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[bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
Regarding satellite switch scenario, unchanged PCI solution has been agreed for both hard and soft satellite switch. Moreover, both RACH-based and RACH-less are considered in current discussion.

In this contribution, we discuss some controversial and remaining issues of unchanged PCI: 
· How to support RACH-based unchanged PCI switch?
· [bookmark: _Hlk149411205]timeAlignmentTimer handling
· Can this solution be applicable to earth moving cell?
· RRM measurements handling during unchanged PCI switch
· Capability of support unchanged PCI switch
Discussion
RACH-based unchanged PCI switch
It was agreed that PCI unchanged procedure can be performed without RACH, at the same time it was also mentioned in agreement that “In the unchanged PCI case, for RACH-based solution, the UE may trigger RACH immediately after DL synchronizing with the new satellite“. 

We need to clarify how to support RACH-based solution in addition to RACH-less solution:
· Alt1: UE has to be aware if it is RACH-less or RACH-based switch, and then trigger different  behaviour. e.g., in case of RACH-based switch, UE shall trigger PRACH immediately after DL synchronizing to target satellite, any uplink transmission on CG and DG are not allowed before completion of RA. In case of RACH-less switch, immediately after DL synchronizing to target satellite, UE monitors PDCCH and can perform uplink transmission with CG if configured or DG if PDCCH is received. Because of different UE behaviours, a clear indication of RACH-based or RACH-less is required in system information. Also we need to further clarify whether unify or separate capabilities and so on.
· Alt2: it is a NW controlled way. UE is not aware if it is RACH-less or RACH-based switch, and without RACH-less or RACH-based switch indication from NW. after UE DL synchronize with target satellite, UE would be able to monitor PDCCH, NW could either send PDCCH order to trigger RACH procedure (RACH-based), or send DG directly (RACH-less). It may be required to clarify the UE behaviour regarding CG transmission occasion during RACH procedure.

In our view, second alternative is simpler and beneficial:
· NW can control different UE performing RA at different time for load balance. 
· There is no need of indication whether it is a RACH-less or RACH-based switch in system information. 
· From UE point of view, also no need to distinguish RACH-less or RACH-based, but simply follow the NW instruction


Proposal 1: RAN2 confirm that after PCI unchanged satellite switch:
a) NW may send PDCCH order to trigger RACH procedure immediately (RACH-based switch is implemented) or
b) NW may send PDCCH for PDSCH/PUSCH transmission (RACH-less switch is implemented)

Proposal2: No need to distinguish RACH-less or RACH-based unchanged PCI switch, i.e., no indication in system information, no different UE capabilities.

timeAlignmentTimer handling.
It is FFS how to handle TAT during unchanged PCI switch.

timeAlignmentTimer shall not be expired forcefully, otherwise UE will flush HARQ buffer, release PUCCH, SRS, CG and so on. Instead, the intention of unchanged PCI solution is to keep the configurations as much as possible; hence TAT shall restart at some point. According to MAC specification, TAT will restarts when receiving a TAC either via RAR or MAC CE. In unchanged PCI switch scenario, firstly UE DL sync to target satellite, then calculate TA pre-compensation based on UE location and NTN-config, finally it may applying NTA, with value 0 or a different value if introduced. This would be the time to assume UL time aligned with the serving cell. This is same as the time that uplink synchronization is obtained after reacquisition of new serving satellite information from SIB19 as defined in 38.331, and an indication will be sent to MAC layer: 

RRC:
	[bookmark: _Toc131064373]5.2.2.6	T430 expiry
The UE shall:
1>	if T430 for serving cell expires and if in RRC_CONNECTED:
2>	inform lower layers that UL synchronisation is lost;
2>	acquire SIB19 as defined in clause 5.2.2.3.2;
2>	upon successful acquisition of SIB19:
3>	inform lower layers when UL synchronisation is obtained;
NOTE:	The exact time when UL synchronisation is obtained (after SIB19 is acquired) is left to UE implementation, which can be from the subframe indicated by epochTime and optionally before the subframe indicated by epochTime.



