[bookmark: _Toc193024528]3GPP TSG-RAN WG3 Meeting #112-e	R3-212171
E-meeting, 17-28 May 2021

Title: 	Discussion on conditional handover with SCG configuration
Source: 	Huawei
Agenda item:	8.1
Document Type:	Discussion
1. Introduction
[bookmark: _GoBack]In last meeting of RAN2#113bis, RAN2 discussed the CHO with SCG configuration and sent the LS [1] to RAN3. 

	As per the aforementioned agreement, the SCG configuration is applied only when the conditional reconfiguration for a PCell is met and CHO is executed. This agreement neither was captured in the specification, nor consulted with RAN3 so far. RAN2 has identified the following potential scenarios for conditional reconfiguration with SCG configuration:
1. CHO with same SN: CHO from source PCell 1 with SCG in SN 1 to target PCell 2 with SCG in the same SN 1.
2. CHO with different SNs: CHO from source PCell 1 with SCG in SN 1 to target PCell 2 with SCG in SN 2.
3. CHO from single-connectivity to an (MR-)DC connection: CHO from source PCell 1 to target PCell 2 with SCG in SN.
4. Scenarios 1, 2, 3, listed above, with target MCG and SCG in the same network node. This corresponds to the case where the UE is connected to two gNB-DUs in NR-DC, one serving the target MCG and the other serving the target SCG, connected to the same gNB-CU acting both as MN and SN.

RAN2 would like to ask the following questions:
Question 1: Is there any RAN3 specification impact if in any of the scenarios listed above the conditional reconfiguration (CHO) with SCG configuration is supported?
Question 2: Are there any other mobility scenarios, not included above, where conditional reconfiguration with SCG configuration would be possible? 



In this contribution, we provides the detailed analysis on the questions from RAN2.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
In CHO, RAN2 supports the intra-node PCell CHO. In MR-DC, the intra-node PCell change is triggered by the MN and the intra-node PSCell change is triggered by the SN. 
In (NG) EN-DC, the intra-node PCell change will trigger the change of S-Key. Therefore the MN need send the SN modification request procedure. In MR-DC except (NG) EN-DC, the intra-node PCell change does not require a S-Key change. 
Also there are some cases that the intra-node PCell change may require the SCG reconfiguration. For example, the inter-frequencies intra-node PCell change will cause the UE capability or measurement re-coordination between MN and SN. 
In our understanding, for these cases in the intra-node PCell CHO, the MN will trigger the SN modification procedure. But these modifications will not immediately applied by the SN. Therefor there should be some new indications in the SN modification request to inform SN about that. For other cases (e.g. the intra-node PCell change without S-key change and no SCG configuration change), there is no RAN3 impact.
Observation 1: For the intra-node PCell CHO in scenario 1, there are some cases that will have RAN3 stage3 specification impact. For example, the intra-node PCell change triggers the change of S-Key in (NG) EN-DC and the inter-frequencies intra-node PCell change triggers the UE capability or measurement re-coordination. 
In inter-MN change with/without SN change, the target MN initiates the Xn/X2 addition request procedure with the target SN. The source MN initiates the SN release request procedure to the source SN after receiving the handover request acknowledge message. In CHO, the source node sends the conditional handover request to the candidate nodes. The source node also may perform the early data forwarding.
In scenario 1 and 2, the candidate MN needs to initiate the Xn/Xn addition request procedure with the candidate SN. Since the UE will not immediately access to the candidate SN, it is the candidate Xn/X2 addition request procedure. RAN3 needs to use the same solution as for R17 CPA. For example, RAN3 needs to introduce the conditional indication in Xn/X2 addition request procedure. 
In scenario 1 and 2, the source MN shall not immediately initiate the SN release request procedure towards the source SN after receiving the handover request acknowledge message. It is different from the legacy MR-DC procedure. It is like the SN release procedure between the MN and source SN in R17 inter-SN CPC topic. For example, the source MN will send the SN release procedure when the execution condition is satisfied.
In the scenario 1 and 2, there is early data forwarding between source node and target node. In MR-DC, there is MN terminated SCG/split bearer and SN terminated MCG/SCG/split bearer. As discussed in R17 CPAC, we think the candidate MN also need perform the early data forwarding with the candidate SN which should impact on RAN3.
For the intra-MN PCell CHO with SN change, the MN need send the Xn/X2 addition procedure to the target SN and send the Xn/X2 release procedure to the source SN. Also the MN/SN needs to perform the early data forwarding. Like the above discussion, there is similar RAN3 impact.
Observation 2: For the inter-MN CHO in the scenario 1 and all the CHO in the scenario 2, there is RAN3 stage 3 specification impact. For example RAN3 need introduce the conditional indication in the Xn/X2 addition procedure, modify the timing of sending the Xn/X2 release procedure and support the early data forwarding between MN and SN.
For scenario 3 (i.e. from single-connectivity to an MR-DC connection), the MN need trigger the conditional Xn/X2 addition procedure and perform the early data forwarding.
Observation 3: For the scenario 3, there is RAN3 stage 3 specification impact Xn/X2 addition procedure and early data forwarding. For example RAN3 need introduce the conditional indication in the Xn/X2 addition procedure and support the early data forwarding between MN and SN.
In CHO, RAN3 introduces the CHO indication in the F1 UE context setup request/UE context modification request/ UE context release request message and introduces the Access success message in F1. In scenario 4, the gNB-CU of the target MN and target SN is the same but the gNB-DU of them are different. 
In our understanding, current RAN3 stage 2 specification supports the CHO indication in F1 for the target MCG and target SCG. But in the stage 2 TS 37.340, the source MN initiates the SN release request procedure to the source SN after receiving the handover request acknowledge message. 
In scenario 2, with target MCG and SCG in the same network node, RAN3 need to modify the specification (i.e. the source MN will not trigger the SN release until the execution condition of CHO is satisfied). Also RAN3 need to specify the procedure of CHO with SCG configuration in TS 38.401.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Observation 4:.Stage 2 specification should be modified to support scenario 4.
According to TS 37.340 clause 10, all the CHO cases that configure the target MN and target SN are included in the above scenarios. 
Observation 5: There are no other scenarios where conditional reconfiguration with SCG configuration would be possible.
3. Conclusions
In this contribution, we discussed the LS from RAN2 and has the following observations:
Observation 1: For the intra-node PCell CHO in scenario 1, there are some cases that will have RAN3 stage3 specification impact. For example, the intra-node PCell change triggers the change of S-Key in (NG) EN-DC and the inter-frequencies intra-node PCell change triggers the UE capability or measurement re-coordination. 
Observation 2: For the inter-MN CHO in the scenario 1 and all the CHO in the scenario 2, there is RAN3 stage 3 specification impact. For example RAN3 need introduce the conditional indication in the Xn/X2 addition procedure, modify the timing of sending the Xn/X2 release procedure and support the early data forwarding between MN and SN.
Observation 3: For the scenario 3, there is RAN3 stage 3 specification impact Xn/X2 addition procedure and early data forwarding. For example RAN3 need introduce the conditional indication in the Xn/X2 addition procedure and support the early data forwarding between MN and SN.
Observation 4:.Stage 2 specification should be modified to support scenario 4.
Observation 5: There are no other scenarios where conditional reconfiguration with SCG configuration would be possible.
It is proposed to reply RAN2 based above observations.
The draft LS is provided in [2].
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