[bookmark: _Toc193024528]3GPP TSG-RAN WG2 Meeting #125	R2-2400422
Athens, Greece, 26 Feb - 1 Mar, 2024

Title: 	Discussion on CHO and the reply LS on RACH-less HO in mIAB
Source: 	ZTE, Sanechips
Agenda item:	7.12.1
Document for:	Discussion and Approval
Introduction
During RAN2#122 meeting, the RACH-less HO was discussed and an LS was sent to RAN3 in R2-2306817 [1]. And the reply LS was received from RAN3 this meeting in R3-238048 [2]. And there is some remaining issues on supporting CHO with CondT1. In this contribution, we discuss the reply LS on RACH-less HO and provide our consideration on the reply LS to RAN3. And then we discuss the remaining issues on supporting CHO in mobile IAB. 
Discussion
Reply LS on RACH-less
According to the reply LS from RAN3, the following issues were identified as copied in the below and RAN3 asks RAN2 to consider whether the existing RRC container (i.e., HandoverPreparationInformation) contains sufficient information to address these issues. 
	RAN3 has discussed RACH-less handover for UEs served by a mobile IAB during DU migration. RAN3 identified the following issues:  
(1) During DU migration, UE handovers may not only occur from the source logical DU’s cell but also from other cells to the co-located target logical DU’s cell. RAN3 assumes that RACH-less handover can only be applied to those UEs that are handed over from the source logical DU’s cell. The co-located target logical DU therefore needs to be able to derive from the information it receives during UE handover preparation, whether the UE is presently connected to the source logical DU.  
(2) When the target logical DU configures the UE’s beam to be used in the target cell for RACH-less handover based on network-implementation-specific knowledge (i.e., without measurement report), it needs to identify the beam configuration this UE presently uses in the source logical DU’s cell. For this purpose, the target logical DU needs to know a UE ID the logical source DU uses for this UE in order to identify the UE in the source logical DU during the UE handover preparation procedure.  
(3) When the target logical DU configures the UE’s beam to be used in the target cell for RACH-less handover based on legacy measurements, it needs to be able to obtain the beam information the UE reported to the source logical DU’s CU in the measurement report.



According to TS 38.300, the source gNB includes the following information in the transparent RRC container (i.e. HandoverPreparationInformation) in the handover request message to the target gNB as copied in the below: the C-RNTI of the UE in the source gNB, the SIB1 information from source gNB, the UE reported measurement information including beam-related information. 
	TS 38.300
3.	The source gNB issues a Handover Request message to the target gNB passing a transparent RRC container with necessary information to prepare the handover at the target side. The information includes at least the target cell ID, KgNB*, the C-RNTI of the UE in the source gNB, RRM-configuration including UE inactive time, basic AS-configuration including antenna Info and DL Carrier Frequency, the current QoS flow to DRB mapping rules applied to the UE, the SIB1 information from source gNB, the UE capabilities for different RATs, PDU session related information, and can include the UE reported measurement information including beam-related information if available. The PDU session related information includes the slice information and QoS flow level QoS profile(s). The source gNB may also request a DAPS handover for one or more DRBs.


According to TS 38.331, the SIB1 information from source gNB is included in the transparent RRC container in the handover request message. According to TS 38.331, cellAccessRelatedInfo is included in the SIB1, which indicates cell access related information for this cell. And plmn-IdentityInfoList is included in the cellAccessRelatedInfo, which comprises cellIdentity that is used to unambiguously identify a cell within a PLMN/SNPN. As we can see, the NR cell identity of the source cell of the UE is included in the transparent RRC container and be sent from the source donor CU to the target donor CU, then from the target donor CU to the target donor DU. Therefore, for the first issue in the reply LS from RAN3, RAN2 can confirm that the target logical DU is able to derive whether the UE is presently connected to the source logical DU from the information it receives during UE handover preparation. 
Observation 1: The NR cell identity of the source cell of the UE is included in the transparent RRC container to the target logical DU. The target logical DU is able to derive whether the UE is presently connected to the source logical DU from the information it receives during UE handover preparation.
According to TS 38.300, the C-RNTI of the UE in the source gNB is included in the transparent RRC container in the handover request message, which can be used as UE ID to identify the UE in the source logical DU. So for the second issue in the reply LS, RAN2 can confirm that the target logical DU can obtain the UE ID in the source logical DU in order to identify the UE in the source logical DU during the UE handover preparation procedure.
Observation 2: The C-RNTI of the UE in the source gNB is included in the transparent RRC container to the target logical DU. The target logical DU can obtain the UE ID in the source logical DU in order to identify the UE in the source logical DU during the UE handover preparation procedure.
According to TS 38.300, the UE reported measurement information including beam-related information is included in the transparent RRC container in the handover request message. So for the third issue in the reply LS, RAN2 can confirm that the target logical DU can obtain the beam information the UE reported to the source logical DU’s CU in the measurement report, so that the target logical DU configures the UE’s beam to be used in the target cell for RACH-less handover based on legacy measurements. 
Observation 3: The UE reported measurement information including beam-related information is included in the transparent RRC container in the handover request message. The target logical DU can obtain the beam information the UE reported to the source logical DU’s CU in the measurement report. 
Proposal 1: RAN2 sends a reply LS to RAN3 on RACHless HO for mIAB including the following: 
1) confirms that the target logical DU is able to derive whether the UE is presently connected to the source logical DU from the information it receives during UE handover preparation. 
2) confirms that the target logical DU can obtain the UE ID in the source logical DU in order to identify the UE in the source logical DU during the UE handover preparation procedure.
3) confirms that the target logical DU can obtain the beam information the UE reported to the source logical DU’s CU in the measurement report. 
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As we know, in Rel-16 CHO mechanism, condEventA3 (Neighbour becomes offset better than SpCell)/condEventA5(SpCell becomes worse than threshold1 and neighbour becomes better than threshold2) are used for triggering a conditional handover procedure. However, in mobile IAB scenario, the UEs served by the mobile IAB node are relatively stationary to the mobile IAB node. That means the radio link quality of UE’s serving cell will not deteriorate. Therefore legacy CHO trigger event condEventA3 and condEventA5 are not applicable for UEs served by mobile IAB. During the previous RAN2 meetings, the following agreements on CHO in mobile IAB were reached. 
	RAN2#119 Agreements on group mobility
-    R2 assumes that CHO or delayed RRC config could be the baseline for group mobility (FFS if could be applicable for mobility of IAB MT), i.e. with a preparation in advance (not immediately) of the execution. 
RAN2#121bis Agreements on CHO with CondEventT1
-    FFS: May support CHO with CondT1 if it is “for free”, i.e. if TS impact is just to slightly modify the description to make it also applicable to TN. 