 
MAC:
	[bookmark: _Toc139032249]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 of TS 38.331 [5]):
2>	allow uplink transmission on the Serving Cell.
1>	if an indication of uplink synchronization loss is received from upper layers (see clause 5.2.2.6 of TS 38.331 [5]):
2>	flush all HARQ buffers;
2>	not perform any uplink transmission on the Serving Cell.




Proposal 3: UE MAC restarts timeAlignmentTimer upon uplink synchronization is re-obtained based on new satellite information and UE location, similar as specified in RRC for SIB19 reacquisition.

Interaction between RRC and MAC layer can be discussed in specification implementation stage.

Another question is the TAT handling during satellite switch, should we stop TAT or keep the TAT running? Since there will be risk that TAT expires if we keep it running, we slightly prefer to stop TAT once unchanged PCI switch starts. 

Proposal 4: UE MAC stops TAT upon unchanged PCI switch is triggered
Applicability to earth moving cell
Last meeting it was agreed that “RAN2 confirms satellite switching with unchanged PCI is only applicable on quasi-earth fixed system”. however, unchanged PCI is for satellite switch scenario, regardless if satellite is equipped with steerable or not steerable antenna, satellite switch will happen at some point of time due to satellite moving.

In the past discussion, firstly we agreed that T-service is applicable to earth fixed cell only, but later, we agreed that T-service is applicable to earth moving cell too, with the same reason, satellite switch can happen to earth moving cell .  

Proposal 5:  RAN2 confirms satellite switching with unchanged PCI is applicable to both quasi-earth fixed system and earth moving system

RRM Measurement handling during unchanged PCI switch
It has been noted that for RLM and L3 measurement, there are a mix of measurement samples before and after unchanged PCI switch for filtering/averaging/counting, because unchanged PCI would means no L3 actions and everything will continue as it.  However the measurement samples linked to inbound and outbound satellites would be very different and in principle the measurement results from old satellite should be omitted upon satellite switch. 

On the other hand, it should be expected that measurements after satellite switch should be getting better than measurements before satellite switch, the filtered L3 measurement result would be slowly getting better and the impact of the old measurements will be slowly filtered out. And no unnecessary measurement report will be triggered. We did not see serious consequence if we simply keep the specification as it without change.

Proposal 6: no need to have specification change for RLM and L3 measurement  

[bookmark: _Hlk149408186]Capability of support unchanged PCI switch
If proposal 1/2 above are agreeable, there is no need to distinguish if RACH is performed or not regarding capability. 

For soft satellite switch and hard satellites switch, both configuration and corresponding UE behaviour share some commonality but not same, hence it would be better to handle them separately

Same for hard and soft switch, the configuration are cell specific through system information, no dedicated configuration is involved, in this case capability of support unchanged PCI switch should be an optional capability without signalling conventionally. 

On the other hand, a UE supporting this feature could react unchanged PCI switch gracefully and can perform reception and transmission immediately after T-service; a UE not supporting this feature may need time to detect the switch or declare RLF, so a capability may be useful to gNB. We have no strong opinion:

Proposal 7: RAN2 discuss following alternatives on capability of support soft/ hard satellite switch without PCI changed:
a) Optional without signalling
b) Optional with signalling
Summary
[bookmark: OLE_LINK3]We discuss some main remaining issues of unchanged PCI solution and provide following proposals: 



Proposal 1: RAN2 confirm that after PCI unchanged satellite switch:
a) NW may send PDCCH order to trigger RACH procedure immediately (RACH-based switch is implemented) or
b) NW may send PDCCH for PDSCH/PUSCH transmission (RACH-less switch is implemented)

Proposal2: No need to distinguish RACH-less or RACH-based unchanged PCI switch, i.e., no indication in system information, no different UE capabilities.

Proposal 3: UE MAC restarts timeAlignmentTimer upon uplink synchronization is re-obtained based on new satellite information and UE location, similar as specified in RRC for SIB19 reacquisition.

Proposal 4: UE MAC stops TAT upon unchanged PCI switch is triggered

Proposal 5:  RAN2 confirms satellite switching with unchanged PCI is applicable to both quasi-earth fixed system and earth moving system

Proposal 6: no need to have specification change for RLM and L3 measurement  

Proposal 7: RAN2 discuss following alternatives on capability of support soft/ hard satellite switch without PCI changed:
a) Optional without signalling
b) Optional with signalling

