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1. Introduction
In RAN4#107 meeting, the RRM impacts of eNTN have been discussed and WF was agreed in [1], and there are still some open issues to be addressed. In last RAN#100 meeting, the WID has been revised in [2] to include the autonomous SMTC shifting as one enhancement under NTN-TN and NTN-NTN mobility and service continuity enhancements:
	4.1.4	NTN-TN and NTN-NTN mobility and service continuity enhancements

This work considers existing methods from NR TN as well as outcome of Rel-17 NR NTN WI outcome as baseline for NTN-TN mobility.

· Specify NTN-TN and NTN-NTN measurement/mobility and service continuity enhancements [RAN2,RAN3,RAN4]
· For NTN-NTN mobility, specify cell reselection enhancements for earth moving cell, the timing based and location-based cell reselection for quasi-earth fixed cell in Rel-17 can be considered as the starting point. [RAN2, RAN3, RAN4]
· Specify NTN-NTN handover enhancement for RRC_CONNECTED UEs in the quasi-earth-fixed cell and earth-moving cell to reduce the signalling overhead. [RAN2, RAN3]
· Specify cell reselection enhancements for RRC_IDLE/INACTIVE UEs to reduce UE power consumption (NTN-TN mobility is prioritized). [RAN2, RAN3, RAN4]
· Study and, if needed, specify enhancement to Xn[/NG] signalling to support feeder link switch-over, CHO, e.g. exchange of necessary information between gNBs. [RAN3]
· Identify and if needed, define RRM enhancement in idle/inactive mode for autonomous SMTC shifting to address the effect of opposite satellite motion across adjacent orbital planes (RAN4)


In this contribution we continue the discussion about the enhancement on mobility and service continuity for the eNTN UE including the autonomous SMTC shifting.
2. NTN-TN and NTN-NTN cell reselection enhancements
The remaining issues for cell reselection in earth moving cell from last meeting are:
	Issue 4-1-A: Time-based cell reselection in earth moving cell NTN deployments
· No agreement.
Issue 4-1-B: For location-based cell reselection in earth moving cell NTN deployments
Agreement:
· RAN4 to define UE requirements on location-based cell reselection in earth moving cell NTN deployments if the existing requirements are not applicable for earth moving system. The new requirement can be based on the existing requirement, and the updates may include “the margin for distance threshold” and “the definition of the reference Location.”
· Do not further restrict DRX cycle beyond Rel-17 NR NTN.
· FFS: Whether the coverage information of serving cell is (absolutely) necessary
Issue 4-1-C: whether and how to manipulate Kcarrier in Ttrigger
· No agreement.


And in last RAN2 #122 and #121-bis-e meeting, some conclusions have been made below,
	RAN2 #122
Agreements:
1.	An RRC_IDLE/RRC_INACTIVE UE is not required to perform neighbour cell measurements for cell reselection for a TN frequency in the area, if configured, where there is no coverage of that frequency, regardless of the frequency priority
2.	Reuse the same format of Rel-17 referenceLocation and distanceThresh for signaling the TN coverage area centre and radius
3.	TN coverage info is NOT included in SIB19. FFS if we use an existing SIB or a new one
4.	We don’t introduce RRC dedicated signalling to provide more accurate TN coverage information

1.	Re-use epochTime-r17 in ntn-Config IE to provide the time reference for an Earth moving cell reference location.
2.	Re-use t-Service-r17 format for the IE used to trigger UE neighbour cell measurements prior to cell replacement due to feeder link switch. FFS whether we reuse exactly the same IE name as in R17 (updating the field description) or a new one
Agreements:
1.	Location-based cell reselection criteria are not pursued in R18.

RAN2#121-bis-e
Agreements:
1.	RAN2 understands that for earth-moving cell reselection, the UE can derive the trajectory of serving cell with rough accuracy based on serving satellite ephemeris and epochTime, with the assumption that the serving cell reference location broadcast by the network is the one at Epoch time (FFS whether a new epochTime IE is needed). RAN2 understanding is that both PVT and orbital parameters can be used for this. FFS if additional information is needed to allow more accurate measurements.
2.	For earth-moving cell, new IE is introduced to indicate the reference location of serving cell.
3.	For cell (re)selection in earth-moving system, a distance threshold is introduced for location-based measurement initiation, which reuses distanceThresh in SIB19.
4.	For cell (re)selection in earth-moving system, time-based measurement initiation is used to address feeder-link switch case.
5.	Time-based cell reselection criteria is not pursued in R18.


