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1	Introduction
This document is to handle the following email discussion:
 [Post119-e][224][DCCA] Stage-2 description of CHO with MR-DC (ZTE)
      Scope: Discuss how to capture missing signalling procedure for CHO with MR-DC in TS 37.340. Discuss also RAN3 input in R2-2209176.
      Intended outcome: Discussion report and CR proposal.
      Deadline:  Long


The discussion is divided into 2 phases:
   Phase 1: comments collected before Thursday September 22th 10:00 UTC
   Phase 2: proposals/summary checked and draft CR reviewed before Thursday September 29th 10:00 UTC


The participants are invited to provide their contact information in the following table. 
	Company
	Contact: Name (E-mail)

	ZTE (Rapporteur)
	Mengjie Zhang (zhang.mengjie@zte.com.cn)

	Ericsson
	Cecilia Eklöf (cecilia.eklof@ericsson.com)

	NEC
	Hisashi Futaki (hisashi.futaki @ nec.com)

	CATT
	Bufang Zhang (zhangbufang@catt.cn)

	Lenovo
	Congchi Zhang (zhangcc16@lenovo.com)

	vivo
	Chenli (Chenli5g@vivo.com)

	
	

	
	

	
	

	
	

	
	



2	Discussion
[bookmark: OLE_LINK17][1], [2], [3] and [4] proposed to capture the missing signalling procedure for CHO with MR-DC in TS 37.340.
In [1] and [4], it’s suggested to add some notes on SN release handling and data forwarding handling for CHO with MR-DC in section 10.7 Inter-Master Node handover with/without Secondary Node change, as that for section 10.8 Master Node to eNB/gNB Change.
The TP from [1]:
	[bookmark: _Toc46492823][bookmark: _Toc109124629][bookmark: _Toc52568349]10.7	Inter-Master Node handover with/without Secondary Node change
[bookmark: _Toc109124630][bookmark: _Toc37200958][bookmark: _Toc46492824][bookmark: _Toc52568350][bookmark: _Toc29248371]10.7.1	EN-DC

NOTE 3b1:	In case the handover is a conditional handover, step 5a and step 5b are performed after the source MN receives an indication that the UE has successfully accessed one of the potential target eNB(s) as described in step 11a in Figure 10.1.2.1a-1 in TS 36.300 [2], i.e. after step 8 in Figure 10.7.1-1.
NOTE 3b2:	In case the handover is a conditional handover, the Data Forwarding Address Indication procedure is executed right after step 4. This Data Forwarding Address Indication procedure notifies conditional handover to the source SN, for which it may decide to perform, if applicable, early data forwarding for SN-terminated bearers, together with the sending of an EARLY STATUS TRANSFER message to the source MN. Separate Data Forwarding Address Indication procedures may be invoked to provide different forwarding addresses of the prepared conditional handovers. In this case, it is up to the source MN and SN implementations to make sure that the EARLY STATUS TRANSFER message(s) from the source SN, if any, is forwarded to the right target destination. The Data Forwarding Address Indication procedure may further be invoked to indicate to the source SN to stop already initiated early data forwarding for some SN-terminated bearers if they are no longer subject to data forwarding due to the modification or cancellation of the prepared conditional handovers. If applicable, the normal data forwarding and SN STATUS TRANSFER message would follow from the source SN once it receives the SgNB Release Request message of the step 5a that is performed after step 8.
The similar notes are also added in section 10.7.2 MR-DC with 5GC.


  
The TP from [4]:
	[bookmark: OLE_LINK28]NOTE 3b0:	In case the handover is a conditional handover, step 5a and step 5b are performed after the source MN receives an indication that the UE has successfully accessed one of the potential target eNB as described in TS 36.300 [2], (i.e. after step 8)
NOTE 3b1:	In case the handover is a conditional handover, the Data Forwarding Address Indication procedure is executed right after step 4. This Data Forwarding Address Indication procedure notifies conditional handover to the source SN, for which it may decide to perform, if applicable, early data forwarding for SN-terminated bearers, together with the sending of an EARLY STATUS TRANSFER message to the source MN. Separate Data Forwarding Address Indication procedures may be invoked to provide different forwarding addresses of the prepared conditional handovers. In this case, it is up to the source MN and SN implementations to make sure that the EARLY STATUS TRANSFER message(s) from the source SN, if any, is forwarded to the right target destination. The Data Forwarding Address Indication procedure may further be invoked to indicate to the source SN to stop already initiated early data forwarding for some SN-terminated bearers if they are no longer subject to data forwarding due to the modification or cancellation of the prepared conditional handovers. If applicable, the normal data forwarding and SN STATUS TRANSFER message would follow from the source SN once it receives the SgNB Release Request message of the step 5a that is performed after step 8.
The similar notes are also added in section 10.7.2 MR-DC with 5GC.



