1) 4 for DRX Cycle Length 0.32s and 0.64s and N1=2 for DRX Cycle lengths 1.28 and 2.56. 
Proposal 7: For UEs with mechanical steering, a new capability has to be created to indicate this UE do not support measurements towards neighbor satellites.

	R4-2313768
	Qualcomm Incorporated
	UL Timing
Proposal 1: To support UL SCS of 120kHz in Ka band, when SSB SCS equal to or higher than 120kHz is assumed the overall UE and satellite positioning error to be considered for UE UL timing accuracy requirement shall not be larger than [55] meters and [32] meters for PRACH preamble and the rest UL signals/channels, respectively.
Proposal 2: After PRACH transmission, to alleviate the impact of ISI and ICI on subsequent UL transmissions (especially Msg3), the range of TA in RAR needs to be modified to include both negative and positive values. RAN4 to inform RAN1 and RAN2 of the identified issue and request an update on the range of TA in RAR.

RRM work scope and impact
Observation 1: Without enough clarity on UE beam sweeping details in terms of the required beam sweeping factor and beam sweeping latency, it is unclear whether/how much impact on core network is expected and whether RAN4 can define meaningful RRM requirements. 

	R4-2313819
	Inmarsat
	RRM work scope and impact
Proposal 1: Adopt the term ”Directional NTN UE” to identify an NTN UE that has directional antenna, typically known in satellite communications as ”Very Small Aperture Terminal (VSAT)”, irrespective of whether it is fixed or mobile, mechanically-steered or electronically-steered, based on parabolic reflector or phased array. 
Proposal 2: Consider mechanically-steered or electronically-steered NTN UE irrespective of whether it is based on parabolic of phased array aperture and irrespective of the orbit (GEO, MEO, LEO).
Proposal 3: Do not consider hybrid mechanical-electronically steered NTN UE as a separate case
Proposal 4: Consider the following parameters related to beam steering and tracking for mechanically-steered VSAT as a worst case reference to derive inter-satellite beam steering time and corresponding timer and RRM requirements:
· Azimuth Velocity = 20 deg/s
· Azimuth Acceleration = 40 deg/s2
· Elevation Velocity = 15 deg/s
· Elevation Acceleration = 30 deg/s2

Proposal 5: Consider 8 seconds as reference beam steering time between two satellites for NTN UE with mechanical aperture, for both GEO and LEO.
Observation 1: Scenarios in which a directional NTN UE can support multiple simultaneous analogue beam at any given time can be considered as optimizations on the baseline case with single beam.
Observation 2: We can simplify the initial assumption by assuming that the NTN UE is capable of sustaining a single beam at any given instant of time and differentiate between whether the beam is mechanically- or electronically-steered.

Proposal 6: Agree on either of these two options as baseline assumption for directional NTN UE, for the purpose of defining any RRM and mobility requirements:
· Option 1: Assume that the NTN UE is capable of sustaining a single beam at any given instant of time, and differentiate between whether the beam is mechanically- or electronically-steered.
· Option 2: Assume that the NTN UE is capable of sustaining a single beam at any given instant of time and only differentiate beam steering time, irrespective of electronic vs mechanical steering implementation (can be abstracted away as left to implementation).  

Proposal 7: De-scope or at least de-prioritize scenarios with UEs capable of forming multiple beams simultaneously, whether via single or multiple apertures.

Proposal 8: Study the two following NTN UE architecture options:
1. Architecture A) Single beam, Mechanically-steered UE – UE does not support beam sweeping, and beam steering/tracking between satellites requires up to a few seconds.
1. Architecture B) Single beam - Electronically-steered UE – UE can support beam sweeping, similar to existing TN FR2 UE or Base Station and beam re-trace takes on the order of us to ms. 

Proposal 9: Remove requirement for target cell/satellite measurement before an inter-satellite mobility event, for both inter-satellite HO and inter-satellite cell re-selection.
Proposal 10: The NTN UE should use knowledge of neighbor satellite ephemeris and its own position to point towards a target satellite during inter-satellite mobility. 
Proposal 11: FFS impact on higher layer mobility aspects.  Consider sending an LS to RAN2 to clarify whether beam steering time for mechanically-steered beam may impact mobility timers (e.g. such as t304) during inter-satellite mobility in IDLE and CONNECTED modes.
Proposal 12: Consider the following situations when handling inter-satellite mobility for mechanically-steered NTN UE when the UE does not find the target satellite due to temporary or permanent LoS obstruction or absence of the satellite:
· Case 1: Temporary obstruction
· Case 2: Permanent obstruction or absence of target satellite



The moderator can suggest a limite	d number of papers which could be presented.
Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Issue 1-1: UE UL Timing Accuracy Requirements for UL SCSs of 60kHz and 120kHz
Moderator’s WF
· Proposal 1: In terms of feasibility, RAN4 agrees to the following table.
	
	GEO
(Satellite position estimation error Y = [0] meter)
	LEO
(Satellite position estimation error Y = [20, 30] meter)

	Non-mobile UE
(GNSS position error X = [0] meter)
	· Feasible for both 60kHz and 120kHz SCSs
· RAN4 to define Te_NTN
	· Feasible for both 60kHz and 120kHz SCSs
· RAN4 to define Te_NTN

	Mobile UE
(GNSS position error X = [2, 5, 15, 30, 50]  meters)
	· Feasible for both 60kHz and 120kHz SCSs
· RAN4 to define Te_NTN
	· 120kHz UL SCS: Feasible only when X+Y ≤ 30
· 60kHz UL SCS with a normal CP: Feasible
· 60kHz UL SCS with an extended CP: Feasible

	(Note 1) X and Y are not intended to set separate UE requirements on positioning.
(Note 2) The only RAN4 requirement to be captured in TS38.133 is the value(s) of Te_NTN


· Proposal 2: For a mobile UE in LEO,
· RAN4 to define UL timing accuracy requirement for 60kHz UL SCS with a normal CP
· RAN4 to define UL timing accuracy requirement for 120kHz UL SCS, and the requirement applicability is subject to UE capability (e.g. UE does not support LEO with 120kHz UL SCS but 60kHz)
· RAN4 to not define UL timing accuracy requirement for 60kHz UL SCS with an extended CP
· Proposal 3: UL timing accuracy requirement does not differentiate the following:
· between physical signals/channels (e.g. PRACH and the rest)
· between satellite types
· between UE mobility types
· The above means that Te_NTN is defined based on the most challenging case, mobile UE in LEO.

