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1. Introduction
[bookmark: OLE_LINK1]At last meeting, RAN2 worked on stage-2 CR [1] for Rel-17 CHO with MR-DC and made the following conclusions [2]: 
	· 1: RAN2 introduces a new section with signaling flows to capture procedures for CHO with MR-DC in TS 37.340.
· 1: For Rel-17 CHO with MR-DC, RAN2 introduces one common procedure text and signalling flow for both CHO with/without SN change and CHO with SN addition procedures, with some notes and specific text descriptions to distinguish the different parts between these two procedures.

Proposal 3: Discuss whether there can be a target SN without SCG in CHO with SN procedure:
− Yes, i.e. as the legacy HO with SN procedure;
− No, i.e. there must be an SCG in CHO.
· Postponed. Can be discussed based on contributions in the next meeting (if time allows and use case can be made clear). CRs should be progressed based on “No” for now, we will decide in the next meeting.



In this contribution, we discussed the postponed issue for CHO with SN procedure.
2. Discussion
At last meeting, RAN2 decided to introduce a new section for Rel-17 CHO with MR-DC procedure (including CHO with SCG addition and CHO with/without SCG change). And the current CR is proceeded based on the assumption that there must be an SCG in CHO. However, there is an remaining issue on whether there can be a target SN without SCG in CHO with SN procedure.
In the legacy HO with SN procedure (i.e. Inter-Master Node handover with/without Secondary Node change, eNB/gNB to Master Node change), the target SN can be configured without SCG radio resources. For example, only SN terminated MCG bearers are configured in the target SN. Thus, UE performs RA to the target SN only if configured with bearers requiring SCG radio resources.
Observation 1: In the legacy HO with SN procedure (i.e. Inter-Master Node handover with/without Secondary Node change, eNB/gNB to Master Node change), the target SN can be configured without SCG radio resources.
According to the current RRC spec, the UE shall identify the CHO candidate cell via checking whether the RRCReconfiguration within condRRCReconfig includes the masterCellGroup or not. Even if there is a CHO with SN, the UE will not further check whether there is a secondaryCellGroup in the CHO candidate configuration. So it’s transparent to the UE whether the CHO configuration includes an SCG configuration or not. The corresponding normative text in TS 38.331 [3] can be found as below:
	[bookmark: _Toc60776797][bookmark: _Toc115428507]5.3.5.13.4	Conditional reconfiguration evaluation
The UE shall:
1>	for each condReconfigId within the VarConditionalReconfig:
2>	if the RRCReconfiguration within condRRCReconfig includes the masterCellGroup including the reconfigurationWithSync:
3>	consider the cell which has a physical cell identity matching the value indicated in the ServingCellConfigCommon included in the reconfigurationWithSync within the masterCellGroup in the received condRRCReconfig to be applicable cell;
2>	else if the RRCReconfiguration within condRRCReconfig includes the secondaryCellGroup including the reconfigurationWithSync:
3>	consider the cell which has a physical cell identity matching the value indicated in the ServingCellConfigCommon included in the reconfigurationWithSync within the secondaryCellGroup within the received condRRCReconfig to be applicable cell;


Observation 2: According to the current RRC spec, if a conditional reconfiguration is identified as a CHO candidate, the UE shall not further check whether there is a secondaryCellGroup or not. So it’s transparent to the UE whether the CHO configuration includes an SCG configuration or not. 
Besides, in Rel-17 CHO with MR-DC, the UE shall only evaluate the execution conditions associated with candidate PCells (no execution conditions for candidate PSCells), and trigger the CHO execution when the corresponding execution condition is met. 
Observation 3: For CHO with MR-DC, the UE just evaluates the execution conditions associated with candidate PCells, i.e. no execution condition for the target PSCell. 
Thus, it’s possible to configure the CHO with SN but without SCG radio resources, which has no additional impact on the current CHO handling. For example, in case of CHO without SN change, if the SN is only configured bearers without SCG radio resources (e.g. SN terminated MCG bearers), the (target) SN may decide not to change the bearer type in CHO. So we think no need to have the restriction that there must be an SCG in CHO with SN. It can be up to the NW implementation whether to have an SCG in CHO with SN or not.
Observation 4: In CHO without SN change, if the SN is only configured bearers without SCG radio resources (e.g. SN terminated MCG bearers), the (target) SN may decide not to change the bearer type in CHO. 

