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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the last meeting of RAN3#112, RAN3 discussed the CHO with SCG configuration and sent the LS [1] to RAN2. In this meeting, RAN3 receives the reply LS from RAN2.
	RAN2 would like to thank RAN3 for the response LS on Conditional Handover with SCG configuration. RAN2 has further discussed the topic, considering the feedback provided by RAN3. It has been concluded that CHO with SCG configuration is not supported in Rel-16. However, RAN2 agreed this shall be specified in Rel-17. Thus, RAN2 kindly asks RAN3 to take this decision into account and define necessary signaling in Rel-17. 



In this contribution, we will discuss the RAN3 specification impact.
2. Discussion
According to the discussion in RAN2 and RAN3, the conditional handover with SCG configuration is that the PCell CHO configuration includes the SCG configuration. The target PCell blindly configures the SCG. The network will only configure the execution condition for the candidate PCell and there is only one PSCell for each candidate PCell. Also network will not configure the execution condition for the PSCell. 
In R17 CPAC, RAN3 and RAN2 does not discuss the PCell change cases. Also in CPAC, the network may configure multiple candidate PSCell for each PCell and will configure the execution condition for each candidate PSCell. Therefore we think the conditional handover with SCG configuration is different from the R17 CPAC. 
Observation 1: The conditional handover with SCG configuration is different from the R17 CPAC. 
In the last meeting of RAN3#112, RAN3 discussed the four scenarios based on the LS [3] from RAN2 and agreed that all the scenarios assumed in RAN2 can’t be supported with the existing Rel.16 signalling. RAN3 has not identified any other scenarios beyond the list included in the RAN2’s LS. Therefore we will analyse the RAN3 specification impact for those four scenarios.
	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. [bookmark: OLE_LINK325]CHO with different SNs: CHO from source PCell 1 with SCG in SN 1 to target PCell 2 with SCG in SN 2.
3. [bookmark: OLE_LINK332][bookmark: OLE_LINK333]CHO from single-connectivity to an (MR-)DC connection: CHO from source PCell 1 to target PCell 2 with SCG in SN.
4. [bookmark: OLE_LINK338][bookmark: OLE_LINK339]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.




Scenario 1: CHO with same SN:
For this scenario, it can be further divided into following two sub cases according to the specification impact intra-node CHO with same SN and inter-node CHO with same SN.
[bookmark: OLE_LINK315][bookmark: OLE_LINK316]Scenario 1a: intra-node CHO with same SN:
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. 
[bookmark: OLE_LINK311][bookmark: OLE_LINK312]Scenario 1a can be also called as intra-node conditional PCell change while the SN is kept. The security keys of SCG needs to update during intra-node PCell change in EN-DC and NG(EN)-DC cases because the security keys of the PCell will change during intra-node PCell change. 
While if the intra-node PCell change is a conditional handover, the MN need to trigger the MN initiated SN modification procedure to inform the SN that the security key update is subject to a conditional PCell change at MN side. For NR, RAN2 has agreed that the intra-node PCell change does not need to change the key. Therefore, in other cases of MR-DC except (NG) EN-DC, the intra-node PCell change does not require a S-Key change. 
Furthermore, if the intra-node PCell conditional change crosses different frequencies, it will trigger the UE capability or measurement re-coordination between MN and SN. That will also need to inform the SN that the coordination is subject to intra-node PCell change in MN.
Because those modifications mentioned above should not be immediately applied by the SN, an indication is needed in the MN-initiated SN modification request to inform SN about that.
Proposal 1: To introduce a CHO with SCG indication in the MN-initiated SN modification request message for scenario 1a, intra-node CHO with same SN.
[bookmark: OLE_LINK328][bookmark: OLE_LINK329]Scenario 1b: inter-node CHO with same SN:
[bookmark: OLE_LINK330][bookmark: OLE_LINK331]Scenario 2: CHO with different SNs:
[bookmark: OLE_LINK326][bookmark: OLE_LINK327]In CHO case, the candidate target MNs needs to initiate the Xn/X2 addition request procedure to the existing SN if the target MN decides to keep the SN. Since the UE will not immediately access to the SN, a new CHO with SCG indicator is needed to introduce in Xn/X2 SN addition request message. 
[bookmark: OLE_LINK334][bookmark: OLE_LINK335]Similar to scenario 1b, the same new CHO with SCG indicator is also needed for scenario 2.