[bookmark: OLE_LINK3][bookmark: _Hlk143191241]Issue 1-2: Measurement and Mobility Requirements in NR-NTN above 10 GHz bands
Moderator’s WF
· Proposal 1: In terms of feasibility, RAN4 agrees to the following table. Note that UL timing accuracy requirements are separately discussed/defined.
	Requirements
	Option A (mechanically steered beam UE)
	Option B (electronically steered beam UE)

	
	GEO
	LEO
	Both GEO and LEO (not across satellites)

	RRC IDLE and INACTIVE mobility 
	· Discuss and Decide in RAN4#108
	· Discuss and Decide in RAN4#108
	· Feasible
· RAN4 to define requirements

	(Conditional) Handover 
	· Discuss and Decide in RAN4#108
	· Discuss and Decide in RAN4#108.
	· Feasible
· RAN4 to define requirements

	RRC Re-establishment 
	· Discuss and Decide in RAN4#108
	· Discuss and Decide in RAN4#108
	· Feasible
· RAN4 to define requirements

	RRC Connection Release with Redirection 
	· Discuss and Decide in RAN4#108
	· Discuss and Decide in RAN4#108.
	· Feasible
· RAN4 to define requirements

	Radio Link Monitoring 
	· Discuss and Decide in RAN4#108
	· Discuss and Decide in RAN4#108
	· Feasible
· RAN4 to define requirements

	Link Recovery procedure (BFD/CBD)
	· Discuss and Decide in RAN4#108
	· Discuss and Decide in RAN4#108.
	· Feasible
· RAN4 to define requirements

	Active TCI switching
	· Discuss and Decide in RAN4#108
	· Discuss and Decide in RAN4#108
	· Feasible
· RAN4 to define requirements

	UL spatial relation switching
	· Discuss and Decide in RAN4#108
	· Discuss and Decide in RAN4#108.
	· Feasible
· RAN4 to define requirements

	Measurement Procedure
(L1/L3 measurement delay and scheduling/measurement restrictions) 
	· Discuss and Decide in RAN4#108
	· Discuss and Decide in RAN4#108
	· Feasible
· RAN4 to define requirements

	Measurement Performance 
	· Discuss and Decide in RAN4#108
	· Discuss and Decide in RAN4#108.
	· Feasible
· RAN4 to define requirements


· For option A, the decision can be different depending on the UE’s beam change latency and/or mobility.
· The above does not consider the case where UE is capable of forming two concurrent beams, one of which is always formed towards serving satellite/beam
· Proposal 2: For RRM requirements and UE capability,
· Option A: RAN4 to define a full set of measurement/mobility requirements without an explicit differentiation between device types in terms of mobility and beam implementation (e.g. beam sweeping factor and/or beam sweeping delay – no explicit differentiation between mechanically steered (e.g. parabolic) and electronically steered (e.g. phase array) beams). And RAN4 to introduce UE capabilities for respective requirements.
· Option B: RAN4 to define more than one set of measurement/mobility requirements for different device types in terms of mobility and beam implementation. Depending on UE device types (part of UE capability), a different set of requirements are applied. If identified and agreed, the identified requirements are not defined for specific UE types and satellite types, e.g. no handover requirement in LEO satellite for a mechanically steered beam based UE and/or mobile UE.
· Proposal 3: Reduce a beam sweeping factor N to [1, 2, 4, or UE capability]. Wait for RF decision on the details. Note that the sweeping factor may have different values for different DRX cycles and so on in RAN4 requirement definition.

Issue 1-3: VSAT UE Types and RRM requirement impact
Moderator’s WF
· Proposal 1: Adopt the term ”Directional NTN UE” to identify an NTN UE that has directional antenna, typically known in satellite communications as ”Very Small Aperture Terminal (VSAT)”, irrespective of whether it is fixed or mobile, mechanically-steered or electronically-steered, based on parabolic reflector or phased array. 
· Proposal 2: Consider mechanically-steered or electronically-steered NTN UE irrespective of whether it is based on parabolic of phased array aperture and irrespective of the orbit (GEO, MEO, LEO).
· Proposal 3: Do not consider hybrid mechanical-electronically steered NTN UE as a separate case

· Proposal 4: Consider the following parameters related to beam steering and tracking for mechanically-steered VSAT as a worst case reference to derive inter-satellite beam steering time and corresponding timer and RRM requirements:
· Azimuth Velocity = 20 deg/s
· Azimuth Acceleration = 40 deg/s2
· Elevation Velocity = 15 deg/s
· Elevation Acceleration = 30 deg/s2

· Proposal 5: Consider 8 seconds as reference beam steering time between two satellites for NTN UE with mechanical aperture, for both GEO and LEO.

· Proposal 6: Agree on either of these two options as baseline assumption for directional NTN UE, for the purpose of defining any RRM and mobility requirements:
· Option 1: Assume that the NTN UE is capable of sustaining a single beam at any given instant of time, and differentiate between whether the beam is mechanically- or electronically-steered.
· Option 2: Assume that the NTN UE is capable of sustaining a single beam at any given instant of time and only differentiate beam steering time, irrespective of electronic vs mechanical steering implementation (can be abstracted away as left to implementation).  

· Proposal 7: De-scope or at least de-prioritize scenarios with UEs capable of forming multiple beams simultaneously, whether via single or multiple apertures.