According to the RAN2 agreements, for time-based cell reselection in earth moving cell NTN deployments, time-based measurement initiation is used to address feeder-link switch case and no new time-based cell reselection criteria will be introduced for R18, thus, in our view, at least, we can agree with RAN understanding that:
· 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 cell reselection requirement with 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.
For location-based cell reselection in earth moving cell NTN deployments, RAN2 agreed that the UE can derive the trajectory of serving cell with rough accuracy based on serving satellite ephemeris and epochTime, with the assumption that the serving cell reference location broadcast by the network is the one at Epoch time; and new IE is introduced to indicate the reference location of serving cell. RAN2 also agreed that location-based cell reselection criteria are not pursued in R18, and therefore RAN4 doesn’t need to specify the requirement for location-based cell reselection based on new criteria for R18 eNTN, i.e., the coverage information of serving cell is not absolutely necessary, at least based on our interpretation of RAN2 agreements.
Proposal 2: For location-based cell reselection in earth moving cell NTN deployments, coverage information of serving cell is not absolutely necessary.
For the NTN-TN and NTN-NTN cell reselection enhancements (to reduce UE power consumption), we have some remaining issues from last RAN4 meeting:
	Issue 4-2: NTN-TN Cell reselection enhancements (to reduce UE power consumption)
Agreement:
· FFS: 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).
Agreement:
· RAN4 to define RRM requirements on NTN-to-TN cell reselection requirement without measurement enhancement for the following cases:
· both GSO and non-GSO
· both earth fixed cell and earth moving cell
· FFS on 
· whether/how to define the detailed UE behaviour when the UE is out of TN coverage.
Agreement:
· RAN4 to not define accuracy of TN coverage information provided by NTN cell.
Issue 4-3: NTN-NTN Cell reselection enhancements (to reduce UE power consumption)
· No agreement


In RAN2 agreements and WID, we fail to see that TN-NTN cell reselection is precluded from R18. TN-NTN and NTN-TN mobility to us is symmetric mobility need in the network, and we think both NTN-TN and TN-NTN cell reselection cases can be considered in RAN4 requirement design, and both GSO and non-GSO cases can be discussed together with earth fixed cell vs. earth moving cell. In R17 NTN, RAN4 agreed in WF R4-2207114 that,
	· Define “availability of valid target satellite information as side condition” 
· Parameters listed in R2-2201884 are defined as the required target satellite information for measurement and mobility.
· For measurement
· Ephemeris
· Epoch time
· SMTCs
· DL polarization information
· Serving cell stop time and reference location for IDLE mode measurement trigger in NGSO fixed cell, if applicable
· Under RAN1 discussion: 
· Feeder link delay (i.e., common TA and K_MAC) of the neighbor cell should also be provided to UE for neighbor cell SMTC adjustment
· separate validity timers
· For mobility
· Target cell Ephemeris information
· Epoch time of the ephemeris
· Common TA
· Validity timer information for target cell mobility
· DL and UL Polarization information
· K_offset
· Kmac (to determine UE-gNB RTT and perform RACH to target)
· If the side condition is not met,
· Requirements are not applied, i.e. extra delay won’t be explicitly defined
· Note: UE is allowed not to perform RRM measurement [and reporting] if the side condition is not met before acquiring new ephemeris information


Like legacy R17 UE behavior, UE needs to understand the ephemeris information, frequency layer and PCI to perform detection/measurement/evaluation on a neighbor NTN cell. We may use the same R17 agreement for R18 eNTN.
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).

In RAN2 agreements, it said that an RRC_IDLE/RRC_INACTIVE UE is not required to perform neighbour cell measurements for cell reselection for a TN frequency in the area, if configured, where there is no coverage of that frequency, regardless of the frequency priority. In this case, UE may still perform NTN measurement but it already lost the TN coverage, and it’s like an initial access to NTN cell after UE moves out of the TN coverage if no target NTN measurement is configured, otherwise it would be like a NTN-to-NTN cell reselection procedure. Thus, there is no need to define such UE behavior for TN measurement for NTN-to-TN cell reselection if UE is outside TN coverage. 
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.