[bookmark: OLE_LINK313][bookmark: OLE_LINK314][bookmark: OLE_LINK336][bookmark: OLE_LINK337]Proposal 2: To introduce a new CHO with SCG indication in the SN addition request message for scenario 1b (inter-node CHO with same SN) and scenario 2 (CHO with different SNs).
Another impact on the target MN is the time to initiate the SN release message to the (source) SN. Normally, if the inter-MN change is not a conditional handover, the source MN will initiate the SN release request to the SN after receiving the handover request acknowledge message. 
[bookmark: OLE_LINK323][bookmark: OLE_LINK324]In scenario 1 and 2, the source MN shall not immediately initiate the SN release request towards the source SN after receiving the handover request acknowledge message. It is different from the legacy MR-DC procedure.  The source MN should send the SN release procedure when it receives the handover success message from the target MN.
Proposal 3: The source MN sends the Xn/X2 SN release procedure after it receives the handover success message from the target MN fir scenario 1 (CHO with same SN) and scenario 2 (CHO with different SNs).
Scenario 3: CHO from single-connectivity to an (MR-) DC connection:
For scenario 3, the new CHO with SCG indicator from the target MN to the SN is also needed as proposal 2 proposed.
Proposal 4: To introduce a new CHO with SCG indication in the SN addition request message for scenario 3.
In CHO, there is early data forwarding between source MN and candidate MN. In MR-DC, there is MN terminated SCG/split bearer and SN terminated MCG/SCG/split bearer. In case of CHO with SCG configuration, early data forwarding to the target SN should be also supported in order to reduce the delay of data transmission. The candidate MN can forward the PDCP SDUs for the SN terminated bearers and forward the PDCP PDUs for the MN terminated SCG/split bearer to the target SN. 
In rel-17 CPAC, RAN3 has agreed to support the early data forwarding of PDCP SDUs between MN and candidate SN. Also RAN3 is also agreed the early data forwarding of PDCP PDUs between MN and candidate SN in CPAC. In our understanding, the early data forwarding CHO with SCG configuration may reuse the mechanisms agreed in rel-17 CPAC. .
[bookmark: OLE_LINK342][bookmark: OLE_LINK343]Proposal 5: Supporting of early data forwarding for CHO with SCG configuration reuses the mechanisms agreed in rel-17 CPAC.
[bookmark: _GoBack]Scenario 4: Scenarios 1, 2, 3, listed above, with target MCG and SCG in the same network node:
RAN3 introduced a CHO indication in the F1 UE context setup request/UE context modification request/ UE context release request message and introduced an Access Success message in F1AP for rel-16 CHO. In rel-16, conditional PCell change reuses the same CHO indication as in CHO. In rel-17 CPAC, RAN3 also agreed to reuse the exiting CHO indication in F1/E1.
In scenario 4, the gNB-CU of the target MN and target SN is the same but the gNB-DU of them are different. Therefore the DU of the target SN also need to know about the conditional CHO with SCG. We think that the existing CHO indication in F1AP and E1AP can also be reused in this case. 
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Proposal 6: For scenario 4, to reuse the existing rel-16 CHO indication in F1AP and E1AP for the target SN side with description update in the procedure text to include the CHO with SCG configuration case.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Based on the discussion in this paper, we have the following observations and proposals.
Observation 1: The conditional handover with SCG configuration is different from the R17 CPAC. 
Proposal 1: To introduce a CHO with SCG indication in the MN-initiated SN modification request message for scenario 1a, intra-node CHO with same SN.
Proposal 2: To introduce a new CHO with SCG indication in the SN addition request message for scenario 1b (inter-node CHO with same SN) and scenario 2 (CHO with different SNs).
Proposal 3: The source MN sends the Xn/X2 SN release procedure after it receives the handover success message from the target MN fir scenario 1 (CHO with same SN) and scenario 2 (CHO with different SNs).
Proposal 4: To introduce a new CHO with SCG indication in the SN addition request message for scenario 3.
Proposal 5: Supporting of early data forwarding for CHO with SCG configuration reuses the mechanisms agreed in rel-17 CPAC.
Proposal 6: For scenario 4, to reuse the existing rel-16 CHO indication in F1AP and E1AP for the target SN side with description update in the procedure text to include the CHO with SCG configuration case.
It is proposed to agree to the CRs in [4] ~ [8].
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