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Introduction
There were some discussions on regenerative payload in last RAN2 meeting, and agreements were reached as following [1]:
Agreement:
1. Wait for RAN3 inputs to update section 16.14.4 and 16.14.6 related to switchover and NG interface
And regarding the stage 2 impacts, we discussed to check if we can consider the text proposal for TS 38.300 in R2-2403606 as a possible baseline for RAN2 discussion to support the gNB on-board regenerative payload architecture. Then another issue is whether satellite switch with resync feature could be supported in regenerative payload architecture.
In this contribution, we would like to provide some further considerations on regenerative payload based on above for NTN system.
[bookmark: _Hlk41985036]Discussion
 Stage 2 impacts
Compared to transparent payload discussed in NTN R17 and R18, to support regenerative payload, some stage 2 aspects are needed to update, including architecture/scenarios description in 16.14.1 of TS 38.300, 
[bookmark: _GoBack]clarification in 16.14.2.1 that common TA and kmac are both equal to 0 due to gNB on board and the 16.4.2.2 Timing Advance and Frequency Pre-compensation description needs to cover regenerative payload. These corresponding modifications are already provided in R2-2403606, therefore state 2 TP in R2-2403606 could be a possible baseline for RAN2 discussion to support the gNB on-board regenerative payload architecture.
Proposal 1: State 2 TP in R2-2403606 could be a possible baseline for RAN2 discussion to support the gNB on-board regenerative payload architecture.
 PCI unchanged
Whether to support PCI unchanged in regenerative payload is raised in last meeting while without agreement and postpone discussion to this meeting. In R18 with transparent architecture, we supported both hard satellite switch and soft satellite switch features for quasi-earth fixed cell scenario with source satellite and target satellite connecting to a same gNB to avoid signaling overhead of traditional handover. With PCI unchanged, UEs only need to perform UL/DL synchronization to target satellite instead of L3 handover procedure. The specific procedure is as following [3]:
	[bookmark: _Toc162894409]5.7.19	Satellite switch with resynchronization
A UE capable of hard satellite switch with resyncrhonization in RRC_CONNECTED initiates the procedure when SatSwitchWithReSync and t-Service are included in SIB19.
Upon initiating the procedure, the UE shall:
1>	if t-ServiceStart is included in SIB19 and the UE supports soft satellite switch with resynchronization:
2>	start acquiring DL synchronization with the SpCell served by the satellite indicated by ntn-Config in SatSwitchWithReSync between the time indicated by t-ServiceStart and the time indicated by t-Service for the serving cell;
1>upon the time indicated by t-Service:
2>	stop timer T430 if running;
2>	inform lower layers that UL synchronisation is lost due to satellite switch with resynchronization;
2>	synchronise to the DL of the SpCell served by the satellite indicated by ntn-Config in SatSwitchWithReSync, if the UE has not previously synchronized to the DL of the SpCell;
2>	start timer T430 with the timer value set to ntn-UlSyncValidityDuration from the subframe indicated by epochTime in ntn-Config in SatSwitchWithReSync;
2>	inform lower layers when UL synchronisation is obtained.


Observation 1: PCI unchanged solution is beneficial for signaling overhead reduction in NTN system due to without L3 mobility.

Then for regenerative payload with gNB on board, PCI unchanged solution could also be discussed. And the the main issue is the security problem. To support PCI unchanged for regenerative payload, the security key could keep the same between source satellite gNB and target satellite gNB based on ISL (Inter-Satellite Link) coordination.


Figure 1 PCI unchanged for regenerative payload with gNB on board
Proposal 2: To support PCI unchanged for regenerative payload with gNB on board, keeping same security key between source satellite gNB and target satellite gNB based on ISL coordination is demanded.

And the UE context is required to transmitted from source satellite gNB to target satellite target gNB. Considering the overhead of UE context transmission, the following 2 options could be discussed:
Option 1: transmission whole UE context (PDCP/RLC/MAC/PHY related configuration information)
Option 2: only transmission static part of UE context (PDCP/RLC/MAC/PHY related configuration information) and flush&reestablish dynamic part of UE context (e.g., HARQ buffer status in MAC, timer value, counter value in MAC, PHY related information)


               
Figure 2 Protocol stack for option 1           Figure 3 Protocol stack for option 2
Compared to option 1, option 2 has lower transmission overhead obviously and adopt which option may depend on the transmission capability of ISL.
Proposal 3: The following 2 options could be discussed for UE context transmission from source satellite gNB to target satellite gNB:
· Option 1: transmission whole UE context (PDCP/RLC/MAC/PHY related configuration information)
· Option 2: only transmission static part of UE context (PDCP/RLC/MAC/PHY related configuration information) and flush&reestablish dynamic part of UE context (e.g., HARQ buffer status in MAC, timer value, counter value in MAC, PHY related information)

Then for hard satellite switch and soft satellite switch, there seemly no additional issues except for above mentioned compared to transparent architecture case. Therefore both hard and soft satellite switch could be discussed or at least hard switch which is more simple in quasi-earth fixed cell case could be the starting point.
Proposal 4: Both hard and soft satellite switch could be discussed or at least hard switch which is more simple in quasi-earth fixed cell case could be the starting point.
Conclusion
Based on the discussions mentioned above, in this contribution we provide some discussions on support of regenerative payload and have the following observation and proposals:
Stage 2 impacts:
Proposal 1: State 2 TP in R2-2403606 could be a possible baseline for RAN2 discussion to support the gNB on-board regenerative payload architecture.

PCI unchanged:
Observation 1: PCI unchanged solution is beneficial for signaling overhead reduction in NTN system due to without L3 mobility.
Proposal 2: To support PCI unchanged for regenerative payload with gNB on board, keeping same security key between source satellite gNB and target satellite gNB based on ISL coordination is demanded.
Proposal 3: The following 2 options could be discussed for UE context transmission from source satellite gNB to target satellite gNB:
· Option 1: transmission whole UE context (PDCP/RLC/MAC/PHY related configuration information)
· Option 2: only transmission static part of UE context (PDCP/RLC/MAC/PHY related configuration information) and flush&reestablish dynamic part of UE context (e.g., HARQ buffer status in MAC, timer value, counter value in MAC, PHY related information)
Proposal 4: Both hard and soft satellite switch could be discussed or at least hard switch which is more simple in quasi-earth fixed cell case could be the starting point.
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