3GPP TSG-RAN3 Meeting #122	R3-237386
[bookmark: _Hlk103953190][bookmark: _Hlk130930242]Chicago, USA, November 13 – 17, 2023

Agenda item:	13.5
[bookmark: _GoBack]Source:	Xiaomi
Title:	(Reply LS to RAN2) RACH-less HO in mobile DU migration
Document for:	Discussion and Decision
1	Introduction
In this contribution, we’d like to further discuss the following LS from RAN2.
· RACH-less handover (RAN2 LS)
2	Discussion
[bookmark: _Hlk109747344]There is a LS [1] from RAN2 to check whether there are issues / feasibility concerns on RACH-less handover. The following is the content of the LS.

RAN2 has discussed the UE RACH-less handover in mobile IAB and achieved the following agreements:

RAN2#121bis meeting agreements:
Feasibility of beam handling during RACH-less HO in the mIAB WI is FFS (and this need to be addressed for RACH-less to be supported for mIAB). 
RAN2 discuss further the following options to support beam operation for the first UL transmission/DL reception towards the target logical DU in RACH-less HO during DU migration:
Option 1: (Explicit approach) Explicit beam information is included in HO command. FFS the details. 
Option 2: (Implicit approach) UE re-uses the same beam status as in the source cell (the beam information is not carried explicitly in HO command).
RACH-less HO with same TA with security key change is in scope for served UEs during mIAB DU migration. FFS UL grant and HO completion procedure in mIAB RACH-less HO.
RAN2#122 meeting agreements:
RAN2 think that to have a fast handover from UE point of view for legacy UEs it is important that the target cell is known to the UE (detected and measured).
For RACH-less, if supported, there would need to be a beam indication (in RRC HO command), which seems feasible in this release from R2 perspective. R2 assumes that the network can know/select the beam, either from network impl specific knowledge or from UE measurement report (legacy report).
for the UL grant and HO completion in RACH-less HO:
1. Both type-1 configured grant and dynamic grant are supported
2. FFS handling of supervision timer and when HO is considered successfully complete (expect to align with other WI). 
Send LS to RAN3 to check whether there are issues / feasibility concerns


RAN2 would like to ask RAN3 to take those agreements into account and provide feedbacks if there are any issues or feasibility concerns.

According to RAN2’s previous agreement on RACH-less as blew, the NTN RACH-less HO procedure shall be largely reused. Agreements on RACH-less handover:
· RACH-less HO to be supported for UEs connected to a mIAB node (intended case: DU migration)
· RACH-less HO for mIAB is expected to reuse most parts from other WI, such as NTN. 