· Proposal 8: Study the following NTN UE architecture options and select options for RRM requirement defintions
· Architecture A-1) Single beam, Mechanically-steered UE
· UE does not support beam sweeping, and beam steering/tracking between satellites requires up to a few seconds.
· Architecture B-1) Single beam - Electronically-steered UE
· UE can support beam sweeping, similar to existing TN FR2 UE or Base Station and beam re-trace takes on the order of us to ms. 
· Architecture A-2) Dual beam, Mechanically-steered UE
· UE does not support beam sweeping, and beam steering/tracking between satellites requires up to a few seconds.
· UE forms two beams at a given instant of time, e.g. one towards serving satellite and the other towards target/neighbour satellite (if needed)
· Architecture B-2) Dual beam - Electronically-steered UE
· UE can support beam sweeping, similar to existing TN FR2 UE or Base Station and beam re-trace takes on the order of us to ms. 
· UE forms two beams at a given instant of time, e.g. one towards serving satellite and the other towards target/neighbour satellite (if needed)

· Proposal 9: Remove requirement for target cell/satellite measurement before an inter-satellite mobility event, for both inter-satellite HO and inter-satellite cell re-selection.

· Proposal 10: The NTN UE should use knowledge of neighbor satellite ephemeris and its own position to point towards a target satellite during inter-satellite mobility.

· Proposal 11: FFS impact on higher layer mobility aspects.  RAN4 should send an LS to RAN2 to clarify whether beam steering time for mechanically-steered NTN UE may impact mobility timers (e.g. such as t304) during inter-satellite mobility in IDLE and CONNECTED modes.

· Proposal 12: Consider the following situations when handling inter-satellite mobility for mechanically-steered NTN UE when the UE does not find the target satellite due to temporary or permanent LoS obstruction or absence of the satellite:
· Case 1: Temporary obstruction
· Case 2: Permanent obstruction or absence of target satellite

· Proposal 13: RAN4 should (at least) identify an optional method for the NTN UE or the Network to disable NTN UE UL transmission if and when required. If RAN4 cannot identify a method, optional method to be further discussed in RAN2.

· Proposal 14: no requirement for VSAT UE initial satellite search time shall be specifically considered by RAN4

Topic #2: Network verified UE location
Companies’ contributions summary
	R4-2311678
	MediaTek inc.
	Observation 1: RAN1 will focus on UE Rx-Tx time difference based method for network verified UE location work.
Proposal 1: Legacy UE Rx-Tx time difference measurement period and accuracy requirements can be used as a starting point for NGSO. It can be modified upon RAN1’s progress.

	R4-2312080
	ZTE Corporation
	Proposal 1: RAN4 shall specify the framework of the positioning procedure for NR NTN based on the current agreements in RAN1.
Proposal 2: The positioning procedure for NTN can be:
Step 1: LMF requests satellite ephermeris information from a single satellite.
Step 2: The Satellite informs the LMF of the satellite ephermeris information.
Step 3: LMF provides assistance data to UE. The assistance data here refers to all the auxiliary information 		required by UE to measure DL-PRS and calculate the position during the positioning process, which is 		called assistance data.
Step 4: LMF sends location information requests to UE, and the requested information can be the Rx-Tx 			time difference.
Step 5: UE measures DL-PRS.
Step 6: UE provides the location information to LMF.

Proposal 3: RAN4 to define measurement period and accuracy requirements for UE Rx-Tx measurement which the existing TN measurements requirements can be as the baseline.
Observation 1: The reporting range is -0.5ms-0.5ms, this is range is enough for TN positioning but may be not proper for NTN scenario since the distance is too large between UE and the single satellite.
Proposal 4: RAN4 shall consider to study and update or define the new report range for NTN positioning.

	R4-2312127
	vivo
	Proposal 1: RAN4 to suspend the discussion on define requirements on network verified UE location in NTN until enough progress is made by RAN1 group
Proposal 2: If the Network verified UE location is dropped from RAN1 at RAN#101 in the scope of Rel-18 NR NTN, it also needs to be dropped in RAN4 and no requirements shall be defined

	R4-2312367
	Ericsson
	Proposal 1: Side condition for NTN positioning can reuse legacy requirement.
Observation 1: measurement period  ms and corresponding parameters contained don’t need to be updated.

	R4-2312845
	Huawei, HiSilicon
	Proposal 1: RAN4 to define measurement period requirements for UE Rx-Tx measurement, and existing TN requirements for measurement with MG are used as baseline.
Proposal 2: RAN4 to define measurement accuracy requirements for UE Rx-Tx measurement using existing TN requirements as baseline except that requirements for -13dB Es/Iot are not applicable.
Proposal 3: Existing report mapping for UE and gNB Rx-Tx are re-used for NW verified location.

	R4-2313425
	Nokia, Nokia Shanghai Bell
	[bookmark: _Toc142668837]Proposal 1: In Rel-18, the UE Rx-Tx Time Difference Measurements requirements do not apply for NTN UEs in RRC Inactive state. 
[bookmark: _Toc142668838]Proposal 2: RAN4 to discuss whether large variations in  or  can compromise the accuracy of the UE RX-TX Time difference. 
[bookmark: _Toc142668839]Proposal 3: Consider a threshold value for the variation of  +  , such that accuracy requirements apply for variations below this threshold


The moderator can suggest a limite	d number of papers which could be presented.
Open issues summary
Moderator’s Recommendation
· A majority of companies shares the view that the existing requirements on ‘UE Rx-Tx Time Difference’ can be mostly reused, in terms of measurement period, accuracy, side condition (PRS SNR), etc., with some updates to incorporate NTN specific aspects, e.g. RRC state, a new definition/range of ‘UE Rx-Tx time difference,’ autonomous adjustment, etc.
· On the other hand, there is still a chance that the whole project of ‘network verified UE location’ can be dropped in the next RAN plenary meeting depending on RAN1 progress, hence moderator recommends RAN4 should wait for RAN1 progress and RAN decision on the objective of ‘network verified UE location.’