Proposal 1: It can be up to the NW implementation whether to configure an SCG in CHO with SN procedure or not, i.e. there can be a target SN without SCG in CHO with SN procedure.
Considering that there may be a target SN without SCG in CHO with SN procedure, the Random Access procedure towards the (target) SN could be optional. I.e. the UE synchronizes to the (target) SN only if configured with bearers requiring SCG radio resources.
The current CR in [1] is proceeded based on the assumption that there must be an SCG in CHO, i.e. CHO with SCG. So if the proposal 1 is approved, the CR could be updated, e.g. change “CHO with SCG” to “CHO with SN”. The corresponding TS 37.340 TP based on the CR in [1] is provided in the Annex 1.
Proposal 2: If the Proposal 1 is agreed, RAN2 to agree the TP for TS 37.340 in the Annex 1.
If the proposal 1 is not agreed, i.e. there must be an SCG in CHO with SN procedure, then the Random Access procedure towards the (target) SN could be mandatory during the CHO execution. So the CR in [1] needs to be updated as well, e.g. to specify that the synchronization to the (target) SN is a mandatory step.
[bookmark: _GoBack]Besides, to avoid any ambiguity on NW implementation, some restriction could be added in the stage-3 specs to clearly clarify there must be an secondaryCellGroup in the CHO with SN configuration, e.g. capture “in CHO with SN, the RRCReconfiguration within condRRCReconfig must include the secondaryCellGroup” in the field description for condRRCReconfig.
The corresponding TPs for TS 37.340, TS 38.331 and TS 36.331 are provided in the Annex 2.
Proposal 3: If the Proposal 1 is not agreed, i.e. there must be an SCG in CHO with SN procedure, RAN2 to agree the TPs for TS 37.340, TS 38.331 and TS 36.331 in the Annex 2.
3. Conclusion and proposals
In this contribution, we discussed the remaining issue on CHO with SN procedure with the following observations and proposals:
Observation 1: In the legacy HO with SN procedure (i.e. Inter-Master Node handover with/without Secondary Node change, eNB/gNB to Master Node change), the target SN can be configured without SCG radio resources.
Observation 2: According to the current RRC spec, if a conditional reconfiguration is identified as a CHO candidate, the UE shall not further check whether there is a secondaryCellGroup or not. So it’s transparent to the UE whether the CHO configuration includes an SCG configuration or not. 
Observation 3: For CHO with MR-DC, the UE just evaluates the execution conditions associated with candidate PCells, i.e. no execution condition for the target PSCell. 
Observation 4: In CHO without SN change, if the SN is only configured bearers without SCG radio resources (e.g. SN terminated MCG bearers), the (target) SN may decide not to change the bearer type in CHO. 
Proposal 1: It can be up to the NW implementation whether to configure an SCG in CHO with SN procedure or not, i.e. there can be a target SN without SCG in CHO with SN procedure.
Proposal 2: If the Proposal 1 is agreed, RAN2 to agree the TP for TS 37.340 in the Annex 1.
Proposal 3: If the Proposal 1 is not agreed, i.e. there must be an SCG in CHO with SN procedure, RAN2 to agree the TPs for TS 37.340, TS 38.331 and TS 36.331 in the Annex 2.
4. Reference
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Annex 1
TP for TS 37.340
The TP for TS 37.340 based on the CR in R2-2210826. The changes are highlighted by yellow:
1. update “CHO with SCG” to “CHO with SN”;
2. remove “Editor’s Note:	FFS whether the Random Access procedure towards the (target) SN is mandatory or optional, depending on whether there must be an SCG in CHO with SN procedure.”.

10.x	Conditional Handover with SN
10.x.1	EN-DC
The Conditional Handover with SN procedure is used to transfer a UE context from a source MN to a target MN while CHO is configured with SN (including CHO with SN addition and CHO with/without SN change). In case of the CHO with/without SN change, the UE context at the SN is kept or moved to another SN. 