The main difference between TPs from [1] and [4] is on the description of HO success step highlighted by yellow. And the similar change as [1] for Master Node to eNB/gNB Change in section 10.8 has been agreed in R2-2209065/R2-2209066 at RAN2#119e meeting.

In [2], it’s suggested to add the corresponding signaling procedure of CHO with MR-DC for MR-DC case in section 10.7.2, to be as the baseline for CHO with CPAC in Rel-18 mobility enhancement. And if agreed during meeting, similar changes are needed also in section 10.7.1, 10.8.1,10.8.2, 10.9.1,10.9.2 for other cases. 
	CHO with/without MN initiated SN change


Figure 10.7.2-2: CHO with/without MN initiated SN change procedure
Figure 10.7.2-2 shows an example signalling flow for CHO with or without MN initiated SN change:
NOTE 1:	For an Inter-Master Node handover without Secondary Node change, the source SN and the target SN shown in Figure 10.7.2-1 are the same node.
1.	The source MN starts the CHO procedure by initiating the Xn Handover Preparation procedure including both MCG and SCG configuration. The source MN includes the source SN UE XnAP ID, SN ID and the UE context in the source SN in the Handover Request message.
NOTE 2:	The source MN may trigger the MN-initiated SN Modification procedure (to the source SN) to retrieve the current SCG configuration and to allow provision of data forwarding related information before step 1.
2.	If the target MN decides to keep the UE context in source SN, the target MN sends SN Addition Request 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 target MN decides to change the SN allowing delta configuration, the target MN sends the SN Addition Request to the target SN including the UE context in the source SN that was established by the source MN. Otherwise, the target MN may send the SN Addition Request to the target SN including neither the SN UE XnAP ID nor the UE context in the source SN that was established by the source MN.
3.	The (target) SN replies with SN Addition Request Acknowledge. The (target) SN may include the indication of the full or delta RRC configuration.
NOTE 2a0: In CHO with SCG configuration, it is up to the target MN implementation to make sure that the CG-Config provided from the (target) SN can be used in all CHO preparations.
3a.	For SN terminated bearers using MCG resources, the target MN provides Xn-U DL TNL address information in the Xn-U Address Indication message.
4.	The target MN(s) includes within the Handover Request Acknowledge message the MN RRC reconfiguration message to be sent to the UE in order to perform the 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 target MN(s) indicates to the source MN that the UE context in the SN is kept if the target MN and the SN decided to keep the UE context in the SN in step 2 and step 3.
5/5a.	The source MN sends the CHO configuration to the UE. UE sends the MN RRCReconfigurationComplete message to confirm the reception of CHO configuration message.
6.	Upon receiving the MN RRCReconfigurationComplete message from the UE, the source MN sends XN-U Address Indication message to the (source) SN to transfer data forwarding information, and starts early data forwarding. The PDCP SDU forwarding may take place during early data forwarding.
7/8.	The UE starts evaluating the execution conditions. If the execution condition of one candidate PCell is satisfied, the UE synchronizes to the target MN and replies with MN RRC reconfiguration complete message.
9.	If configured with bearers requiring SCG radio resources, the UE synchronizes to the (target) SN.
NOTE 2a1:	The order the UE performs Random Access towards the MN (step 7) and performs the Random Access procedure towards the SN (step 9) is not defined.
10/10a.	If the RRC connection reconfiguration procedure was successful, the target MN informs the (target) SN via SN Reconfiguration Complete message, and informs the source MN via HANDOVER SUCCESS message. 
10b-10d. 	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. If applicable, the source MN triggers the Xn-U Address Indication procedure to inform the source SN the address of the SN of the selected candidate PSCell, to start late data forwarding.
10c. The source MN sends the HANDOVER CANCEL message toward other candidate target MNs, if any, to cancel CHO for the UE.
11a. 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 2a2:	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.
11b. The source MN sends the Secondary RAT Report message to AMF to provide information on the used NR/E-UTRA resource.
12.	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.
13.	If applicable, data forwarding takes place from the source side. If the SN is kept, data forwarding may be omitted for SN terminated bearers or QoS flows kept in the SN.
14-17.	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 3:	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.
18.	The target MN initiates the UE Context Release procedure towards the source MN.
19.	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 10b. 



In [3], it’s proposed to introduce a new section with signaling flows for the co-existence of conditional handover and MR-DC, to increase the clarity and to avoid different interpretations.
	10.x	Coexistence of Conditional Handover and MR-DC
10.7.1	EN-DC
The coexistence of Conditional Handover and MR-DC procedure is used to transfer a UE context from a source MN to a target MN while CHO is configured with SCG. The context at the SN is kept or moved to another SN. 