Topic #3: Idle/Inactive mode mobility enhancements
Companies’ contributions summary
	R4-2311325
	Apple
	Time-based cell reselection in earth moving cell
Proposal 1: the RRM requirement for timing based cell reselection for quasi-earth fixed cell in Rel-17 can be considered as the starting point for NTN-NTN timing based cell reselection requirement with earth moving cell.
Location-based cell reselection in earth moving cell
Proposal 2: For location-based cell reselection in earth moving cell NTN deployments, coverage information of serving cell is not absolutely necessary.
NTN-TN cell reselection 
Proposal 3: RAN4 to define RRM requirements on TN-to-NTN reselection.
· RAN4 to agree to reuse same side condition of assistance information for neighbour NTN cells from R17 WF R4-2207114.
· Additional side conditions can be added, as needed, and the conditions may depend on satellite types (GSO vs. non-GSO) and/or NTN cell deployments for non-GSO (earth-fixed vs. earth-moving cell).
Proposal 4: RAN4 to not define requirement for detailed UE behaviour when the UE is out of TN coverage for NTN-to-TN cell reselection without measurement enhancement.
Proposal 5: measurement enhancement (including measurement relaxation or fast measurement) shall be investigated after RAN4 concludes on the baseline cell reselection requirements for this eNTN WI. Followings are the enhanced measurement for future consideration:
· to consider measurement relaxation for NTN-to-TN reselection,
· to consider measurement relaxation for TN-to-NTN reselection and NTN-to-NTN reselection, if the target cell is GEO
· to consider fast measurement for TN-to-NTN reselection and NTN-to-NTN reselection, if the target cell is LEO (regardless of earth moving and quasi-earth fixed cell)

Autonomous SMTC adjustment in RRC Idle/Inactive mode
Observation: it would be desirable if the association between satellites and SMTC configuration can be provided to UE to facilitate the dynamic SMTC shifting based on satellite moving.
Proposal 9: RAN4 to discuss the issue that: in IDLE/Inactive mode, when multiple satellites are deployed with same SMTC configuration, which satellite(s) shall UE follow to adjust the SMTC.
· Alt1: up to UE implementation and no requirement shall be defined to associate satellite with SMTC adjustment.
· Alt2: send LS to RAN2 to ask for their clarification, e.g., whether the association between satellites and SMTC configuration can be provided to UE.

	R4-2311432
	Samsung
	Location-based cell reselection in earth moving cell
Proposal 1: In earth moving cell, the reference location in requirements for measurement initiation should be updated to reference location with time information. 
Proposal 2: The reference location should be updated by UE calculation by using initial reference location and epochTime and satellite ephemeris after SIB19 decoding. 
Proposal 3: For cell ranking for cell reselection criteria, reuse Rel-17 ranking rule.

NTN-TN cell reselection 
Proposal 4: For cell reselection requirements from TN to NTN cells, TN coverage area centre and radius can be used for measurement initiation for cell reselection. 
· Such as for intra-frequency cell reselection for earth fixed cell:
· If Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, and the distance between UE and TN coverage area centre is smaller than radius, then the UE may not perform measurement of intra-frequency. For inter-frequency cell reselection, apply the similar rule. 
Proposal 5: For cell reselection requirements from NTN to TN cells, TN coverage area centre and radius can be used for measurement initiation for cell reselection.
· Such as for intra-frequency cell reselection for earth fixed cell: in measurement time, the distance between UE location and NTN cell reference location is less than distanceThresh and the distance between TN coverage area centre and NTN cell reference location plus radius is less than distanceThresh. For inter-frequency cell reselection, apply the similar rule.
· For earth moving cell, the reference location should be updated with reference location with time reference. 

	R4-2311622
	CATT
	Location-based cell reselection in earth moving cell
Proposal 1: For location-based cell reselection, serving cell coverage information is not necessary. 
Proposal 2: RAN4 to add the clarification on the frequency coverage of neighbor cell in the cell reselection after RAN2 concludes it. 

NTN-TN cell reselection 
Proposal 3: For NTN-to-TN cell reselection, UE is not required to perform measurement when the UE is out of TN coverage.
Proposal 4: Define requirements for TN-to-NTN cell reselection. And the side condition of assistance information in Rel-17 with the listed parameters of target satellite can be used as the starting point. 

	R4-2311679
	MediaTek inc.
	NTN-TN cell reselection 
Proposal 1: For a given frequency, the NTN UE is not required to perform neighbour cell measurements for TN neighbour cells in an area where there is no TN network coverage on that frequency.
Proposal 2: FFS whether to specify RRM requirement on TN-to-NTN reselection.
Location-based cell reselection in earth moving cell
Proposal 3: The reference location of the serving cell is necessary for location-based cell re-selection.
Observation 1: RAN2 agreed for earth-moving cell, the location-based cell measurement rules of quasi-fixed cell is reused. Time-based cell reselection criteria is not pursued in R18.
Proposal 4: For earth-moving cell, location-based triggering cell reselection requirements can reuse the existing requirements for quasi-fixed cell as a starting point.

	R4-2311800
	CMCC
	Time-based cell reselection in earth moving cell
Proposal 1: For time-based cell re-selection in earth moving cell NTN deployments, the mechanism and requirement applicability from quasi-fixed cell could be referred, the ‘t-service’ signalling may need to be updated according to RAN2’s further discussion.

Location-based cell reselection in earth moving cell
Observation 1: The fact that insufficient measurement time due to earth-moving cell will not be changed, whether UE could acquire the coverage information or not.
Observation 2: The only benefit of introducing the coverage information is that RAN4 could define the applicability rule, for instance, if the time span between measurement initiation timing and serving cell service stop timing is less than Ttrigger, then the requirement is not applicable.

NTN-TN cell reselection 
Proposal 2: Deprioritize the TN-to-NTN cell re-selection scenario.
Proposal 3: The UE measurement behavior for NTN-to-TN should be defined. RAN2’s agreement could be reused. 
Proposal 4: Revise the definition of Kcarrier to the number of NR inter-frequency carriers indicated by the serving cell, except for the TN frequency in the area where there is no coverage of that frequency.

	R4-2311861
	Xiaomi
	Time-based cell reselection in earth moving cell
Proposal 3: For time based cell reselection for earth-moving cell, the time based cell reselection requirement defined in Rel-17 is applied.

Location-based cell reselection in earth moving cell
Proposal 1: For location based cell reselection for earth-moving cell, the location based cell reselection requirement defined in Rel-17 is applied.
Proposal 2: For earth-moving cell case, the location margin for evaluating the distance threshold is extended by considering the location error of reference point evaluation, e.g. 80m.