Figure 10.X.1-1: Conditional Handover with SN procedure
Figure 10.x.1-1 shows an example signaling flow for Conditional Handover with SN.
NOTE 1:	For a CHO without SN change, the source SN and the target SN shown in Figure 10.x.1-1 are the same node.
NOTE 1a:	For a CHO with SN addition, the source SN and steps involved with the source SN in Figure 10.x.1-1 are ignored.
1.	The source MN starts the conditional handover procedure by initiating the X2 Handover Preparation procedure including MCG configuration and, if the UE is configured with an SCG, SCG configuration. The source MN may include the (source) SN UE X2AP ID, SN ID, the UE context in the (source) SN and the Conditional Handover Information Request IE in the Handover Request message.
NOTE 2:	In case of the CHO with/without SN change, the source MN may trigger the MN-initiated SN Modification procedure (to the source SN) to retrieve the current SCG configuration before step 1.
2.	If the candidate MN decides to keep the UE context in the SN, the candidate MN sends the SgNB Addition Request message to the SN including the SN UE X2AP ID as a reference to the UE context in the SN that was established by the source MN. If the candidate MN decides to change the SN allowing delta configuration, the candidate MN sends the SgNB Addition Request message to the candidate SN including the UE context in the source SN that was established by the source MN. Otherwise, the candidate MN may send the SgNB Addition Request message to the candidate SN including neither the SN UE X2AP ID nor the UE context in the source SN that was established by the source MN. Within the SgNB Addition Request message, the candidate MN also includes the CHO related information, i.e., CHO Information SN Addition IE. 
3.	The (candidate) SN replies with the SN Addition Request Acknowledge message. The (candidate) SN may include the indication of full or delta RRC configuration.
NOTE 2a:	In CHO with SCG configuration, it is up to the candidate MN implementation to make sure that the CG-Config provided from the (candidate) SN can be used in all CHO preparations.
4.	The candidate MN includes within the Handover Request Acknowledge message a transparent container to be sent to the UE as an RRC message to perform the conditional handover, and may also provide forwarding addresses to the source MN. The candidate MN indicates to the source MN that the UE context in the SN is kept if the candidate MN and the SN decided to keep the UE context in the SN in step 2 and step 3.
5.	The source MN sends an RRCConnectionReconfiguration message to the UE, including the CHO configuration, i.e. a list of RRCConnectionReconfiguration* messages and associated execution conditions, in which each RRCConnectionReconfiguration* message contains the SCG configuration in the RRCReconfiguration** message received from the candidate SN in step 3 and an MCG configuration.
6.	The UE applies the RRCConnectionReconfiguration message received in step 5, stores the CHO configuration and replies to the MN with an RRCConnectionReconfigurationComplete message.
Editor’s Note:	FFS. It’s up to RAN3 decision when to perform early data forwarding for SN-terminated bearers.
7/8. The UE maintains connection with the source MN and, if the UE is configured with an SN, the source SN, after receiving CHO configuration, and starts evaluating the CHO execution conditions for the candidate cell(s). If at least one CHO candidate cell satisfies the corresponding CHO execution condition, the UE detaches from the source MN, applies the stored corresponding configuration for that selected candidate cell, synchronises to that candidate cell and completes the RRC handover procedure by sending RRCConnectionReconfigurationComplete* message to the target MN. The UE releases stored CHO configurations after successful completion of RRC handover procedure.
NOTE 3:	In case the target SN includes the indication of full RRC configuration, the MN performs release of the SN terminated radio bearer configuration and release and add of the NR SCG configuration part towards the UE.
9.	If configured with bearers requiring SCG radio resources, the UE synchronizes to the (target) SN.

NOTE 4:	The order the UE performs Random Access towards the MN (step 7) and performs the Random Access procedure towards the (target) SN (step 9) is not defined.
10.	If the RRC connection reconfiguration procedure was successful, the target MN informs the (target) SN via SgNB Reconfiguration Complete message. 
11.	The target MN sends the Handover Success message to the source MN to inform that the UE has successfully accessed the target cell. 
12a/b.	The source MN sends SgNB Release Request message to the (source) SN including a Cause indicating MCG mobility and, if applicable, data forwarding information. The (source) SN acknowledges the release request. The source MN indicates to the (source) SN that the UE context in SN is kept, if it receives the indication from the target MN. 
12c. The source MN sends the Handover Cancel message toward the other signalling connections or other candidate MNs, if any, to cancel CHO for the UE. 
12d/e. The target MN or/and other candidate MN(s) sends the SgNB Release Request message(s) to other candidate SN(s), if configured. The other candidate SN(s) acknowledges the release request.
13a.	The SN the Secondary RAT Data Usage Report message to the source MN and includes the data volumes delivered to and received from the UE over the NR radio for the related E-RABs.
NOTE 5:	The order the source SN sends the Secondary RAT Data Usage Report message and performs data forwarding with MN/target SN is not defined. The SgNB may send the report when the transmission of the related bearer is stopped.
13b.	The source MN sends the Secondary RAT Data Usage Report message to MME to provide information on the used NR resource.
14.	For bearers using RLC AM, the source MN sends the SN Status Transfer message, including, if needed, SN Status received from the source SN to the target MN. The target forwards the SN Status to the target SN, if needed.
15.	If applicable, data forwarding takes place from the source side. If the SN is kept, data forwarding may be omitted for SN-terminated bearers kept in the SN.
16-19.	The target MN initiates the S1 Path Switch procedure.
NOTE 6:	If new UL TEIDs of the S-GW are included, the target MN performs the MN initiated SN Modification procedure to provide them to the SN.
20.	The target MN initiates the UE Context Release procedure towards the source MN.
21.	Upon reception of the UE Context Release message, the (source) SN releases C-plane related resources associated to the UE context towards the source MN. Any ongoing data forwarding may continue. The SN shall not release the UE context associated with the target MN if the UE context kept indication was included in the SgNB Release Request message in step 12a.

10.x.2	MR-DC with 5GC
The Conditional Handover with SN procedure is used to transfer a UE context from a source MN to a target MN while CHO is configured with SN (including CHO with SN addition and CHO with/without SN change). In case of the CHO with/without SN change, the UE context at the SN is kept or moved to another SN. 

