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[bookmark: _Toc37296154][bookmark: _Toc60791716][bookmark: _Toc46490280][bookmark: _Toc29239800][bookmark: _Toc52796437][bookmark: _Toc52751975]<<<<<<<<<<<<<<<<<<<< First change begins >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc146701126]5.2a	Maintenance of UL Synchronization
The MAC entity shall for each Serving Cell:
1>	if an indication of uplink synchronization has been received from upper layers (see clause 5.2.2.6 and 5.2.2.X of TS 38.331 [5]):
2>	if indication of uplink synchronization is received after indication of uplink synchronization loss due to satellite switch with re-synchronization:	Comment by Apple - Fangli: Maybe we can simplify the bullet as below:

2> if indication of uplink synchronization is received after indication of uplink synchronization loss due to satellite switch with re-synchronization (see clause 5.2.2.X of TS 38.331 [5]): 
3> set NTA value (as defined in TS 38.211 [8]) to zero for PTAG;	Comment by RAN2#124: Company input is requested for the below:
FFS whether NTA value is updated for PTAG or all TAGs.	Comment by OPPO: We think it is sufficient to set NTA value for PTAG only, since CA is not supported in NTN so far.	Comment by Apple - Fangli: We prefer PTAG, since it is aligned the description as Nta operation during RACH-less HO.	Comment by vivo-Stephen: Same view as above comments.
3> indicate to lower layers a Differential Koffset with value zero.	Comment by vivo-Stephen: We prefer to say “3>clear, if any, configured Differential Koffset.” as agreed in R2-2313369. There is no need to use different terms to say the same operation.”	Comment by Apple - Fangli: Do we need to clarify that MAC informs PHY the cell specific Koffset of target satellite together?

E.g.

3> indicate to lower layers the cellSpecificKoffset and a differential Koffset with value zero. 
2>	allow uplink transmission on the Serving Cell.
1>	if an indication of uplink synchronization loss or uplink synchronization loss due to satellite switch with re-synchronization is received from upper layers (see clause 5.2.2.6 and 5.2.2.X of TS 38.331 [5]):
2>	flush all HARQ buffers;
2>	not perform any uplink transmission on the Serving Cell.
NOTE:	The MAC entity suspends all UL operations (e.g. stop RACH, SR, and UL HARQ operation) after receiving the indication of an uplink synchronization loss and resumes the operation when receiving an indication of uplink synchronization.
<<<<<<<<<<<<<<<<<<<< End of changes >>>>>>>>>>>>>>>>>>>>


