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1.	Introduction
We provide our views on the following open items and LS from RAN2:
· Issue 5-1: NTN to NTN RACH-less (C)HO
· Issue 5-2: NTN to NTN Satellite switching without PCI change
· LS on RAN2 agreements for satellite switch with resync, R2-2314016
2. 	Discussion
Issue 5-1: NTN to NTN RACH-less (C)HO
	[bookmark: _Hlk151027226]Agreement [RAN4#109]:
FFS:
· Update TIU as below:
· TIU is the interruption uncertainty in acquiring the first UL transmission resource, which can be a configured grant based PUSCH, dynamic grant based PUSCH, SR on PUCCH, according to NW configuration and scheduling, or PRACH if no SSB mapping to pre-allocated grant has RSRP above the threshold while T304 is running.
· Define a new requirement for combination of RACH-less HO with time-based CHO. The requirement is the same as time-based CHO with the adoption of TIU defined for RACH-less HO.



In the previous meeting, the fallback operation to PRACH from CG-PUSCH was crossed out. However, according to TS38.321-v18.0 ‘CG-PUSCH based RACH-less HO and fallback,’ the first UL transmission can be PRACH in case no valid CG-PUSCH.
	· For an uplink grant configured for configured grant Type 1 for RACH-less handover, when RACH-less handover is triggered and not terminated, for each configured uplink grant valid according to TS 38.214 [7] for which the above formula is satisfied, the MAC entity shall:
· 1> if, after the initial transmission of RACH-less handover has been performed according to clause 5.4.1 and 5.XX, PDCCH addressed to the MAC entity's C-RNTI has not been received:
· 2> if the SSB corresponding to the configured UL grant has the same SSB index as the SSB selected for the initial transmission of RACH-less handover (i.e., retransmission of initial transmission of RACH-less handover):
· 3> select this SSB;
· 3> indicate the SSB index corresponding to the configured uplink grant to the lower layer;
· 3> consider this configured uplink grant as valid.
· 1> else if at least one SSB corresponding to the configured uplink grant with SS-RSRP above rach-less-RSRP-ThresholdSSB is available:
· 2> select an SSB with SS-RSRP above rach-less-RSRP-ThresholdSSB amongst the SSB(s) associated with the configured uplink grant;
· 2> indicate the selected SSB index to the lower layer;
· 2> consider this configured uplink grant as valid.
· 1> else:
· 2> consider this configured uplink grant as not valid;
· 2> initiate Random Access procedure in clause 5.1.
· NOTE X: When the UE determines if there is an SSB with SS-RSRP above rach-less-RSRP-ThresholdSSB, the UE uses the latest unfiltered L1-RSRP measurement.



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

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



For the highlighted bullet, we don’t think it really makes sense because UE assumes the satellite has just started transmitting signals from t-ServiceStart (if soft satellite switch) or t-Service (if hard satellite switch).
Proposal 2: Do not consider known condition for satellite switch re-sync (unchanged PCI) requirements.

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



For the highlighted bullet, we agree that UE will most likely prioritize the satellite switch if measurements on other cells hold up the satellite switch delay. However, we would like to not mandate measurement skipping by requirement specification. We prefer ‘may’ or ‘is allowed’ to ‘shall.’
Proposal 3: During satellite switch with re-sync (unchanged PCI), UE may skip neighbour cell measurement from t-serviceStart (if soft satellite switch) or t-Service (if hard satellite switch) until the satellite switch completion.

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



Between the two options, we support Option 1. UE will tune its oscillator to the newly switched satellite at once for both DL and UL. Although there may be a room for some micro-optimization considering a large slot offset between DL and UL, we believe NW scheduler can deal with it if there is any ambiguity issue.
Proposal 4: Do not define separate starting points of UL and DL for the satellite switch with re-sync.

LS on RAN2 agreements for satellite switch with resync, R2-2314016
RAN4 is asked the following question from RAN2.
	To RAN4
ACTION: 	RAN2 respectfully asks RAN4 to take the above agreements into account for their further corresponding work, and provide feedback on the feasibility of UE to perform the downlink synchronization with the target satellite and keep the communication with the source satellite of the same serving cell simultaneously in soft satellite switch.



First, we believe the overlap period between the soft satellite switch, i.e. from t-serviceStart to to-Serive, should be short enough to not cause a sever inter-satellite interference issue. Thus, we do not see a reason for UE to try to hold on to the connection with the out-going source satellite while switching to the in-coming target satellite. If it is difficult for NW to minimize the overlap period in practice, we may consider a concurrent operation while not compromising UE implementation complexity much. For instance, we can re-order the sequence of the requirement such that UE may hold upon the start of UE internal SW processing until the UE obtains a full time/frequency sync from the target cell purely from the RAN4 requirement point of view. Note that this approach is still not UE friendly because UE won’t be allowed to start WF processing for satellite specific parameters, e.g. N_TA, UE specific Koffset, PL update, etc., for a faster satellite switch completion even when the UE obtains all necessary time/frequency synchronization with the target satellite.