 
Figure 10.x.2-1: Conditional Handover with SN procedure
Figure 10.x.2-1 shows an example signaling flow for Conditional Handover with SN.
NOTE 1:	For a CHO without SN change, the source SN and the target SN shown in Figure 10.x.2-1 are the same node.
NOTE 1a:	For a CHO with SN addition, the source SN and steps involved with the source SN in Figure 10.x.2-1 are ignored.
1.	The source MN starts the conditional handover procedure by initiating the Xn Handover Preparation procedure including MCG configuration and, if the UE is configured with an SCG, SCG configuration. The source MN includes the (source) SN UE XnAP ID, SN ID, the UE context in the (source) SN and the Conditional Handover Information Request IE in the Handover Request message.
NOTE 2:	In case of the CHO with/without SN change, the source MN may trigger the MN-initiated SN Modification procedure (to the source SN) to retrieve the current SCG configuration before step 1.
2.	If the candidate MN decides to keep the UE context in the SN, the candidate MN sends the SN Addition Request message to the SN including the SN UE XnAP ID as a reference to the UE context in the SN that was established by the source MN. If the candidate MN decides to change the SN allowing delta configuration, the candidate MN sends the SN Addition Request message to the candidate SN including the UE context in the source SN that was established by the source MN. Otherwise, the candidate MN may send the SN Addition Request message to the candidate SN including neither the SN UE XnAP ID nor the UE context in the source SN that was established by the source MN. Within the SN Addition Request message, the candidate MN also includes the CHO related information, i.e., CHO Information SN Addition IE. 
3.	The (candidate) SN replies with the SN Addition Request Acknowledge message. The (candidate) SN may include the indication of the full or delta RRC configuration.
NOTE 2a: In CHO with SCG configuration, it is up to the candidate MN implementation to make sure that the CG-Config provided from the (candidate) SN can be used in all CHO preparations.
3a.	For the SN terminated bearers using MCG resources, the candidate MN provides Xn-U DL TNL address information in the Xn-U Address Indication message.
4.	The candidate MN includes within the Handover Request Acknowledge message the MN RRC reconfiguration message to be sent to the UE in order to perform the conditional handover, and may also provide forwarding addresses to the source MN. If PDU session split is performed in the target side during handover procedure, more than one data forwarding addresses corresponding to each node are included in the Handover Request Acknowledge message. The candidate MN indicates to the source MN that the UE context in the SN is kept if the candidate MN and the SN decided to keep the UE context in the SN in step 2 and step 3.
5.	The source MN sends an RRC reconfiguration message to the UE, including the CHO configuration, i.e. a list of RRC reconfiguration* messages and associated execution conditions, in which each RRC reconfiguration* message contains the SCG configuration in the RRC reconfiguration** message received from the candidate SN in step 3 and an MCG configuration.
6.	The UE applies the RRC reconfiguration message received in step 5, stores the CHO configuration and replies to the MN with an RRC reconfiguration complete message.  
Editor’s Note:	FFS. It’s up to RAN3 decision when to perform early data forwarding for SN-terminated bearers.
7/8. The UE maintains connection with the source MN and, if the UE is configured with an SN, the source SN, after receiving CHO configuration, and starts evaluating the CHO execution conditions for the candidate cell(s). If at least one CHO candidate cell satisfies the corresponding CHO execution condition, the UE detaches from the source MN, applies the stored corresponding configuration for that selected candidate cell, synchronises to that candidate cell and completes the RRC handover procedure by sending RRC reconfiguration complete* message to the target MN. The UE releases stored CHO configurations after successful completion of RRC handover procedure.
NOTE 3:	In case the target SN includes the indication of the full RRC configuration, the MN performs release of the SN terminated radio bearer configuration and release and add of the NR SCG configuration part towards the UE.
9.	If configured with bearers requiring SCG radio resources, the UE synchronizes to the (target) SN.