For the NTN-TN cell reselection requirement with measurement enhancement, we had previous agreements in R17 that,
	R4-2214472
Issue 2-1-3: Cell Selection/Reselection delay requirements
Agreement:
· Legacy TN requirements shall be default requirements for LEO and GEO.
· Enhancement signalling enables enhanced requirement on LEO, with capability support.
Relaxation signalling enables cell-reselection requirements on GEO, with capability support. The capability is introduced for NTN UEs.
As highlighted, network indication is needed to indicate UE
· Whether to enable enhanced cell reselection requirements for LEO
· Whether to enable relaxed cell reselection requirements for GEO

R4-2220741
· For intra-frequency measurement, RAN4 to confirm that the NR NTN relaxed intra-frequency measurements only apply to GSO neighbour cells and can be configured only by GSO serving cell.
· For inter-frequency measurement, RAN4 to confirm that the NR NTN relaxed inter-frequency measurements only apply to GSO neighbour cells and can be configured by GSO and NGSO serving cell.
· (Note) The applicability of the signalling for relaxed RRM measurement for IoT NTN shall be separately discussed and decided under WI of LTE_NBeMTC_NTN.


In NTN-to-TN reselection, since target TN cell is stationary, we can consider measurement relaxation for such TN neighbor cell measurement, like for GSO neighbor cell in R17, regardless of the satellite type of serving cell.
In TN-to-NTN reselection, like R17 NTN measurement enhancement, measurement relaxation can be considered for GEO neighbor cell measurement, while fast measurement enhancement can be considered for LEO neighbor cell measurement (like enhancedMeasurementLEO-r17).
In NTN-to-NTN reselection, we prefer to reuse the same approach in R17, measurement relaxation can be considered for GEO neighbor cell measurement, while fast measurement enhancement can be considered for LEO neighbor cell measurement regardless of earth moving and quasi-earth fixed cell (like enhancedMeasurementLEO-r17).
However, all above measurement enhancement shall be investigated after we concluded on the baseline cell reselection requirements for this eNTN WI.
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)
3. Discussion on NTN-NTN HO enhancement
The agreement and open issue for handover enhancement are:
	Agreements:
	Come back to the proposal to broadcast the target cell’s servingCellConfigCommon (as common (C)HO signalling) after feedback from RAN3
	Send al LS to RAN3 asking whether, in case target cell’s servingCellConfigCommon is broadcast in the source cell (as common (C)HO signalling), the target cell’s servingCellConfigCommon can be transferred to the source cell in the inter-gNB HO case in R18
	Group handover related to P1~P4 from R2-2304736 is not supported in Rel-18.

Agreements:
1.	In NTN RACH-less handover, NW either indicates NTA in the target cell is identical to the source cell, or the NTA explicitly provided by the NW is 0. RAN2 will not discuss the case where NTA does not equal to 0

Agreements:
1.	From RAN2 perspective synchronization among source and target cells is not an issue in NTN RACH-less HO
2.	Release pre-allocated UL grant after RACH-less HO completion
3.	LTE approach (of confirming the HO completion) is reused for both pre-allocated grant and dynamic grant. FFS any enhancement to the confirmation of RACH-less HO completion, e.g. the NW does not send the UE Contention Resolution Identity MAC CE, and sends PDCCH/PDSCH addressed to C-RNTI
4.	Remove “FFS how to perform RACH-less UL synchronization to NTN target cell”, RAN2 assumes the UL sync handling in the target cell is the same in RACH-based HO and RACH-less HO, except how to acquire NTA (FFS on the spec impact , if any)

Agreements:
	t-Service in SIB19 can also be interpreted by Rel-18 UE in Connected mode to know that a satellite change or feeder link change happens
	In hard switch unchanged PCI scenario (i.e. no handover), the UE needs to know the time the UE attempts to re-synchronize. (FFS whether a new “t-Start” / a t-gap is needed or whether t-Service can be reused (i.e. no other IE) if the gap is very short/zero).



