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Introduction
During RAN3#121 meeting, an LS on UE RACH-less handover for mobile IAB [1] was received from RAN2. In this contribution, we discuss the LS and provide our considerations. And then we provide the draft reply LS to RAN2 on UE RACH-less handover.  

Discussion
During RAN3#121 meeting, an LS from RAN2 on UE RACH-less handover for mobile IAB was received in [1]. 
	R3-233713 LS on UE RACH-less handover for mobile IAB

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.


During RAN2#123 meeting, some further agreements on RACH-less HO were achieved as copied in the below and it was agreed that RACH-less HO to be supported for UEs connected to a mIAB node for DU migration scenario. 
	RAN2#122 agreement
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).

RAN2#123 agreement
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. 

R2 assumes that RACH-less HO for mIAB can largely adopt the steps of the agreed NTN RACH-less HO procedure:

1. Receive a RACH-less HO command which can include pre-allocated grant optionally

2. Start time T304 for the target cell (RRC)

3. Perform DL and UL synchronization.

4. Start time alignment timer (MAC)

5. Monitor target cell PDCCH for dynamic grant if pre-allocated grant is not configured in RACH-less HO command (MAC, PHY)

6. Send initial UL transmission including RRCReconfigurationComplete message using the available UL grant (RRC, MAC, PHY)

7. Consider RACH-less HO is completed upon receiving NW configuration.

8. Stop timer T304 for the target cell (RRC).


In our view, as RACH-less is supported for mobile IAB scenario, the following two issues regarding RACH-less HO for mobile IAB need to be discussed in RAN3:

how to determine whether to perform RACH-less HO 

How to determine the beam indication to be included in the HO command. 

Issue 1: How to determine whether to perform RACH-less HO 

The first issue is how to determine whether to perform RACH-less HO or normal handover. In our view, for UE handover, the target logical DU is responsible for generating the RACH-less HO related configraution to be included in the HO cmd. So it is reasonable for the target logical DU to determine whether to perform RACH-less HO or normal handover. The target logical DU can determine it based on the UE capability and source cell info during the handover preparation procedure. 

Proposal 1:  The target logical DU determines whether to perform RACH-less HO during UE handover.
Issue 2: How to determine the beam indication to be included in the HO command. 

As agreed in RAN2#122 meeting, there would need to be a beam indication in the RRC HO command. It needs to be discussed how to determine the beam indication to be included in the HO command. In our view, the following two cases can be discussed:

Case 1: based on UE measurement report

If there UE is required to perform measurement report for the handover, the target logical DU can determine the beam indication based on UE measurement report. 

Case 2: there is no measurement report

In case 2, the handover of the UEs served by the mobile IAB node may be initiated without UE measurment report as agreed in RAN3. 
	RAN3#121 agreement

The following WA is turned into an agreement

“As an enhancement to legacy handovers, the IAB-node may provide to the source DU’s CU a mapping between the source DU’s activated cells and the target DU’s activated cells so that the source DU’s CU can perform handover for the connected UEs. This agreement does not relate to the configuration sharing between two logical collocated mIAB-DUs.”


In our view, when there is no measurement report, the target logical DU could determine the beam indication in the target cell based on UE context sharing. Assume that the UE ID used in the source logical DU is transferred from the UE’s source CU to UE’s target CU and then sent from the UE’s target CU to UE’s target DU (i.e. the target logical DU) during the HO preparation phase, the target logical DU can identify the UE in the context in the source logical DU and obtain the beam indication used by the UE in the source cell. Then the target logical DU can derive the beam indication to be used in the target cell based on the beam used in the source cell and the beam mapping between the beams in the source/target cell. 
Proposal 2: The target logical DU can determine the beam indication based on UE measurement report if available. 

Proposal 3: If the UE HO is initiated without UE measurement report, assume that UE ID used in the source logical DU is informed to the target logical DU during the HO preparation phase, the target logical DU can derive the beam used by the UE in the source cell and can derive the beam to be used by the UE in the target cell based on implementation. 

As analyzed above, we don’t see any feasibility concerns regarding RACH-less HO for mobile IAB. And it is suggested to send a reply LS to RAN2 to inform the progress on the RAN3 related issues discussed above. The draft reply LS to RAN2 is provided in the Annex. 
Proposal 4: Send a reply LS to RAN2 to inform that RAN3 doesn’t see any feasibility concerns regarding RACH-less HO for mobile IAB and inform the progress on the RAN3 related issues. 

Proposal 5: RAN3 to agree the draft reply LS to RAN2 on UE RACH-less handover in the Annex.
Conclusion
In this contribution, we discussed the LS on UE RACH-less handover for mobile IAB and provide our considerations. And then we provided the draft reply LS to RAN2. And we have the following observations and proposals:
Proposal 1:  The target logical DU determines whether to perform RACH-less HO during UE handover.
Proposal 2: The target logical DU can determine the beam indication based on UE measurement report if available. 

Proposal 3: If the UE HO is initiated without UE measurement report, assume that UE ID used in the source logical DU is informed to the target logical DU during the HO preparation phase, the target logical DU can derive the beam used by the UE in the source cell and can derive the beam to be used by the UE in the target cell based on implementation. 

Proposal 4: Send a reply LS to RAN2 to inform that RAN3 doesn’t see any feasibility concerns regarding RACH-less HO for mobile IAB and inform the progress on the RAN3 related issues. 

Proposal 5: RAN3 to agree the draft reply LS to RAN2 on UE RACH-less handover in the Annex.
Reference
[1] R3-233713 LS on UE RACH-less handover for mobile IAB (RAN2(Huawei))
Annex: draft reply LS on UE RACH-less handover
3GPP TSG-RAN3 Meeting #122
R3-23xxxx
Chicago, US, 13-17 Nov, 2023
Title:
Reply LS On UE RACH-less handover for mobile IAB
Response to:
R3-233713
Release:
Rel-18
Work Item:
NR_mobile_IAB
Source:
ZTE(to be RAN3)

To:
RAN2
Cc:


Contact Person:


Name:
Ying Huang
E-mail Address:
huang.ying11@zte.com.cn
Send any reply LS to:
3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org 


Attachments:

1. Overall Description:

RAN3 would like to thank RAN2 for the LS on UE RACH-less handover for mobile IAB.
RAN2 questions:

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


RAN3 discussed the RACH-less HO in mobile IAB scenario and RAN3 doesn’t see any feasibility concerns regarding RACH-less HO for mobile IAB. RAN3 is discussing the following two issues regarding the RACH-less HO in mobile IAB scenario and will inform RAN2 if there is any further progress.
Issue 1: How to determine whether to perform RACH-less HO 

Issue 2: How to determine the beam indication to be included in the HO command. 

2. Actions:

To RAN2 group.

ACTION: 
RAN3 kindly asks RAN2 to take the above feedback into account.
3. Date of Next RAN3 Meetings:
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