NOTE 4:	The order the UE performs Random Access towards the MN (step 7) and performs the Random Access procedure towards the (target) SN (step 9) is not defined.
10.	If the RRC connection reconfiguration procedure was successful, the target MN informs the (target) SN via SN Reconfiguration Complete message. 
11.	The target MN sends the Handover Success message to the source MN to inform that the UE has successfully accessed the target cell. 
12a/b.	The source MN sends SN Release Request message to the (source) SN including a Cause indicating MCG mobility. The (source) SN acknowledges the release request. The source MN indicates to the (source) SN that the UE context in SN is kept, if it receives the indication from the target MN. 
12c.	The source MN sends XN-U Address Indication message to the (source) SN to transfer data forwarding information. More than one data forwarding addresses may be provided if the PDU session is split in the target side.
12d. The source MN sends the Handover Cancel message toward the other signalling connections or other candidate MNs, if any, to cancel CHO for the UE. 
12e/f. The target MN or/and other candidate MN(s) sends the SN Release Request message(s) to other candidate SN(s), if configured. The other candidate SN(s) acknowledges the release request.
13a. The source SN sends the Secondary RAT Data Usage Report message to the source MN and includes the data volumes delivered to and received from the UE over the NR/E-UTRA radio as described in clause 10.11.2.
NOTE 5:	The order the source SN sends the Secondary RAT Data Usage Report message and performs data forwarding with MN/target SN is not defined. The SN may send the report when the transmission of the related QoS is stopped.
13b. The source MN sends the Secondary RAT Data Usage Report message to AMF to provide information on the used NR/E-UTRA resource.
14.	For bearers using RLC AM, the source MN sends the SN Status Transfer message to the target MN, including, if needed, SN Status received from the source SN. The target forwards the SN Status to the target SN, if needed.
15.	If applicable, data forwarding takes place from the source side. If the SN is kept, data forwarding may be omitted for the SN terminated bearers or QoS flows kept in the SN.
16-19.	The target MN initiates the Path Switch procedure. If the target MN includes multiple DL TEIDs for one PDU session in the Path Switch Request message, multiple UL TEID of the UPF for the PDU session should be included in the Path Switch Ack message in case there is TEID update in UPF.
NOTE 6:	If new UL TEIDs of the UPF for SN are included, the target MN performs MN initiated SN Modification procedure to provide them to the SN.
20.	The target MN initiates the UE Context Release procedure towards the source MN.
21.	Upon reception of the UE Context Release message from source MN, the (source) SN releases C-plane related resources associated to the UE context towards the source MN. Any ongoing data forwarding may continue. The SN shall not release the UE context associated with the target MN if the UE contest kept indication was included in the SN Release Request message in step 12a.
Annex 2
TP for TS 37.340
The TP for TS 37.340 based on the CR in R2-2210826. The changes are highlighted by yellow:
10.x	Conditional Handover with SCG
10.x.1	EN-DC
The Conditional Handover with SCG procedure is used to transfer a UE context from a source MN to a target MN while CHO is configured with SCG (including CHO with SCG addition and CHO with/without SCG change). In case of the CHO with/without SCG change, the UE context at the SN is kept or moved to another SN. 


Figure 10.X.1-1: Conditional Handover with SCG procedure
Figure 10.x.1-1 shows an example signaling flow for Conditional Handover with SCG.
NOTE 1:	For a CHO without SN change, the source SN and the target SN shown in Figure 10.x.1-1 are the same node.
NOTE 1a:	For a CHO with SCG addition, the source SN and steps involved with the source SN in Figure 10.x.1-1 are ignored.
1.	The source MN starts the conditional handover procedure by initiating the X2 Handover Preparation procedure including MCG configuration and, if the UE is configured with an SCG, SCG configuration. The source MN may include the (source) SN UE X2AP ID, SN ID, the UE context in the (source) SN and the Conditional Handover Information Request IE in the Handover Request message.
NOTE 2:	In case of the CHO with/without SCG change, the source MN may trigger the MN-initiated SN Modification procedure (to the source SN) to retrieve the current SCG configuration before step 1.
2.	If the candidate MN decides to keep the UE context in the SN, the candidate MN sends the SgNB Addition Request message to the SN including the SN UE X2AP ID as a reference to the UE context in the SN that was established by the source MN. If the candidate MN decides to change the SN allowing delta configuration, the candidate MN sends the SgNB Addition Request message to the candidate SN including the UE context in the source SN that was established by the source MN. Otherwise, the candidate MN may send the SgNB Addition Request message to the candidate SN including neither the SN UE X2AP ID nor the UE context in the source SN that was established by the source MN. Within the SgNB Addition Request message, the candidate MN also includes the CHO related information, i.e., CHO Information SN Addition IE. 
3.	The (candidate) SN replies with the SN Addition Request Acknowledge message. The (candidate) SN may include the indication of full or delta RRC configuration.
NOTE 2a:	In CHO with SCG configuration, it is up to the candidate MN implementation to make sure that the CG-Config provided from the (candidate) SN can be used in all CHO preparations.
4.	The candidate MN includes within the Handover Request Acknowledge message a transparent container to be sent to the UE as an RRC message to perform the conditional handover, and may also provide forwarding addresses to the source MN. The candidate MN indicates to the source MN that the UE context in the SN is kept if the candidate MN and the SN decided to keep the UE context in the SN in step 2 and step 3.
5.	The source MN sends an RRCConnectionReconfiguration message to the UE, including the CHO configuration, i.e. a list of RRCConnectionReconfiguration* messages and associated execution conditions, in which each RRCConnectionReconfiguration* message contains the SCG configuration in the RRCReconfiguration** message received from the candidate SN in step 3 and an MCG configuration.
6.	The UE applies the RRCConnectionReconfiguration message received in step 5, stores the CHO configuration and replies to the MN with an RRCConnectionReconfigurationComplete message.
Editor’s Note:	FFS. It’s up to RAN3 decision when to perform early data forwarding for SN-terminated bearers.
7/8. The UE maintains connection with the source MN and, if the UE is configured with an SN, the source SN, after receiving CHO configuration, and starts evaluating the CHO execution conditions for the candidate cell(s). If at least one CHO candidate cell satisfies the corresponding CHO execution condition, the UE detaches from the source MN, applies the RRCConnectionReconfiguration* message corresponding to the selected candidate cell, synchronises to that candidate cell and completes the RRC handover procedure by sending RRCConnectionReconfigurationComplete* message to the target MN. The UE releases stored CHO configurations after successful completion of RRC handover procedure.
NOTE 3:	In case the target SN includes the indication of full RRC configuration, the MN performs release of the SN terminated radio bearer configuration and release and add of the NR SCG configuration part towards the UE.
9.	The UE synchronizes to the (target) PSCell indicated in the RRCConnectionReconfiguration* message applied in step 7/8.