As we can see, RAN2 assumes that CHO can be used as baseline for group mobility, and RAN may support CHO with CondT1 if it is “for free”. As we know, time-based trigger condition condEventT1 has been introduced in NTN which takes the deterministic movement of satellite into account. Specifically, considering that the time of the appearance of the target cell and the disappearance of the source cell are deterministic in NTN, CondT1 can be configured to control time window [T1, T2] in which CHO execution is allowed. And for CHO with CondT1 for a candidate cell, the network further configures a second triggering event condEventA3, condEventA4 or condEventA5 for the same candidate cell. 
When it comes to mobile IAB, compared with NTN, the time for triggering the handover of on-board UE served by mobile IAB is not so deterministic as in NTN though the trajectory of the vehicle is predictable in some cases. So it is not appropriate to extend the CondT1 for mobile IAB.   
Proposal 2: CHO with CondT1 is not used in mobile IAB considering that the time for triggering UE HO is not so deterministic as in NTN though the trajectory of the vehicle is predictable in some cases.
On the other hand, there would be some benefit to supporting CHO in mobile IAB. Assume that MT migration is initiated during DU migration/UE HO, there would be packet loss and the RRCreconfiguration messages for UEs may not be able to be transmitted from the source donor to the mIAB node. If CHO is supported for UEs served by the mobile IAB node, the CHO configuration for UEs can be transmitted to the UEs in advance. In our view, the CHO event A4 (Neighbour becomes better than threshold) which is used in NTN and ATG can be reused for mobile IAB scenario. Specifically, the on-board UE served by mobile IAB node could be configured with CHO configiguration with triggering condition condEventA4 independently. When the on-board UE detects that the neighbour cell which is a CHO candidate cell becomes better than a threshold, it can trigger the execution of CHO towards the CHO candidate cell.  And only some stage 2 text on supporting CHO with condEventA4 in mobile IAB needs to be added in TS 38.300.  
Proposal 3: CHO event A4 (Neighbour becomes better than threshold) is reused independently for the CHO of UEs served by the mobile IAB node. 
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In this contribution, we discussed the remaining issues on supporting CHO in mobile IAB and the reply LS on RACH-less HO from RAN3. The following observations and proposals are given:
Observation 1: The NR cell identity of the source cell of the UE is included in the transparent RRC container to the target logical DU. The target logical DU is able to derive whether the UE is presently connected to the source logical DU from the information it receives during UE handover preparation.
Observation 2: The C-RNTI of the UE in the source gNB is included in the transparent RRC container to the target logical DU. The target logical DU can obtain the UE ID in the source logical DU in order to identify the UE in the source logical DU during the UE handover preparation procedure.
Observation 3: The UE reported measurement information including beam-related information is included in the transparent RRC container in the handover request message. The target logical DU can obtain the beam information the UE reported to the source logical DU’s CU in the measurement report. 

Proposal 1: RAN2 sends a reply LS to RAN3 on RACHless HO for mIAB including the following: 
4) confirms that the target logical DU is able to derive whether the UE is presently connected to the source logical DU from the information it receives during UE handover preparation. 
5) confirms that the target logical DU can obtain the UE ID in the source logical DU in order to identify the UE in the source logical DU during the UE handover preparation procedure.
6) confirms that the target logical DU can obtain the beam information the UE reported to the source logical DU’s CU in the measurement report. 
Proposal 2: CHO with CondT1 is not used in mobile IAB considering that the time for triggering UE HO is not so deterministic as in NTN though the trajectory of the vehicle is predictable in some cases.
Proposal 3: CHO event A4 (Neighbour becomes better than threshold) is reused independently for the CHO of UEs served by the mobile IAB node. 
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