NTN-TN cell reselection 
Proposal 4: RAN4 to define RRM requirement for TN-to-NTN cell reselection.
Proposal 5: For NTN-to-TN cell reselection, when the UE is out of TN coverage, the UE is not required to perform measurement for cell reselection on TN cell(s). 
Proposal 6: For TN-to-NTN cell reselection, the measurement relaxation on NTN cell(s) is applied under certain applicability conditions, e.g. UE is in the centre of TN cell.

	R4-2312079
	ZTE Corporation
	Time-based cell reselection in earth moving cell
Observation 1: In R18 RAN4 mainly focuses on the earth-moving cell re-selection, the satellite moves more fast and the time of camping on the serving cell for UE is quite short compared to the quasi-fixed cell, the legacy requirements for t-Service shall be enhanced especially the conditions or the end of measurement time shall be modified by RAN4.
Observation 2: No new time-based cell re-selection criteria will be introduced for R18 and the RRM requirements for time-based cell re-selection for quasi-earth fixed cell in R17 can be considered as the starting point for NTN-NTN cell re-selection requirements with earth moving cell.
Proposal 1: RRM requirements for time-based cell re-selection for quasi-earth fixed cell in R17 can be considered as the starting point for NTN-NTN cell re-selection requirements with earth moving cell.
proposal 2: The judging condition and the requirements applicability for quasi-fixed cell re-selection can be the reference when defining the requirements for time-based method in R18 for earth-moving cell re-selection. 

Location-based cell reselection in earth moving cell
Observation 3: Whereas the reference location and the distance threshold have already been confirmed in RAN2 the legacy method for location-based and for cell reselection in quasi-fixed cell, UE initiates measurements when its location to serving cell reference location is larger than the configured distance threshold can be as baseline for earth-moving cell.
Observation 4: The details for how to derive is not clear enough for RAN4. So RAN4 shall wait for more details agreements from RAN2.
Observation 5: The applicable rules for requirements shall be considered to update since in R18 the reference location is not stationary and the distance between UE and the serving cell shall be estimated.
Proposal 3: The legacy requirements can be as baseline for earth-moving cell re-selection in R18.
Proposal 4: RAN4 shall consider and update the applicable rules when defining the requirements for earth-moving cell re-selection.
Proposal 5: RAN4 shall continue to wait for more details and outcomes from RAN2.

	R4-2312125
	Vivo
	Time-based cell reselection in earth moving cell
Proposal 3: RAN4 to use the requirements on time-based measurement initiation for earth-fixed cell as baseline for the requirements on time-based measurement initiation for earth-moving cell. 
Observation 1: For earth-moving cell, the actual remain service time would become shorter than last updated value for t-Service since the relatively large speed between the earth-moving cell and UE may accelerate the speed at which the UE leaves the current coverage area
Proposal 4: For time-based measurement initiation in earth-moving cell case, RAN4 to discuss the impact on actual service time for UE camping in the earth-moving cell due to the relatively large speed between the earth-moving cell and UE

Location-based cell reselection in earth moving cell
Proposal 1: For location-based measurement initiation in moving cell scenario, the coverage information of serving cell is necessary for helping UE to assess whether all the neighbour cell measurement can be completed before UE leaves the coverage area of serving cell
Proposal 2: RAN4 to send a LS to ask RAN2 to introduce the coverage information of serving cell for location-based measurement initiation.

NTN-TN cell reselection 
Proposal 5: For NTN-TN, UE is not required to perform measurement for TN cells in an area where there is no TN network coverage and it is applicable for all types of satellites and NTN deployment

Autonomous SMTC adjustment in RRC Idle/Inactive mode
Proposal 8: RAN4 assume that it can be left to UE implementation to determine which direction shall SMTC window shifting follow when two satellites with opposite motions are within one single SMTC and there is no necessity to introduce further RRM enhancement 

	R4-2312263
	LG Electronics Inc.
	Time-based cell reselection in earth moving cell
Proposal 3: For time-based measurement initiation, Rel-17 requirements can be reused.
· In earth moving LEO deployment, if t-Service (feeder link switch) is broadcasted and applicable, UE should be able to detect, measure, and evaluate neighbor cells before t-Service (feeder link switch) regardless of whether the distance condition based on trajectory reference location is met or legacy signal quality conditions of serving cell are met, and when to start the detection, measurement and evaluation on neighbor cell is up to UE implementation.

Location-based cell reselection in earth moving cell
Proposal 1: Additional reference location for the serving cell to compensate error for the derived trajectory of the reference location should be provided for earth moving LEO deployment, and RAN4 needs to ask RAN2 to introduce the additional reference location.
Proposal 2: The coverage information of serving cell for earth moving LEO deployment should be provided to estimate the remaining service time to complete detection/measurement for cell reselection within serving cell coverage since the service time for the area provided by earth moving LEO is limited.

For the measurement of higher priority frequency layer
Proposal 4: In case the serving cell is earth moving cell based LEO, shorter Thigher_priority_search for frequency layer with higher priority should be considered. 

NTN-TN cell reselection
Proposal 5: For the measurement requirement of TN frequency layer, existing requirements for inter-frequency NR cell could be reused, and measurement condition needs to be added as below.
· For measurement of TN frequency layer, if the distance between UE and the reference location of TN coverage is smaller than distanceThresh for TN coverage if the distanceThresh is configured and UE has location information,
· if Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, UE shall search for TN frequency layers of higher priority at least every Thigher_priority_search.
· if Srxlev > SnonIntraSearchP or Squal > SnonIntraSearchQ, UE shall search for and measure TN frequency layers of higher, equal, and 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 in clause 4.2.2.4.
· Otherwise, UE may not perform measurement of TN frequency.

Proposal 6: Consider shorter Thigher_priority_search for TN frequency layer when TN frequency is set to higher priority

	R4-2312368
	Ericsson
	Location-based cell reselection in earth moving cell
Proposal 1: Postpone location-based cell reselection in earth moving cell NTN deployments.