NOTE 4:	The order the UE performs Random Access towards the MN (step 7) and performs the Random Access procedure towards the (target) SN (step 9) is not defined.
10.	If the RRC connection reconfiguration procedure was successful, the target MN informs the (target) SN via SgNB Reconfiguration Complete message. 
11.	The target MN sends the Handover Success message to the source MN to inform that the UE has successfully accessed the target cell. 
12a/b.	The source MN sends SgNB Release Request message to the (source) SN including a Cause indicating MCG mobility and, if applicable, data forwarding information. The (source) SN acknowledges the release request. The source MN indicates to the (source) SN that the UE context in SN is kept, if it receives the indication from the target MN. 
12c. The source MN sends the Handover Cancel message toward the other signalling connections or other candidate MNs, if any, to cancel CHO for the UE. 
12d/e. The target MN or/and other candidate MN(s) sends the SgNB Release Request message(s) to other candidate SN(s), if configured. The other candidate SN(s) acknowledges the release request.
13a.	The SN the Secondary RAT Data Usage Report message to the source MN and includes the data volumes delivered to and received from the UE over the NR radio for the related E-RABs.
NOTE 5:	The order the source SN sends the Secondary RAT Data Usage Report message and performs data forwarding with MN/target SN is not defined. The SgNB may send the report when the transmission of the related bearer is stopped.
13b.	The source MN sends the Secondary RAT Data Usage Report message to MME to provide information on the used NR resource.
14.	For bearers using RLC AM, the source MN sends the SN Status Transfer message, including, if needed, SN Status received from the source SN to the target MN. The target forwards the SN Status to the target SN, if needed.
15.	If applicable, data forwarding takes place from the source side. If the SN is kept, data forwarding may be omitted for SN-terminated bearers kept in the SN.
16-19.	The target MN initiates the S1 Path Switch procedure.
NOTE 6:	If new UL TEIDs of the S-GW are included, the target MN performs the MN initiated SN Modification procedure to provide them to the SN.
20.	The target MN initiates the UE Context Release procedure towards the source MN.
21.	Upon reception of the UE Context Release message, the (source) SN releases C-plane related resources associated to the UE context towards the source MN. Any ongoing data forwarding may continue. The SN shall not release the UE context associated with the target MN if the UE context kept indication was included in the SgNB Release Request message in step 12a.

10.x.2	MR-DC with 5GC
The Conditional Handover with SCG procedure is used to transfer a UE context from a source MN to a target MN while CHO is configured with SCG (including CHO with SCG addition and CHO with/without SCG change). In case of the CHO with/without SCG change, the UE context at the SN is kept or moved to another SN. 


Figure 10.x.2-1: Conditional Handover with SCG procedure
Figure 10.x.2-1 shows an example signaling flow for Conditional Handover with SCG.
NOTE 1:	For a CHO without SN change, the source SN and the target SN shown in Figure 10.x.2-1 are the same node.
NOTE 1a:	For a CHO with SCG addition, the source SN and steps involved with the source SN in Figure 10.x.2-1 are ignored.
1.	The source MN starts the conditional handover procedure by initiating the Xn Handover Preparation procedure including MCG configuration and, if the UE is configured with an SCG, SCG configuration. The source MN includes the (source) SN UE XnAP ID, SN ID, the UE context in the (source) SN and the Conditional Handover Information Request IE in the Handover Request message.
NOTE 2:	In case of the CHO with/without SCG change, the source MN may trigger the MN-initiated SN Modification procedure (to the source SN) to retrieve the current SCG configuration before step 1.
2.	If the candidate MN decides to keep the UE context in the SN, the candidate MN sends the SN Addition Request message to the SN including the SN UE XnAP ID as a reference to the UE context in the SN that was established by the source MN. If the candidate MN decides to change the SN allowing delta configuration, the candidate MN sends the SN Addition Request message to the candidate SN including the UE context in the source SN that was established by the source MN. Otherwise, the candidate MN may send the SN Addition Request message to the candidate SN including neither the SN UE XnAP ID nor the UE context in the source SN that was established by the source MN. Within the SN Addition Request message, the candidate MN also includes the CHO related information, i.e., CHO Information SN Addition IE. 
3.	The (candidate) SN replies with the SN Addition Request Acknowledge message. The (candidate) SN may include the indication of the full or delta RRC configuration.
NOTE 2a: In CHO with SCG configuration, it is up to the candidate MN implementation to make sure that the CG-Config provided from the (candidate) SN can be used in all CHO preparations.
3a.	For the SN terminated bearers using MCG resources, the candidate MN provides Xn-U DL TNL address information in the Xn-U Address Indication message.
4.	The candidate MN includes within the Handover Request Acknowledge message the MN RRC reconfiguration message to be sent to the UE in order to perform the conditional handover, and may also provide forwarding addresses to the source MN. If PDU session split is performed in the target side during handover procedure, more than one data forwarding addresses corresponding to each node are included in the Handover Request Acknowledge message. The candidate MN indicates to the source MN that the UE context in the SN is kept if the candidate MN and the SN decided to keep the UE context in the SN in step 2 and step 3.
5.	The source MN sends an RRC reconfiguration message to the UE, including the CHO configuration, i.e. a list of RRC reconfiguration* messages and associated execution conditions, in which each RRC reconfiguration* message contains the SCG configuration in the RRC reconfiguration** message received from the candidate SN in step 3 and an MCG configuration.
6.	The UE applies the RRC reconfiguration message received in step 5, stores the CHO configuration and replies to the MN with an RRC reconfiguration complete message.  
Editor’s Note:	FFS. It’s up to RAN3 decision when to perform early data forwarding for SN-terminated bearers.
7/8. The UE maintains connection with the source MN and, if the UE is configured with an SN, the source SN, after receiving CHO configuration, and starts evaluating the CHO execution conditions for the candidate cell(s). If at least one CHO candidate cell satisfies the corresponding CHO execution condition, the UE detaches from the source MN, applies the RRC reconfiguration* message corresponding to the selected candidate cell, synchronises to that candidate cell and completes the RRC handover procedure by sending RRC reconfiguration complete* message to the target MN. The UE releases stored CHO configurations after successful completion of RRC handover procedure.
NOTE 3:	In case the target SN includes the indication of the full RRC configuration, the MN performs release of the SN terminated radio bearer configuration and release and add of the NR SCG configuration part towards the UE.
9.	The UE synchronizes to the (target) PSCell indicated in the RRC reconfiguration* message applied in step 7/8.