Annex – Agreements
RAN2#124 Agreements: NR-NTN
introduce one new target satellite configuration, e.g. ntn-TargetSatConfig, (but we can keep the current terminology in the running CR) and provide the NTN-config of the target satellite in it for the specific signaling format about the target satellite information in SIB19. The presence of this information indicates that satellite switch without PCI change is supported
At least for soft switch, there needs to be an “SSB time offset” between the source and the target satellite. “SSB time offset” is specified as a new IE, with the same format as “offset” in SSB-MTC4
Target satellite SSB tracking is handled autonomously by the UE based on the provided SSB time offset 
The “SSB time offset” between the source and the target satellite should be provided in SIB19
Support implicit indication to inform UE it is hard switch or soft switch case
For soft satellite switch, as a baseline, it is sufficient to provide the “SSB time offset” of the target satellite in SIB19. (Can come back in the next meeting to check whether a different SSB index for the target satellite can optionally be provided)
T-start is explicitly signalled (same format as T-service). If T-start is not signalled, T-start is assumed to be equal to T-service, i.e. hard switch.
For R18 we clarify that signalling a T-start higher than T-service is an unforeseen case and the UE will assume T-start = T-service
During satellite switching procedure, UE should reset the L3 filter for serving cell RRM measurement and RLM, and it’s up to UE implementation (i.e. no RAN2 spec impact).
If UE receive the HO command before UE initiates the satellite switching procedure (i.e. before the time point of satellite switching), UE will initiate the HO procedure immediately.
Both CHO and satellite switching procedure can be configured simultaneously. 
When both CHO (for a different cell) and satellite switching procedure are configured, the UE initiates the procedure that triggers earlier; it's up to UE implementation if both procedures are triggered at the same time.
This feature will be called “satellite switch with re-sync”
RACH-less satellite switch procedure as shown in Figure-1 in R2-2313877 is endorsed as the baseline to be further checked in the CR review 
Check in the RRC CR review whether the UE may need to acquire SIB19 immediately when UE acquires DL sync of target satellite
A UE supporting TA reporting may trigger TAR and TAR-SR based on network configuration (as in legacy)
It is up to NW implementation to signal T-start, e.g. if it does not want to receive UL TX before T-service (if there is no T-start, UL TX cannot happen before T-service)
We don’t introduce specific changes (e.g. no new indication in SIB19) to a support RACH-based procedure but this does not exclude the possibility for the NW to trigger PDCCH order
RAN2#123bis Agreements
We don’t consider the impact on Rel-17 UEs behavior (or Rel-18 UEs not supporting unchanged PCI) when defining the Rel-18 unchanged PCI solution
Network provides the sync information of target satellite in advance to UE before satellite switching, via broadcast signalling
RAN2 confirms satellite switching with unchanged PCI is only applicable on quasi-earth fixed system
Only 1 target satellite information (i.e. NTN-config) of serving cell is provided in SIB19. FFS on exact signalling
SMTC configuration of target satellite needs further discussion:
	FFS on whether and how to provide the SMTC configuration of target satellite.
	FFS on how to handle the SMTC adjustment. 
We support soft satellite switching in Rel-18
There will be an indication (FFS if explicit or implicit) whether hard switch or soft switch is used.
At least soft satellite switching, network provides SSB information of target satellite to UE. FFS on the details: options include e.g. indicating a time offset/information or indicating a different SSB index for the target satellite (FFS for Hard satellite switch)
In soft satellite switching, UE can start synchronizing with target satellite before T-service of source satellite.
We introduce a T-start which indicates the earliest occasion when the UE can start synchronizing with target satellite (actual signalling is FFS). In soft switch scenario, T-start of target satellite is earlier than T-service of source satellite (FFS if T-start is also used for hard satellite switch)
For soft satellite switching, the exact time when the UE starts synchronizing with target satellite (between T-start and T-service) is up to UE implementation
UE is not required to connect to source satellite when the UE switches to target satellite.
RAN2#123 Agreements
An explicit indication will be introduced to enable the unchanged PCI switch
The unchanged PCI mechanism can be applied to the case where the coverage gap is zero or negligible (where there is no need to introduce t-gap or t-start). FFS whether we need to support scenarios that require the introduction of t-gap or t-start
PCI unchanged procedure can be performed without performing RACH
In the unchanged PCI case, the UE considers UL synchronization timer expired at t-Service (current cell stop time) to stop any UL operation. FFS on timeAlignmentTimer handling.
In the unchanged PCI case, for RACH-based solution, the UE may trigger RACH immediately after DL synchronizing with the new satellite
The UE specific Koffset, if configured, is not used after t-Service and the UE uses the cell specifc Koffset until the UE receives new differential Koffset MAC CE.
RAN2#121bis-e 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).
RAN2#121bis-e Agreements
RAN2#121e Agreements
Working Assumption: In quasi-earth fixed cell case, for hard satellite switch in the same SSB frequency and same gNB (no key change), satellite switching without PCI changing (not requiring L3 mobility) is supported
RAN2#120 Agreements
RAN2#119bis-e Agreements
RAN2 continues the discussion (e.g. at RAN2#120) on the solution with keeping the same PCI after switching of the satellites. Clarify at least the following: 
· RAN1 impact
· The need to perform UL beam switching and/or RA 
· Applicability to hard or soft satellite switching
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