[bookmark: _Hlk772559][bookmark: _Hlk4135959]3GPP TSG RAN Meeting #101		RP-232610
Bengaluru, India 11th – 15th September, 2023

Agenda item:	8A.2.5
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Source:		Offline session moderator (RAN Vice-Chair, Deutsche Telekom)
Title:		Moderator's summary for REL-19 RAN2 topic NTN for NR
Document for:	Discussion and Decision

Summary 

Based on 30 contributions to RAN#101 on NTN aspects (both IoT and NR), the moderator provided an overview table in Excel (attached) which objectives for NTN evolution were proposed by which company. It should be noted that one contribution was a contribution of 18 IMs.

The overall tabled number of objectives does not meet the available indicative TUs which are being set to [2] for a RAN2 lead Rel-19 WI. 

There was common agreement that a sensible selection of objectives for Rel-19 WI is needed.


The moderator proposed to consider initially the following objectives to the offline based on the submission assessment provided:


· [bookmark: _Hlk145524629][bookmark: _Hlk145524933]Coverage enhancements for Downlink
· Also Uplink ?
· [bookmark: _Hlk145524710]Regenerative payload 
· NTN/TN Mobility enhancements
· [bookmark: _Hlk145524837]Enhanced GNSS Operation (what ?) 
· [bookmark: _Hlk145524884]Uplink capacity / throughput enhancement (related also to HPUE ?) 




The offline discussion conclusion from 14. (lunch) and 15. (morning) is captured in the next section.







Discussion

Coverage enhancements for Downlink
Discussion: 
· It was discussed - after converging that DL coverage enhancements should be considered – what kind of improvements would be needed. It was proposed to assess Phy Channel enhancements for channels which need improvements (link level) and assess Satellite Beamhopping optimisations (system level)
· It was also commented that these enhancements would require a study first

Conclusion: 
Coverage enhancements for Downlink is considered as one potential focus objective (potentially requiring study first) for the Rel-19 WI and further objective details will be discussed during the next steps.

Coverage enhancements for Uplink
Discussion: 
· After some confusion on the Uplink enhancements in term of capacity / throughput / coverage in the 1st session the 2nd session converged quickly on the following conclusion
· After clarifying that HPUE can increase the UL coverage this was agreed to be one potential objective 
· Further repetition for msg5 was proposed to be considered as one potential solution to improve the UL coverage for NTN in case that this is not part of the generic Rel-19 UL coverage enhancement WI (to be decided in Dec).

Conclusion: 
Coverage enhancements for Uplink is considered as one potential focus for the Rel-19 WI and further objective details will be discussed during the next steps.


Regenerative payload 
Discussion:
· It was easily agreed that full gNB based regenerative payload should be progressed as a potential objective for the Rel-19 WI
· Additionally the consideration of a DU on board of the satellite was proposed by 1..2 companies
· For this it was clarified that this would require far more work than gNB only
Conclusion: 
Regenerative payload with full gNB is considered as one potential focus objective for the Rel-19 WI and further objective details will be discussed during the next steps. 
Split architecture with DU only is for further discussion if this could also be considered in Rel-19

NTN/TN Mobility enhancements
Discussion:
· It was requested to remove the notion of “NTN/TN” for mobility enhancements with the understanding that any variant (NTN-NTN, NTN-TN, TN-NTN) both for idle and connected mode would be considered for potential enhancements
· It was noted that the Rel-18 work on mobility enhancements has not been finalised and that the concrete aspects for enhancements are dependent on the final outcome of the Rel-18 discussions
· The RAN2 NTN session chair kindly provided the following assessment of topics which might not be part of the Rel-18 mobility discussions:
· Cell reselection enhancements from TN to NTN
· Handover enhancements
· Soft unchanged PCI switch

Conclusion:
Mobility enhancements (taking into account the final outcome of the Rel-18 discussions) is considered as one potential focus objective for the Rel-19 WI and further objective details will be discussed during the next steps.


Enhanced GNSS Operation
Discussion:
· It was clarified at the beginning of the discussion that this topic refers to the case of the UE with GNSS capability
· Further it was clarified that the focus should be on Connected mode Operation robustness for periods (location or period) of GNSS outage
· The question was asked how long such period would be
No further detailed discussion was done.
Conclusion:
Enhanced GNSS Operation (for UE with GNSS capability) is considered as one potential focus objective for the Rel-19 WI and further objective details will be discussed during the next steps.