NOTE 4:	The order the UE performs Random Access towards the MN (step 7) and performs the Random Access procedure towards the (target) SN (step 9) is not defined.
10.	If the RRC connection reconfiguration procedure was successful, the target MN informs the (target) SN via SN Reconfiguration Complete message. 
11.	The target MN sends the Handover Success message to the source MN to inform that the UE has successfully accessed the target cell. 
12a/b.	The source MN sends SN Release Request message to the (source) SN including a Cause indicating MCG mobility. The (source) SN acknowledges the release request. The source MN indicates to the (source) SN that the UE context in SN is kept, if it receives the indication from the target MN. 
12c.	The source MN sends XN-U Address Indication message to the (source) SN to transfer data forwarding information. More than one data forwarding addresses may be provided if the PDU session is split in the target side.
12d. The source MN sends the Handover Cancel message toward the other signalling connections or other candidate MNs, if any, to cancel CHO for the UE. 
12e/f. The target MN or/and other candidate MN(s) sends the SN Release Request message(s) to other candidate SN(s), if configured. The other candidate SN(s) acknowledges the release request.
13a. The source SN sends the Secondary RAT Data Usage Report message to the source MN and includes the data volumes delivered to and received from the UE over the NR/E-UTRA radio as described in clause 10.11.2.
NOTE 5:	The order the source SN sends the Secondary RAT Data Usage Report message and performs data forwarding with MN/target SN is not defined. The SN may send the report when the transmission of the related QoS is stopped.
13b. The source MN sends the Secondary RAT Data Usage Report message to AMF to provide information on the used NR/E-UTRA resource.
14.	For bearers using RLC AM, the source MN sends the SN Status Transfer message to the target MN, including, if needed, SN Status received from the source SN. The target forwards the SN Status to the target SN, if needed.
15.	If applicable, data forwarding takes place from the source side. If the SN is kept, data forwarding may be omitted for the SN terminated bearers or QoS flows kept in the SN.
16-19.	The target MN initiates the Path Switch procedure. If the target MN includes multiple DL TEIDs for one PDU session in the Path Switch Request message, multiple UL TEID of the UPF for the PDU session should be included in the Path Switch Ack message in case there is TEID update in UPF.
NOTE 6:	If new UL TEIDs of the UPF for SN are included, the target MN performs MN initiated SN Modification procedure to provide them to the SN.
20.	The target MN initiates the UE Context Release procedure towards the source MN.
21.	Upon reception of the UE Context Release message from source MN, the (source) SN releases C-plane related resources associated to the UE context towards the source MN. Any ongoing data forwarding may continue. The SN shall not release the UE context associated with the target MN if the UE contest kept indication was included in the SN Release Request message in step 12a.
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[bookmark: _Toc36939527][bookmark: _Toc36846874][bookmark: _Toc37082507][bookmark: _Toc115702714][bookmark: _Toc46482380][bookmark: _Toc36810510][bookmark: _Toc46483614][bookmark: _Toc46481146]–	CondReconfigurationToAddModList
The IE CondReconfigurationToAddModList concerns a list of conditional reconfigurations (i.e. conditional handover, conditional PSCell addition or inter-SN conditional PSCell change) to add or modify, for each entry the measId (associated to the triggering condition configuration) and the associated RRCConnectionReconfiguration.
CondReconfigurationToAddModList information element
-- ASN1START