NTN-TN cell reselection 
Proposal 2: A solution to address NTN to TN reselection is described briefly as follows: 
· A UE shall start measurements on TN cell (frequency layer) before arriving in a TN cell range indicated by the TN cell information. 
· If the UE doesn’t detect any TN cell or measures signal strength from any TN cell lower than a threshold AND the measured signal strength of NTN cell that UE camps meets S-criteria, the UE shall:
· Option 1: skip measurements on TN cell for a time period before resuming measurements. 
· Option 2: relax measurements on TN cell until TN cell is detected and signal strength from any TN cell is higher than a threshold.
· Otherwise, UE shall keep normal measurements on the TN cell (frequency layer).
Proposal 3: No pursue TN to NTN reselection requirements.

	R4-2312846
	Huawei, HiSilicon
	Time-based cell reselection in earth moving cell
Proposal 1: RAN4 to define requirements for time triggered cell reselection measurement for earth moving cell, and the R17 requirements for earth fixed cell are used as baseline.

Location-based cell reselection in earth moving cell
Proposal 2: RAN4 to discuss the definition of reference location and distance margin for location triggered cell reselection measurement in earth moving cell in the Perf part of the WI.

Whether and how to manipulate Kcarrier in Ttrigger
Proposal 3: De-prioritize additional requirements related to Ttrigger.

NTN-TN cell reselection 
Proposal 4: RAN4 not to define RRM requirements on TN-to-NTN reselection.
Proposal 5: For NTN-to-TN cell reselection, existing TN requirements are used as baseline,
· If TN coverage information is provided, requirements apply only when UE is within TN coverage
· UE is allowed to stop measuring TN frequency if no TN neighbor cell is detected for a time period, details are FFS.

NTN-NTN cell reselection
Proposal 6: De-prioritize additional requirements for relaxed measurement for NTN-NTN cell reselection.

Autonomous SMTC adjustment in RRC Idle/Inactive mode
Proposal 7: UE follows timing of one specific cell for autonomous SMTC shifting when multiple cells are associated to the same SMTC. FFS how the specific cell is determined. 

	R4-2313426
	Nokia, Nokia Shanghai Bell
	Location-based cell reselection in earth moving cell
[bookmark: _Toc142669699]It is expected that the reference location on Earth Moving cells is moving and that the UE shall derive the trajectory.
[bookmark: _Toc142669700]Define the location-based measurement initiation considering a moving reference location where the UE shall derive the trajectory based on satellite ephemeris and epoch Time. FFS on the mechanisms to be used for this derivation. 

NTN-TN cell reselection 
[bookmark: _Toc142669701]In Rel-18, remove the limitation that requirements will only apply if  serving and neighbour cells belonging to the same satellite type, at least for cell reselection requirements.   
[bookmark: _Toc142669702]Define requirements for the mobility from NTN to TN in the specifications (at least for bands below 10 GHz).
[bookmark: _Toc142669703]If a UE is provided with TN coverage information, and the UE is outside of the overlapping of the coverage areas configured by the network, the UE is not required to measure TN target cells. If the TN frequency is not in use by other NTN cells,  the UE is not required to measure this frequency, regardless of frequency priorities. 
[bookmark: _Toc135062938][bookmark: _Toc142669704]Capture in TS 38.133 that when a cell is configured in a frequency band shared by TN and NTN, if satellite assistance information is NOT provided for a neighbour cell configured in SIB3/SIB4, UE assumes this is a TN neighbour cell and the specific requirements for NTN->TN cell reselection apply.  
[bookmark: _Toc135062939][bookmark: _Toc142669705]If the UE has to measure NTN and TN cells in the same frequency, update the description of KSMTC to accommodate for measurements over TN cells as well. 

	R4-2313769
	Qualcomm Incorporated
	NTN-TN cell reselection 
Proposal 1: No dedicated RRM requirement needs to be defined for NTN-TN mobility based on TN coverage information.

NTN-NTN cell reselection
Proposal 2: No dedicated RRM requirement needs to be defined for earth-moving cell based NTN-NTN mobility unless minor wording updates to the existing requirements on location-based measurement initiation and cell (re)selection as needed.


The moderator can suggest a limite	d number of papers which could be presented.
Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Issue 3-1: TN-to-NTN Cell reselection
Moderator’s Recommendation
· For TN-to-NTN cell reselection, please check and confirm whether/how to UE obtain TN coverage area information from TN cell. If confirmed and needed, discuss the following:
· Whether or not to define RRM requirements for TN-to-NTN cell reselection.
· Centre and radius of TN coverage can be used for measurement initiation for cell reselection, e.g.
· If Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, and the distance between UE and TN coverage area centre is smaller than radius, then the UE may not perform measurement of NTN intra- and/or inter-frequency.

Issue 3-2: NTN-to-TN Cell reselection
Moderator’s WF
· Proposal 2: For NTN-to-TN cell reselection,
· Option A: RAN4 to not update the existing UE requirements other than adding the clarification that UE is not required to perform TN cell measurement in an area where there is no TN network coverage on a given frequency layer based on the provide TN cell coverage information and UE GNSS position information.
· Option B: A UE shall start (up to UE implementation) measurements on TN cell (frequency layer) before arriving in a TN cell range indicated by the TN cell information. After UE enters overlapped coverage by TN/NTN cell,
· If the UE doesn’t detect any TN cell or measures signal strength from any TN cell lower than a threshold and the measured signal strength of NTN cell that UE camps on meets S-criteria, the UE shall:
· Option B-1: skip measurements on TN cell for a time period before resuming measurements. 
· Option B-2: relax measurements on TN cell until TN cell is detected and signal strength from any TN cell is higher than a threshold.
· Otherwise, UE shall keep normal measurements on the TN cell (frequency layer).
· Option C: TN coverage area centre and radius can be used for measurement initiation for cell reselection.
· Such as for intra-frequency cell reselection for earth fixed cell: in measurement time, the distance between UE location and NTN cell reference location is less than distanceThresh and the distance between TN coverage area centre and NTN cell reference location plus radius is less than distanceThresh. For inter-frequency cell reselection, apply the similar rule.
· For earth moving cell, the reference location should be updated with reference location with time reference.

