[bookmark: _Hlk110408095][bookmark: _Toc436619014][bookmark: _Toc436619251][bookmark: _Toc451844181][bookmark: _Toc466346620][bookmark: _Toc466348853][bookmark: _Ref32174880][bookmark: _Ref32174894][bookmark: _Toc33937155][bookmark: _Toc33937288][bookmark: _Toc64436179][bookmark: _Toc201556294]3GPP TSG-RAN WG2 Meeting #121-bis electronic  	                            R2-2303087
April 17-26, 2023							                                         (Revision of R2-2301094)

Agenda Item:	7.7.4.2
Source: 	Sony
Title:	Signaling overhead reduction and group handover during NTN-NTN HOs 
Document for:	Discussion 
1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
In RAN2#121 meeting, RAN2 discussed handover enhancement and we have reached the agreements as follows.
1. Continue in the next meeting, to show the possible signalling gain of the proposal to have some common (C)HO configuration. FFS the number of cells that could be signalled. FFS whether broadcast or groupcast signalling could be used.
2. For location-based CHO for earth-moving cells we follow the solution being investigated for cell reselection to allow the UE to derive the serving cell’s reference locations as the cells move. FFS whether the same mechanism can also be used for the candidate cell’s reference location
3. Support RACH-less Handover in Rel-18.
4. RACH-less Handover in NR NTN is a L3 mobility procedure (FFS if this is combined with the unchanged PCI approach, if supported) and uses the LTE’s RACH-less Handover procedure as a baseline. FFS on TA acquisition
5. In NTN RACH-less handover, network indicates (implicitly or explicitly) whether NTA in the target cell is identical to the source cell or explicitly provided by the NW.
6. Support dynamic grant from the target cell for RACH-less PUSCH transmission to reduce random access congestion in the target cell. FFS whether to limit the solution to same feeder link/gateway scenario

We think that the benefit of Timer/location based trigger can be realise only if signalling overheads are managed properly during handover. In this contribution, we observe that a major chunk of signalling takes place during HO preparation phase for a normal HO and could be a good candidate for signalling overhead reduction. At last, we discuss the group handover for NTN.
2. Discussion
2.1 Signalling overhead during handovers
All UEs in an NTN cell are expected to experience a change of cell due to new satellite taking over every few seconds in a LEO constellation. Normally networks are not dimensioned to handle handover of all connected UEs in a cell and that too within a short period of time.
A significant chunk of HO or CHO signalling takes place during the Handover Preparation phase as shown with the red circle in the figure below. Handover preparation signalling takes place between network nodes without any UE involvement. Most handovers are predictable in NTN because these occur due to the movement of cells and at regular intervals. Only a very small number of handovers are expected to be due to UE mobility, as it was agreed during RAN2_119bise:
	1.	RAN2 confirms that at least for the moving cell case the next serving cells can be largely predicted in NTN (at least for UEs not at the cell edge) thanks to the existence of predefined satellite orbits and negligible UE’s mobility in comparison to satellite’s motion (we can further discuss at the next meeting whether this applies to idle mode UEs as well).



For CHO, currently two cells can be configured during the HO preparation phase. If more than two cells are prepared in advance, then HO preparation signalling overhead can be shifted from the time when actual handover takes place.

[image: ]
Figure 1: CHO signalling procedure

Observation: A significant chunk of HO signalling takes place during HO preparation phase and HOs are mainly due to cell movement. The oncoming cells are expected to support all UEs in a geographical area i.e. resource reservation is mainly to cater the traffic emanating from a geographical area and different from the scenario where resources are reserved due to unpredictable movement of UEs in Terrestrial Networks.
The resource reservation in target cells can be left to gNB implementation. It is only a matter of time that this new cell will anyway be prepared to handle the current load from a fixed location. In the absence of preconfiguration of multiple target cells, every few seconds full HO signalling needs to be exchanged for each connected UE in a cell. Majority of signalling can be reduced by configuring multiple candidate cells and also not deleting the CHO configuration after CHO has been executed (so that CHO configuration is still valid for next cell taking over without any explicit signalling). 
CHO configuration is possible only after SRB2 has been setup and AS security is activated with at least one DRB. We think that handover command and radio bearer setup can be combined in the same RRC reconfiguration message to include both DRB setup and HO command.
Providing CHO configuration during Radio bearer setup can further randomize the UEs handover preparation signalling and also optimising the signalling overhead beyond HO preparation phase, hence reducing the network/signalling load especially when a large number of UEs handover to the same target satellite cell. 
Proposal 1: Multiple target cells are included in the RRC reconfiguration message when AS security has been activated and during DRB setup.
RAN2 agreed to further discuss group-cast handover for NTN, where UEs will be grouped e.g. based on their locations, moving speed etc, and then a group common handover configuration which includes the handover parameters common to all the UEs in that group will be transmitted to that group of UEs in order to trigger the group handover. It should be noticed that some UE specific parameters e.g. preambles, C-RNTI (if needed) will still be configured via dedicated signalling. But this group-cast handover will save the signalling overhead for configuring those cell specific parameters.
Proposal 2: RAN2 to agree that a group cast handover configuration is provided including the cell specific configuration common to all UEs in a group.
3. Conclusion
We propose RAN2 to discuss and agree following observation and proposals:
Observation: A significant chunk of HO signalling takes place during HO preparation phase and HOs are mainly due to cell movement. The oncoming cells are expected to support all UEs in a geographical area i.e. resource reservation is mainly to cater the traffic emanating from a geographical area and different from the scenario where resources are reserved due to unpredictable movement of UEs in Terrestrial Networks.
Proposal 1: Multiple target cells are included in the RRC reconfiguration message when AS security has been activated and during DRB setup.
Proposal 2: RAN2 to agree that a group cast handover configuration is provided including the cell specific configuration common to all UEs in a group.


image1.png
[ug] Sourcs g [Target aNe] [Dther potentia [ane][uPFis)]

et
vearoas veuroas
T
C oy cork ol o o A )
(et Convt R
2 o0 becion
5 BANDOVER REQUEST
2 avpovERREQUEST H
2 Admiczion Cortral E)
3
[Adm E
|2 svpoveR REguEsT
ACHDVIEDGE
5 HAVDOVER REQUEST ACKNOWLEDGE
& R Raonipronm
le g
7 RECcogenmCorsies |
(St s e antins | nomrmsge i
Datach from the old cell, UserData 2
ymon et . c ; ]
: i i
& CHG Handaver sompleion ] B

o HANDOVER SUCCESS
S5 SN STATUS TRANSFER, |

UserDats

3

a0 savpovER cancer_|

[ Fors 823211 ]