CondReconfigurationToAddModList-r16 ::= SEQUENCE (SIZE (1.. maxCondConfig-r16)) OF CondReconfigurationAddMod-r16

CondReconfigurationAddMod-r16 ::= SEQUENCE {
	condReconfigurationId-r16			CondReconfigurationId-r16,
	triggerCondition-r16				SEQUENCE (SIZE (1..2)) OF MeasId
													OPTIONAL,  -- Need ON
	condReconfigurationToApply-r16	OCTET STRING (CONTAINING RRCConnectionReconfiguration)
													OPTIONAL,-- Cond CondReconfigurationAdd
	...,
	[[
	triggerConditionSN-r17			OCTET STRING	OPTIONAL -- Need ON
	]]
}

-- ASN1STOP

	CondReconfigurationToAddMod field descriptions

	condReconfigurationToApply
The RRCConnectionReconfiguration message to be applied when the condition(s) are fulfilled. In CHO with SN, the RRCConnectionReconfiguration message contained in condReconfigurationToApply must include the nr-SecondaryCellGroupConfig.

	triggerCondition
The condition that needs to be fulfilled in order to trigger the execution of a conditional reconfiguration for CHO, CPA or MN initiated inter-SN CPC. When configuring two triggering events (MeasIds) for a candidate cell, the network ensures that both refer to the same measObject. For each condReconfigurationId, the network always configures either triggerCondition or triggerConditionSN (not both).

	triggerConditionSN
Includes the NR CondReconfigExecCondSCG as specified in TS 38.331 [82]. For each condReconfigurationId, the network always configures either triggerCondition or triggerConditionSN (not both). The field is applied to the case of SN initiated inter-SN CPC.



	Conditional presence
	Explanation

	CondReconfigurationAdd
	The field is mandatory present if a condReconfigurationId is being added. Otherwise it is optional, need ON.




TP for TS 38.331
[bookmark: _Toc115428994][bookmark: _Toc60777200]–	CondReconfigToAddModList
The IE CondReconfigToAddModList concerns a list of conditional reconfigurations to add or modify, with for each entry the condReconfigId and the associated condExecutionCond/condExecutionCondSCG and condRRCReconfig.
CondReconfigToAddModList information element
-- ASN1START
-- TAG-CONDRECONFIGTOADDMODLIST-START

CondReconfigToAddModList-r16 ::= SEQUENCE (SIZE (1.. maxNrofCondCells-r16)) OF CondReconfigToAddMod-r16

CondReconfigToAddMod-r16 ::=     SEQUENCE {
    condReconfigId-r16               CondReconfigId-r16,
    condExecutionCond-r16            SEQUENCE (SIZE (1..2)) OF MeasId                      OPTIONAL,    -- Need M
    condRRCReconfig-r16              OCTET STRING (CONTAINING RRCReconfiguration)          OPTIONAL,    -- Cond condReconfigAdd
    ...,
    [[
    condExecutionCondSCG-r17         OCTET STRING (CONTAINING CondReconfigExecCondSCG-r17) OPTIONAL     -- Need M
    ]]
}

CondReconfigExecCondSCG-r17 ::=  SEQUENCE (SIZE (1..2)) OF MeasId

-- TAG-CONDRECONFIGTOADDMODLIST-STOP
-- ASN1STOP

	CondReconfigToAddMod field descriptions

	condExecutionCond
The execution condition that needs to be fulfilled in order to trigger the execution of a conditional reconfiguration for CHO, CPA, intra-SN CPC without MN involvement or MN initiated inter-SN CPC. When configuring 2 triggering events (Meas Ids) for a candidate cell, network ensures that both refer to the same measObject. For CHO, if network configures condEventD1 or condEventT1 for a candidate cell network configures a second triggering event condEventA3, condEventA4 or condEventA5 for the same candidate cell. Network does not configure both condEventD1 and condEventT1 for the same candidate cell.

	condExecutionCondSCG
Contains execution condition that needs to be fulfilled in order to trigger the execution of a conditional reconfiguration for SN initiated inter-SN CPC. The Meas Ids refer to the measConfig associated with the SCG. When configuring 2 triggering events (Meas Ids) for a candidate cell, network ensures that both refer to the same measObject. For each condReconfigId, the network always configures either condExecutionCond or condExecutionCondSCG (not both).

	condRRCReconfig
The RRCReconfiguration message to be applied when the condition(s) are fulfilled. The RRCReconfiguration message contained in condRRCReconfig cannot contain the field conditionalReconfiguration or the field daps-Config. In CHO with SN, the RRCReconfiguration message contained in condRRCReconfig must include the secondaryCellGroup.



	Conditional Presence
	Explanation

	condReconfigAdd
	The field is mandatory present when a condReconfigId is being added. Otherwise the field is optional, need M.
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