RACH-less HO
The agreement and open issue for RACH-less HO was:
	Issue 5-1: RACH-less (C)HO
Agreement:
· RAN4 to define RACH-less HO requirements for intra-/inter-satellite handover with and without gateway/gNB switch.
· Known and Unknown target cell condition:
· Reuse the R17 known/unknown condition applied in NTN HO requirements.
· If any other new aspects to be additionally added are identified based on RAN1/2 progress, those aspects will be further discussed in RAN4.
· Whether to define the requirements for both known and unknown target cells
· Consider both known and unknown target cells.
· Whether to include fine time tracking latency in the HO latency requirement,
· Fine time tracking latency will be included even when target cell is known.
· Additional latency can be added, if identified and needed, based on the detailed design of the feature to be made by RAN1 and RAN2
· The detailed formula and exact values in the requirements, e.g. T_IU, T_SI-NR, T_RACH, T_delta, T_processing, T_margin, T_search, etc. if relevant, will be defined in the next meeting accordingly.


In LTE, we have RACH-less HO requirement as following:
	[image: ]


The NR legacy HO requirement is defined as:
	When intra-frequency or inter-frequency handover to NR SAN cell is commanded, the interruption time shall be less than Tinterrupt
	Tinterrupt = Tsearch + TIU + Tprocessing  + T∆ + Tmargin ms
Otherwise, no interruption time requirement is applied.
Where:
-	Tsearch is the time required to search the target NR SAN cell when the target cell is not already known when the handover command is received by the UE. If the target cell is known, then Tsearch = 0 ms. If the target cell is an unknown intra-frequency cell and the target cell Es/Iot ≥ -2 dB, then Tsearch = Trs ms. If the target cell is an unknown inter-frequency cell and the target cell Es/Iot ≥ -2 dB, then Tsearch = 3* Trs ms. Regardless of whether DRX is in use by the UE, Tsearch shall still be based on non-DRX target cell search times.
-	T∆ is time for fine time tracking and acquiring full timing information of the target cell. T∆ = Trs.
-	Tprocessing is time for UE processing. Tprocessing can be up to 20ms.
-	Tmargin is time for SSB post-processing. Tmargin can be up to 2ms.
-	TIU is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. TIU can be up to the summation of SSB to PRACH occasion association period and [10] ms. SSB to PRACH occasion associated period is defined in the table 8.1-1 of TS 38.213 [3].
-	Trs is the SMTC periodicity of the target NR SAN cell if the UE has been provided with an SMTC configuration for the target cell in the handover command, otherwise Trs is the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing. If the UE is not provided SMTC configuration or measurement object on this frequency, the requirement in this clause is applied with Trs=5ms assuming the SSB transmission periodicity is 5ms. There is no requirement if the SSB transmission periodicity is not 5ms. If the UE has been provided with higher layer in TS 38.331 [2] signaling of smtc2 prior to the handover command, Trs follows smtc1 or smtc2 according to the physical cell ID of the target cell.


In last meeting RAN4 agreed that,
· Consider both known and unknown target cells.
· Fine time tracking latency will be included even when target cell is known.
After comparing the requirement between LTE RACH-less HO and NR R17 NTN HO, the analysis of HO delay components are summarized as following:
Table 1. Summary of delay components for NR NTN RACH-less HO
	HO delay component
	LTE RACH-less HO
	NR R17 NTN HO
	NR R18 NTN RACH-less HO
	Comments

	T_search
	Needed
	Needed
	Needed
	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
	Needed
	Needed
	Needed
	The interruption uncertainty in acquiring the first PUSCH transmission occasion when UE is configured with RACH-less handover in the new cell.

	T_processing
	Needed (20ms)
	Needed
	Needed
	Time for UE processing.
Same values from R17 NTN HO requirements can be reused.

	T_SI-NR
	Not needed 
	Not needed 
	Not needed 
	The ephemeris information shall be available for HO and UE is not required to read SI during HO.

	T_RACH
	Not needed
	Needed
	Not needed
	RACH-less HO doesn’t need to consider RO uncertainty.

	T_delta
	Not needed
	Needed
	Needed
	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.

	T_margin
	Not needed
	Needed
	Needed
	Time for SSB post-processing.
Same values from R17 NTN HO requirements can be reused.



Proposal 6: the R18 NTN RACH-less HO delay requirement can be specified based on the following components:
	NR R18 NTN RACH-less HO delay components
	Definition and proposed values

	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).



