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1	Introduction
[bookmark: _Toc499559238][bookmark: _Toc61387172][bookmark: _Toc147158671]In this paper we discuss the support of regenerative payload objective which was included in the Rel-19 NR NTN WID [1] and is captured below: 
	[bookmark: _Hlk153358806]Support of regenerative payload [RAN3, RAN2, RAN4]
· Specify the support of gNB on board in TS 38.300
· Specify, if needed, any necessary enhancements related to the intra and inter-gNB mobility, especially for Xn interface over feeder link or over ISL. [RAN3]
· Note: if any additional necessary stage-3 specifications impact for e.g. NGAP is identified, RAN3 will handle it.


In the last meeting there was a discussion on whether the R18 NTN enhancements (especially satellite switching with re-sync) can be applied to NTN regenerative payload, and it was agreed to continue the discussion in the next meeting:
	R2-2402808	Discussion on regenerative payload	Qualcomm Incorporated	discussion	Rel-19	NR_NTN_Ph3-Core
Observation 1.	Similar to delay to start contention resolution timer, the PDCCH monitoring for further RRC message can be delayed after sending HARQ feedback of the contention resolution MAC CE.
Observation 2.	The satellite switch with resync feature may be supported in regenerative payload architecture.
-	Ericsson thinks this would not work
-	QC thinks we could at least consider hard satellite switch
-	Thales supports this even if thinks we need to address the security problem and possibly revise the feature
-	Apple thinks that we would need to modify the procedure
-	CMCC think the same PCI could be maintained across satellite and not require security key changes
· We can continue the discussion on this in the next meeting



In this paper, we provide our views on this issue.
2	Discussion
[bookmark: _Toc499559239][bookmark: _Toc61387173][bookmark: _Toc147158672]In the last meeting there was discussion to consider some enhancements for the RA-SDT, switch with re-sync, and network verified UE location solution. For the third one, we do not see any difference between the network verification in transparent payload and in regenerative payload, so we discuss the other two enhancements i.e. RA-SDT and switch with re-sync.
2.1	RA-SDT in regenerative payload
In [2], it is expected that the PDCCH monitoring for Msg4 can be delayed after sending the ACK for the contention resolution MAC CE, assuming that there will always be a DL packet that will be sent from the CN on the ground along with Msg4 (RRC Release) in RA-SDT procedure. However, there may not always be a DL packet associated with the UL SDT transmission and the SDT procedure can be terminated by the network due to inactivity in the UL resulting in the UE missing the RRCRelease message if it stops monitoring PDCCH after sending the ACK for contention resolution MAC CE. 
Furthermore, it is unclear how to set the offset between MAC CE and Msg4. If it is set considering only the RTT on the Uu interface, there is nothing different from the transparent payload scenarios. Considering the RTT of both the Uu interface and the backhaul looks difficult as the delay in the backhaul is uncertain, especially when inter-satellite links are considered in the multi-hop scenarios.
Observation 1: There may not always be a DL SDT packet associated with the UL SDT transmission and the SDT procedure might be terminated by the network due to inactivity in the UL so that the UE stops monitoring PDCCH after sending the ACK for the contention resolution MAC CE and then misses the RRCRelease message.
2.2	Satellite switch with re-sync in regenerative payload
Rel-18 introduced the satellite switch with re-sync mechanism to reduce the L3 handover signalling. The PCI can be unchanged in Rel-18 because two transparent satellites can forward the same cell from the same gNB on the ground.
Key update is needed when the gNB is changed. According to TS 38.331, the target gNB uses the RRCReconfiguration message to inform the UE of the NCC, but the gain of satellite switching with re-sync comes from not sending the RRCReconfiguration message during satellite switching.
Descriptions can be added in stage-2 to clarify that the switch with re-sync feature is not supported in Rel-19 regenerative payload.
Proposal 1: Add stage-2 description to clarify that the satellite switch with re-sync is not supported in the regenerative payload.
2.3	Stage-3 impacts
Based on the above analysis, we do not see any RAN2 stage-3 impact.
Proposal 2: There is no RAN2 stage 3 impact related to the regenerative payload.
3	Conclusion
This contribution analyses whether any existing essential features would be affected by the regenerative payload and if there are any enhancements needed for regenerative payload, and proposes the following:
RA-SDT 
Observation 1: There may not always be a DL SDT packet associated with the UL SDT transmission and the SDT procedure might be terminated by the network due to inactivity in the UL so that the UE stops monitoring PDCCH after sending the ACK for the contention resolution MAC CE and then misses the RRCRelease message.
Switch with re-sync
Proposal 1: Add stage-2 description to clarify that the satellite switch with re-sync is not supported in the regenerative payload.
Stage 3 impacts
Proposal 2: There is no RAN2 stage 3 impact related to the regenerative payload.
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