In our view, with regard the RACH-less decision, RACH-less in NTN has similar situation as DU migration, the target gNB and source gNB provide NTN connection via the same satellite, which means the TA is not changed after the UE handover, the RACH-less HO can be performed in this case, in DU migration case, the target gNB and source gNB has the same physical DU, the TA is also not changed, then the RACH-less is used. From the RAN3 discussion in NTN topic, there’s no specific RAN3 spec impacts to support RACH-less handover.
Observation 1, RAN2 agrees to re-use NTN solution for RACH-less HO.
Observation 2, RACH-less in DU migration and RACH-less in NTN have similar situation.
Observation 3, there’s no RAN3 specification impacts in NTN to support RACH-less handover. 
On the other hand, if we discuss RACH-less in DU migration, there are two aspects that RAN3 needs to consider if RACH-less Handover is used. 
· RACH-less handover decision
· The RACH-less configuration
For RACH-less handover decision, the RACH procedure is performed in IAB-DU2 (i.e. the target DU), we think if IAB-DU2 knows the following information, it can decide whether to configure RACH-less:
· Source cell and target cell ID, which indicates that the UE is served by the same IAB-node
· L3 Measurement, which can be used to select beam information (e.g. SSB-index or CSI-RS index)
The above information is included in the HandoverPreparationInformation IE in CU to DU information container. Details can be found in Annex B. 
One may argue that the source cell ID is optional in HandoverPreparationInformation and may not be used for the RACH-less case, in our understanding, the presence of the information in the inter-node RRC message (e.g. HandoverPreparationInformation) is up to gNB’s implementation, if the gNB is an IAB-donor, it can include the information needed, and RACH-less is not mandatory in DU migration, if the source CGI is included in the HandoverPreparationInformation, the target IAB-DU can decide to configure RACH-less for the UE, if not, the normal RACH procedure can be performed, and there is no issue. 
Observation 4, if the source CGI is included in the HandoverPreparationInformation, the target IAB-DU can know that the UE is from the co-located IAB-DU, it can decide to perform RACH-less handover for the UE.
Observation 5, whether to include source CGI in the inter-node RRC message HandoverPreparationInformation is up to gNB’s implementation. 
[bookmark: _Hlk149901630]Observation 6, if the source CGI is not included in the HandoverPreparationInformation, the target IAB-DU can configure normal RACH configuration to the UE, and there is no issue. 
Regarding the RACH-less related configuration, if IAB-DU2 decides to configure RACH-less for a UE, the configuration (e.g. the beam indication) can be included in the HandoverCommand in the DU to CU information container, the detail IEs can be referred to RRC specification.
With above analysis, we don’t see any issue or concerns or spec impacts to support RACH-less handover from RAN3 perspective. 

Observation 7, the information for RACH-less configuration can be supported by existing container IEs, which are defined by RAN2.

Proposal 1, RAN3 agrees that this is no RAN3 spec impact to support RACH-less handover.
Proposal 2, RAN3 replies RAN2 that it’s feasible to support RACH-less handover without RAN3 specification impacts, and take the suggested Reply LS in the Annex A into account.
3	Conclusion
In this contribution, we had the following observations and proposals: 
Observation 1, RAN2 agrees to re-use NTN solution for RACH-less HO.
Observation 2, RACH-less in DU migration and RACH-less in NTN have similar situation.
Observation 3, there’s no RAN3 specification impacts in NTN to support RACH-less handover.
Observation 4, if the source CGI is included in the HandoverPreparationInformation, the target IAB-DU can know that the UE is from the co-located IAB-DU, it can decide to perform RACH-less handover for the UE.
Observation 5, whether to include source CGI in the inter-node RRC message HandoverPreparationInformation is up to gNB’s implementation. 
Observation 6, if the source CGI is not included in the HandoverPreparationInformation, the target IAB-DU can configure normal RACH configuration to the UE, and there is no issue. 
Proposal 1, RAN3 agrees that this is no RAN3 spec impact to support RACH-less handover.
Proposal 2, RAN3 replies RAN2 that it’s feasible to support RACH-less handover without RAN3 specification impacts, and take the suggested Reply LS in the Annex A into account.
4	References	
[1] R3-233713, LS on UE RACH-less handover for mobile IAB, RAN2
5	Annex A (Suggested Reply LS content)

1. Overall Description:
RAN3 thanks RAN2 on their LS on RACH-less handover in mobile IAB, and has discussed the possible RAN3 impacts and had the following observations:
· RAN3 thinks the target IAB-DU can decide whether to configure RACH-less for the UE by knowing the source CGI information in the inter-node RRC message, i.e. HandoverPreparationInformation defined by RAN2.
· RAN3 thinks target IAB-DU can configure the necessary RACH-less information by knowing the L3 measurements in the inter-node RRC message, i.e. HandoverPreparationInformation defined by RAN2.
· RAN3 thinks there is no RAN3 impacts to support RACH-less handover during mobile DU migration.


2. Actions:
To RAN2.
ACTION: 	RAN3 respectively asks RAN2 to take the above observations into account and provide feedbacks if any.

[bookmark: _Hlk146728213]6 Annex B (Screenshot to show the source cell identity in HandoverPreparationInformation in TS 38.331)	
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