HO for satellite switching without PCI change
RAN2 agreed that, in hard switch unchanged PCI scenario (i.e. no handover), the UE needs to know the time the UE attempts to re-synchronize. (FFS whether a new “t-Start” / a t-gap is needed or whether t-Service can be reused (i.e. no other IE) if the gap is very short/zero). It’s still unclear if RACH is needed or not during such satellite switching, and the t-gap is also open. We think RAN4 could wait until RAN2 has more concrete conclusions.

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
RAN2 agreed that group handover related to P1~P4 from R2-2304736 is not supported in Rel-18. The proposal 1 in R2-2304736 is: Support group-based Handover. FFS whether to support it as group Handover command or UE specific preconfigured Handover command plus group HO indication. Thus, we think RAN2 agreed to remove the group-based HO from R18 scope, and RAN4 doesn’t need to define the requirement for group-based HO.
Proposal 8: RAN4 to not define requirement for group-based HO in R18.
4. Autonomous SMTC shifting
In last meeting, we identified one issue related with such time shifted SMTC for R17 NTN, that is, it’s unclear to decide which direction on time domain shall SMTC window shift if one SMTC window is associated with multiple satellites. As illustrated in the following figures,
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Figure 1. Illustration for unclear SMTC shifting directions
In the figure 1, if two satellites are on same carrier and one single SMTC configuration is configured on that carrier, but the Sat1 and Sat2 are moving on opposite directions, it’s unclear which direction shall SMTC window shifting follows. In TS38.331, the SMTC configuration (smtc4list-r17) is independent from the cell list in the SI (e.g., SIB2, SIB3 and SIB4), then it’s ambiguous to UE which satellite shall be associated with which SMTC, and therefore, the SMTC shifting will be problematic as described in figure 1. In our view, it would be desirable if the association between satellite and SMTC configuration can be provided to UE to facilitate the dynamic SMTC shifting based on satellite moving.
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.
However, we understand the signaling part of this enhancement will need RAN2 involvement, and therefore we are open to leave it to UE implementation or send LS to RAN2 to ask for their clarification.
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.
5. Conclusion
In this contribution we discuss the impact on RRM for the eNTN UE.
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.
Proposal 2: For location-based cell reselection in earth moving cell NTN deployments, coverage information of serving cell is not absolutely necessary.
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)
Proposal 6: the R18 NTN RACH-less HO delay requirement can be specified based on the following components:
	NR R18 NTN RACH-less HO delay components
	Definition and proposed values

	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).



Proposal 7: RAN4 can wait for more conclusions from RAN2 to start requirement design for satellite switching without PCI change.
Proposal 8: RAN4 to not define requirement for group-based HO in R18.
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.
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5.1.21.2.2 Interruption time for RACH-less handover

When intra-frequency or inter-frequency RACH-less handover is commanded, the interruption time shall be less than
Tinterrupt

Ti_l’lterrupt = Tsearch + Tru + 20 ms

Where:

search 18 the time required to search the target cell when the target cell is not already known when the handover

command is received by the UE. If the target cell is known, then Tsearch = O ms. If the target cell is unknown and
signal quality is sufficient for successful cell detection on the first attempt, then Tearch = 80 ms. Regardless of
is in use by the UE, T.earch shall still be based on non-DRX target cell search times

Ty is the interruption uncertainty in acquiring the first PUSCH transmission occasion when UE is configured with
RACH-less handover in the new cell.

- T can be up to 10 ms if UL grant is configured in RRC command.
NOTE: The actual value of Tyy shall depend upon the UL grant configuration in RRC command.

- Twcan be up to Tur_grant if UL grant is not configured in RRC command.

NOTE: equired to acquire and process uplink gr

In the interruption requirement a cell is known if it has been meeting the relevant cell identification requirement durimn
the last 5 seconds otherwise it is unknown. Relevant cell identification requirements are described in Clause 8.1.2.2.1
for intra-frequency handover and Clause 8.1.2.3.1 for inter-frequency handover.





image3.png
Sat1atT1

SMTC periodicity

at T1, both sat1 and sat2 are

SMTC1 offset detected/measured in same
SMTC window
Sat1at T2
';,( Sat2at T2
%
‘;‘ovin # o f’{’
9 Moving ™ % SMTC periodicity

SMTC1

— & at T2, both sat1 and sat2
cannot be detected/measured
SMTCT offset in a single SMTC window

Which direction shall SMTC1 window to shift???