Tinterrupt = Tsearch + T∆ + Tmargin + Tprocessing + TIU
· Tprocessing = 5 ms
· TIU, T∆ and Tmargin are same as existing requirements.
When the satellite switching latency requirement can be formulated as below, we may expect the UE to be able to receive/transmit signals/channels from/to the source satellite until Tsearch + T∆ + Tmargin if t-serviceStart + Tsearch + T∆ + Tmargin is earlier than or equal to t-Service. Besides, this may only be feasible for the UE supporting the Rel-17 optional capability of parallelMeasurementWithoutRestriction-r17.
It should also be noted that SSB from the target satellite colliding with SSB from the source satellite is not a valid case for soft satellite switch as confirmed by RAN1 LS below.
	Reply LS to RAN2 on unchanged PCI, R1-2308566
Question 2: If it is feasible to support soft satellite switching without PCI change?
Reply: 
Under the following conditions: 
· UE is not required to connect to two satellites simultaneously during soft satellite switching. 
· Interference avoidance/mitigation between two satellites may potentially be done by gNB implementation at least to ensure non-colliding SSB with same PCI at UE side. 
· UE is provided with the information on new common TA, K_mac, ephemeris and cell-specific K-offset are applied during resynchronization to new satellite.
· UE may be provided with the information if needed to detect the SSB of the new satellite for soft satellite switching.
· The same UE behavior may be applied for soft satellite switching and hard satellite switching.



Proposal 5: RAN4 do not see a compelling reason to support simultaneous operations between a synchronization with a target satellite and T/Rx with a source satellite during the satellite switch period. If there is a consensus to consider such a simultaneous operation, it should be only limited until ‘Tsearch + T∆ + Tmargin’ or before the start of ‘Tprocessing’ from t-serviceStart under the following conditions:
· UE is at least capable of parallelMeasurementWithoutRestriction-r17 if no new UE capability is introduced for the simultaneous operation.
· Non-colliding SSB with same PCI at UE side should be ensured.

We’d like to bring companies’ attention to one open issue in RAN2. The discussion in RAN2 is whether to distribute the UEs’ soft satellite switch time instances over the overlapping period (t-Service – t-serviceStart) by a certain random function or to make all UEs hold upon the soft satellite switch execution time till t-Service or leave it to UE implementation. The primary discrepancy in the opinions is a trade-off between congestion control and interference avoidance between the two satellites with the same PCI. We do see the issues raised by the companies, but the latter seems to be more critical. The former has been already the case in any types of the existing handover, thus it is not any different from the existing handover, whereas the latter is a new in NTN in the sense that any existing inter-cell interference mitigation schemes, e.g. PCI based scrambling in code/frequency domain, can’t be applicable. With this observation, we agree with the idea that all UEs need switch to the in-coming satellite at t-Service so that the satellite does not transmit any signals other than SSB to the overlapping area until the out-bounding satellite stops signal transmission at t-Service. Although from the perspective of satellite switch execution timeline, there is no difference between soft satellite switch and hard satellite switch, we still the benefit of soft satellite switch which is a shorter interruption time than hard satellite switch. For instance, a ‘soft satellite switch’ + ‘parallelMeasurementWithoutRestriction-r17’ capable UE can obtain DL synchronisation from the target after t-serviceStart before t-Service while receiving/transmitting data from/to the current satellite without an interruption by holding upon any UE internal operation (e.g. Tprocessing) which potentially causes interruptions until t-Service.

Proposal 6: In case RAN2 agrees to define the soft satellite switch time at t-Service, RAN4 to update the soft satellite switch latency requirement as below:
· If t-Service – t-serviceStart >= Tsearch + T∆ + Tmargin
· Tprocessing + TIU from t-Service
· Otherwise
· Tsearch + T∆ + Tmargin + Tprocessing + TIU from t-serviceStart
3.	Conclusion
Proposals are summarized below:
Issue 5-1: NTN to NTN RACH-less (C)HO
Proposal 1: Update TIU as below:
· TIU is the interruption uncertainty in acquiring the first UL transmission resource, which can be a configured grant based PUSCH, dynamic grant based PUSCH, SR on PUCCH, according to NW configuration and scheduling, or PRACH if no valid configured grant based PUSCH is found.

Issue 5-2: NTN to NTN Satellite switching without PCI change
Proposal 2: Do not consider known condition for satellite switch re-sync (unchanged PCI) requirements.
Proposal 3: During satellite switch with re-sync (unchanged PCI), UE may skip neighbour cell measurement from t-serviceStart (if soft satellite switch) or t-Service (if hard satellite switch) until the satellite switch completion.
Proposal 4: Do not define separate starting points of UL and DL for the satellite switch with re-sync.

LS on RAN2 agreements for satellite switch with resync, R2-2314016
Proposal 5: RAN4 do not see a compelling reason to support simultaneous operations between a synchronization with a target satellite and T/Rx with a source satellite during the satellite switch period. If there is a consensus to consider such a simultaneous operation, it should be only limited until ‘Tsearch + T∆ + Tmargin’ or before the start of ‘Tprocessing’ from t-serviceStart under the following conditions:
· UE is at least capable of parallelMeasurementWithoutRestriction-r17 if no new UE capability is introduced for the simultaneous operation.
· Non-colliding SSB with same PCI at UE side should be ensured.

Proposal 6: In case RAN2 agrees to define the soft satellite switch time at t-Service, RAN4 to update the soft satellite switch latency requirement as below:
· If t-Service – t-serviceStart >= Tsearch + T∆ + Tmargin
· Tprocessing + TIU from t-Service
· Otherwise
· Tsearch + T∆ + Tmargin + Tprocessing + TIU from t-serviceStart