· Proposal 3: RAN4 to agree to the following clarification on RRM requirement assumption about a frequency band shared by TN and NTN
· For a neighbour cell, configured in SIB3/SIB4, in a frequency band shared by TN and NTN, if satellite assistance information associated with the neighbour cell is not provided in SIB19, UE is expected to perform measurements and cell evaluations for NTN-to-TN assuming the neighbour cell is a TN neighbour cell.
· The clarification needs to be confirmed by RAN2. If confirmed, FFS on where to capture the clarification between TS 38.133 or 38.331,

· Proposal 4: If agreed to consider the case where UE needs to measure NTN and TN cells in the same frequency, RAN4 to discuss/decide whether/how to update the description of KSMTC to accommodate for measurements over TN cells as well as NTN cells. If identified, other parameters can be updated too.

· Proposal 5: Consider shorter Thigher_priority_search for TN frequency layer when TN frequency is set to higher priority

Issue 3-3: Time-based measurement initiation for cell reselection in earth moving cell
Moderator’s WF
· Proposal 1: If the time-based cell re-selection is applicable to the earth moving cell scenarios, the existing RRC idle/inactive mode requirements referring to ‘t-service’ are reused. Note that the existing requirements on ‘4.2C Cell Re-selection for NR UE for Satellite Access’ do not differentiate between the earth-fixed and earth-moving cell cases. And the requirement for the earth moving cell can be updated, if the group agrees, due to a relatively shorter service time compared to the earth fixed cell scenario depending on UE location.

Issue 3-4: Location-based measurement initiation for cell reselection in earth moving cell
Moderator’s WF
· Proposal 1: RAN4 to define location-based measurement initiation requirements based on the existing requirements on ‘4.2C Cell Re-selection for NR UE for Satellite Access.’ The requirement may update the following aspects:
· Definition of the reference location to reflect the time varying reference location
· how to update the reference location over time based on reference location, epoch time, satellite ephemeris, etc. is up to UE implementation
· The location margin for evaluating the distance threshold can be extended by X meters, e.g. X=30
· any other updates can be discussed/added later to be compliant with RAN2 spec

· Proposal 2: RAN4 to decide the following two additional information:
· Whether the coverage information of serving cell is (absolutely) necessary. If agreed, RAN4 to send an LS ask RAN2 to introduce the coverage information of serving cell for location-based measurement initiation.
· Additional reference location for the serving cell to compensate error for the derived trajectory of the reference location should be provided for earth moving LEO deployment, and RAN4 needs to ask RAN2 to introduce the additional reference location

· Proposal 3: In case the serving cell is earth moving cell, shorter Thigher_priority_search for frequency layer with higher priority should be considered.

Issue 3-5: Autonomous SMTC adjustment in RRC Idle/Inactive mode (a newly added scope)
Moderator’s WF
· Proposal 1: In RRC inactive/idle mode, when more than one satellite, moving different directions relative to UE, is associated with one SMTC, and the SSBs from the satellites cannot be accommodated by the SMTC window, as to how to autonomously adjust the SMTC in the time domain and which cell(s)/satellite to measure, RAN4 agrees to one of the following options:
· Option A: up to UE implementation, i.e. no specific UE requirement is defined
· Option B: define an explicit UE requirement/behaviour. FFS on impact on RAN2 spec

Topic #4: Connected mode mobility enhancements
Companies’ contributions summary
	R4-2311325
	Apple
	RACH-less handover
Proposal 6: the R18 NTN RACH-less HO delay requirement can be specified based on the following components:
· T_search: The time required to search the target NR SAN cell when the target cell is not already known. If the target cell is known, then T_search = 0 ms.
· Same values from R17 NTN HO requirements can be reused.
· T_IU: The interruption uncertainty in acquiring the first PUSCH transmission occasion when UE is configured with RACH-less handover in the new cell.
· T_processing: Time for UE processing.
· Same values from R17 NTN HO requirements can be reused (20ms).
· T_delta: Time for fine time tracking and acquiring full timing information of the target cell, as agreed in last RAN4 meeting.
· Same values from R17 NTN HO requirements can be reused (Trs).
· T_margin: Time for SSB post-processing.
· Same values from R17 NTN HO requirements can be reused (2ms).

Satellite switching without PCI change
Proposal 7: RAN4 can wait for more conclusions from RAN2 to start requirement design for satellite switching without PCI change.

Group-based HO for signalling overhead reduction
Proposal 8: RAN4 to not define requirement for group-based HO in R18.

	R4-2311432
	Samsung
	RACH-less handover
Proposal 6: RACH-less HO delay is: RRC procedure delay + Interruption time. The interruption time is: Tinterrupt = Tsearch + TIU + Tprocessing  + T∆ + Tmargin ms
· 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 PUSCH transmission occasion when UE is configured with RACH-less handover in the new cell. The value depends on the UL grant.

	R4-2311622
	CATT
	RACH-less handover
Proposal 5: The delay requirement for RACH-less HO is defined as Dhandover =TRRC + Tsearch + TIU + Tprocessing  + T∆ + Tmargin, where  TIU is the uncertainty for acquiring the first UL reporting resource and the other components are same as the legacy NTN handover.

Group-based HO for signalling overhead reduction
Proposal 6: Group handover is not supported in Rel-18 based on RAN2 conclusion.	

	R4-2311679
	MediaTek inc.
	RACH-less handover
Observation 2: For inter-satellite RACH-less handover, sufficient accuracy Ephemeris and Common TA of target cell should be provided to the UE, to ensure the UL transmission is received within CP/2 design target. Besides, those assistance information from network should be sufficiently accurate.
Proposal 5: For RACH-less (C)HO, requirements apply provided the sufficiently accurate Ephemeris and Common TA of target cell are provided to the UE.
Satellite switching without PCI change
Proposal 6: The cell detection time is considered for satellite switching without PCI change. Requirements for TCI switch can be a starting point.

	R4-2311800
	CMCC
	RACH-less handover
Proposal 5: For RACH-less HO, the definition of TIU should be referred to LTE RACH-less HO, which should cover both cases of pre-allocated UL grant and dynamic UL grant. Further revision is not precluded based on further agreements from RAN2.

Satellite switching without PCI change
Proposal 6: The satellite switching delay requirement for satellite switching without PCI change feature should be considered, which should at least cover TSI-NR and TPRACH.
· TSI-NR: It is the time required for receiving all the relevant system information according to the reception procedure and the RRC procedure delay of system information blocks defined in TS 38.331 [2] for the target cell of target satellite.
· TPRACH: It is the delay uncertainty in acquiring the first available PRACH occasion in the target cell of target satellite. 