Uplink capacity / throughput enhancement
Discussion:
· It was quickly converged that Uplink capacity / throughput enhancement via HPUE should be considered.
· One company proposed to also cover solutions via multiplexing for Uplink capacity / throughput enhancement, this was also supported by some other companies; after some further detailed discussion it was agreed to also cover this approach

Conclusion:
Uplink capacity / throughput enhancement via HPUE or Multiplexing is considered as one potential focus objective for the Rel-19 WI and further objective details will be discussed during the next steps.

Robust Notification/Alert
Discussion:
· It was clarified that no modification to SSB should be done
· It was also indicated that this is seem as an improvement for paging
· It was clarified that not necessarily a new channel needs to be introduced.
· It was questions what “Notification/Alert” means in terms of presentation to the user
· No further details were discussed.

In case of paging enhancement close coordination with SA2 would be needed
Conclusion:
Robust Notification/Alert for paging with no modification to SSB is considered as one potential focus objective for the Rel-19 WI and further objective details will be discussed during the next steps.

MBS via NTN (->) Broadcast only for NGSO
Discussion:
· It was proposed to focus on Broadcast only
· It was proposed to focus on NGSO only

It was commented that this might be possible already with existing specification or minimal changes only. Further checking of the current specification status would be needed until Dec.
Conclusion:
MBS support via NTN with Broadcast only for NGSO is considered as one potential focus objective for the Rel-19 WI and further objective details will be discussed during the next steps.

REDCAP
Discussion:
· There was reasonable support for REDCAP support via NTN
· It was clarified that this is mainly RAN4 work but would also require some RAN1 work in addition.
Conclusion:
REDCAP for NTN is considered as one potential focus objective for the Rel-19 WI and further objective details will be discussed during the next steps.

The topics which are titled “Backlog for RAN4 pot. WI” which are “HPUE” and “Lower than 5 MHz CBW” were shortly discussed and it was indicated that some aspects for HPUE would have impact outside RAN4 in RAN1 (see above). It was not clear if there will be a dedicated RAN4 WI for NTN enhancements where these topics should be part of. Further guidance from the RAN Chair would be needed as part of the RAN4 Rel-19 discussion.

It was concluded that the RAN4 topics are currently “parked” until further clarification is available. No prioritisation of RAN4 relevant topics has been discussed.

Way forward and next steps

Based on the offline discussion the four following potential focus objectives have been identified:

· Coverage enhancements for Downlink

· Coverage enhancements for Uplink

· Regenerative payload 

· Mobility enhancements

· Enhanced GNSS Operation 

· Uplink capacity / throughput enhancement

· Uplink capacity / throughput enhancement


· Robust Notification/Alert

· MBS via NTN (->) Broadcast only for NGSO

· REDCAP

Further discussion on to detailed objectives/tasks shall be performed for the final approval of a WI at RAN#102 in December 2023. Until than – also depending on the progress of the Rel-18 NTN NR work – further re-/ down-/up-scoping is possible as the required work clearly depends on the detailed aspects for each individual objective.

Guidance from the RAN chair is appreciated on the practical way forward to detail the 10 listed objectives for a potential WI approval in RAN#102.
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Annex – overview slide capturing main points during offline session on 14. & 15.09.2023
Final Online notes from the offline discussion 14.09.:

· (Study first ?) Coverage enhancements for Downlink: 
· LinkLevel: Phy Channel enh. which need improvements 
· System Level: Sat. Beamhopping optimization
· Uplink coverage Enhancement
· Via HPUE
· repetition for msg5 (if not included in the general Rel-19 coverage enhancement proposal)
· Regenerative payload 
· Full gNB
· DU ?
· Mobility enhancements (depending on the Rel-18 final outcome)
· Enhanced GNSS Operation (for UE with GNSS capability)
· Connected mode Operation robustness for periods (location or period) of GNSS outage
· Uplink capacity / throughput Enhancement
· Via HPUE
· Via Multiplexing


· Robust Notification/Alert for paging with no modification to SSB (SA2 coordination needed)
· MBS with Broadcast Only for NGSO
· RedCAP (requires RAN4 work, some RAN1 work)