	R4-2311861
	Xiaomi
	RACH-less handover
Proposal 7: The interruption time of RACH-less handover is expressed in following formula: Tinterrupt = Tsearch + TIU + Tprocessing + T∆ + Tmargin ms , where:
-	Tsearch is the time required to search the target NR SAN cell.
· Both known and unknown cases are considered
· Both intra-satellite and inter-satellite cases are considered
· Both intra-frequency target cell and inter-frequency target cell cases are considered
-	T∆ is time for fine time tracking and acquiring full timing information of the target cell. 
-	Tprocessing is time for UE processing. 
-	Tmargin is time for SSB post-processing. 
-	TIU is the interruption uncertainty in acquiring the first PUSCH transmission occasion when UE is configured with RACH-less handover in the new cell.

Satellite switching without PCI change
Proposal 8: For satellite switching without PCI change, the interruption time is expressed in following formula: Tinterrupt = Tsearch + TIU + T∆ + Tmargin, where,
-	Tsearch is the time required to DL synchronization after satellite switching.
-	T∆ is time for fine time tracking and acquiring full timing information after satellite switching. 
-	Tmargin is time for SSB post-processing. 
-	TIU is the interruption uncertainty in acquiring the first PUSCH transmission occasion after satellite switching.

	R4-2312125
	Vivo
	RACH-less handover
Proposal 6: RAN4 to use NR SAN handover requirements as the baseline to define RACH-less NTN HO requirements and the definition and exact value of Tsearch, Tprocessing, T∆, and Tmargin could be reused. Specifically, the definition TIU needs to be updated correspondingly in RACH-less HO as:
· TIU is the interruption uncertainty in acquiring the first available PUSCH transmission occasion [or SR on PUCCH] in the new cell.

Satellite switching without PCI change
Proposal 7: RAN4 to define delay requirement on hard satellite switch unchanged PCI scenario, and details shall wait for more RAN2 input

	R4-2312368
	Ericsson
	RACH-less handover
Proposal 4: The interruption time of RACH-less handover is listed with the following formula: Tinterrupt = Tsearch + TIU + Tprocessing  + T∆ + Tmargin ms
· T∆ defined in interruption time requirement in clause 6.1.1.2.2 in TS 38.133 V18.2.0 can be utilized directly for time tracking. 

Satellite switching without PCI change
Proposal 5: In hard switch, UE isn’t required to measure serving cell after source satellite (operating the serving cell) stops service and before target satellite (operating the serving cell) starts service, i.e. during a time period defined by the assistance information by network. 
Proposal 6: In hard switch, RAN4 shall check if the UE managed by hard switch operation (received indication of hard switch) shall deprioritize or not perform measurements on other neighbor satellites/cells during hard switch operation. 

	R4-2312846
	Huawei, HiSilicon
	RACH-less handover
Proposal 8: For RACH-less HO, Tsearch, Tprocessing, T∆ and Tmargin are re-used from the R17 NTN HO requirements. TIU is defined as the uncertainty in acquiring the first PUSCH transmission occasion.

Satellite switching without PCI change
Proposal 9: RAN4 to define requirements for satellite switching without PCI change at least for hard switch scenario. HO requirements are re-used as baseline with following adaptations.
· FFS the starting point of the procedure
· FFS if Tsearch is always non-zero
· FFS if Tprocessing can be shortened or removed

Group-based HO for signalling overhead reduction
Proposal 10: RAN4 to wait for further progress from RAN2 on group-based HO before discussing the requirements.

Location based CHO enhancements for earth moving NTN cell
Proposal 11: RAN4 to wait for further progress from RAN2 on location based CHO for moving cell before discussing the requirements.

	R4-2313426
	Nokia, Nokia Shanghai Bell
	Satellite switching without PCI change
RAN4 to consider the timing advance requirements during the transition window between different satellites. 

	R4-2313769
	Qualcomm Incorporated
	RACH-less handover
Proposal 3: For RACH-less handover, RAN4 to wait for further RAN2 progress to see if the existing handover requirement can be mostly reused except for minor wording updates.

Satellite switching without PCI change
Proposal 4: For the scenario of satellite switch with unchanged PCI, RAN4 to wait for further RAN2 progress.

Group-based HO for signalling overhead reduction
Proposal 5: RAN4 to not discuss group-based HO requirement.


The moderator can suggest a limite	d number of papers which could be presented.
Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Issue 4-1: RACH-less (C)HO
Moderator’s WF
· Proposal 1: 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, e.g. a configured grant based PUSCH, dynamic grant based PUSCH, or SR on PUCCH, if supported by RAN2 decision.
· The 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.
· The 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

Issue 4-2: Satellite switching without PCI change
Moderator’s WF
· Proposal 1: RAN4 to define UE requirements on interruption upon ‘satellite switching without PCI change’ only for hard switch scenario. And the requirement is defined based on the existing handover requirement, i.e. Tprocessing + Tsearch + T∆ + Tmargin + TIU, plus TSI-NTN (time for acquisition of essential information of the new satellite if needed). For the following details, RAN4 to wait for further progress from RAN2.
· Starting point of the interruption requirement
· Values of the parameters such as Tprocessing, Tsearch, T∆, TIU, TSI-NTN if relevant and required.
· During the interruption period, whether the UE is required to monitor [serving cells/satellites and/or] neighbour cells/satellites
· Note that the above requirement can be extended to RRC idle/inactive mode. The details will be discussed when the group gets more clarity on the whole framework in detail from RAN2.

Issue 4-3: Group-based HO for signalling overhead reduction
Moderator’s Recommendation
· RAN4 to not define requirement for group-based HO in R18. No explicit decision/agreement is needed as the feature won’t be introduced.

Issue 4-4: Location based CHO enhancements for earth moving NTN cell
Moderator’s Recommendation
· Wait for further progress from RAN2. The same/similar update can be made to the existing location-based CHO requirement based on the conclusion of ‘Issue 3-3: Location-based measurement initiation for cell reselection in earth moving cell’
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