Figure 10.X.1-1: Coexistence of Conditional Handover and EN-DC procedure
Figure 10.x.1-1 shows an example signaling flow for coexistence of Conditional Handover and EN-DC.
NOTE 1:	For a coexistence of Conditional Handover and EN-DC without SN change, the source SN and the target SN shown in Figure 10.x.1-1 are the same node.
1.	The source MN starts the conditional handover procedure by initiating the X2 Handover Preparation procedure including both MCG and SCG configuration. The source MN includes 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:	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 target MN decides to keep the UE context in the SN, the target MN sends the SN Addition Request 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 target MN decides to change the SN allowing delta configuration, the target MN sends the SgNB Addition Request to the target SN including the UE context in the source SN that was established by the source MN. Otherwise, the target MN may send the SgNB Addition Request to the target 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 target MN also includes the CHO related information, i.e., CHO Information SN Addition IE. 
3.	The (target) SN replies with the SN Addition Request Acknowledge. The (target) SN may include the indication of full or delta RRC configuration.
4.	The target 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 target MN indicates to the source MN that the UE context in the SN is kept if the target 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, containing the configuration of CHO candidate cell(s), CHO execution condition(s), and SCG configuration.
6/7.	The UE synchronizes to the target MN and replies with RRCConnectionReconfigurationComplete message. 
8. The UE 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 and performs the Random Access procedure towards the SN 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 SN Release Request 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. 
13a.	The 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 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 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 5.
A new procedure for MR-DC with 5GC is also introduced.



So there are several options to capture the missing signaling procedure for CHO with MR-DC:
· Option 1: Add some notes on SN release handling and data forwarding handling for CHO with MR-DC in section 10.7 Inter-Master Node handover with/without Secondary Node change, as that for section 10.8 Master Node to eNB/gNB Change [1] [4].
· Option 2: Introduce a new signalling procedure for CHO with MR-DC:
· Option 2a: Add the corresponding signaling procedure of CHO with MR-DC for MR-DC case in section 10.7.2. And similar changes are needed also in section 10.7.1, 10.8.1,10.8.2, 10.9.1,10.9.2 for other cases [2]. 
· Option 2b: Introduce a new section with signaling flows for the co-existence of conditional handover and MR-DC [3].
Note: Regarding the issue on when to perform early data forwarding, it should be in RAN3 scope. So this issue would not be handled in this email discussion. As indicated by Chair, companies can raise RAN3-specific issues on this directly in RAN3 (no need for an LS).

Rapporteur comments: 
Rapporteur thinks it would be clear to have a new flow chart and procedural text for CHO with MR-DC considering that some steps are not depicted in the legacy procedure and it may cause some ambiguity on implementation. However, the main steps between CHO with MR-DC and legacy MR-DC procedure are similar (the difference is limited, e.g. on source SN release, data forwarding, HO success notify). So it seems no much need to have separate flow charts for each procedure in section 10.7/10.8/10.9, which shall also cause more maintenance work. It’s preferable to have a new section for CHO with MR-DC, i.e. option 2b. It would also be more future proof for CHO with candidate SCGs procedure in Rel-18.

Question 1: Do you agree to capture the missing signalling procedure for CHO with MR-DC in TS 37.340? If yes, which option do you prefer? 
	Company
	Yes/No
	Option 1/2a/2b
	Comments if any

	ZTE
	Yes
	2b
	We think it would be clear to have a new flow chart and procedural text for CHO with MR-DC considering that some steps are not depicted in the legacy procedure and it may cause some ambiguity on implementation. However, the main steps between CHO with MR-DC and legacy MR-DC procedure are similar (the difference is limited, e.g. on source SN release, data forwarding, HO success notify). So it seems no much need to have separate flow charts for each procedure in section 10.7/10.8/10.9, which shall also cause more maintenance work. It’s preferable to have a new section for CHO with MR-DC, i.e. option 2b. It would also be more future proof for CHO with candidate SCGs procedure in Rel-18.

	Ericsson
	Yes
	2b
	Most important is to have signaling flow describing the procedure. Agree with the comment from the rapporteur regarding maintenance work, so in that sense 2b may be preferred, but we are open to integrate some part from 2a.
Some issues with having only a Note:
When only a Note is added, the main use case is not really described. The target candidate MN may add a different candidate cell what was used in the source configuration, which is not mentioned. The whole procedure becomes unclear when it is not described.
For the CHO case, there are two RRCReconfigurationComplete messages. When referring to step 8 is not fully clear which Complete message that is meant. Also, the CHO + MR-DC indication is not mentioned.


	NEC
	Yes
	2b
	There are pros/cons for each option. We see more importance for making clear Stage 2 specification and thus tend to agree with Rapporteur.

	CATT
	Yes
	No strong view
	No strong view for us on which option is taken, anyway all options can work.
Additional comment on general aspects of the email:
The CHO with MRDC could include following cases: 
#1: CHO with MRDC kept at the target node (i.e., CHO with SCG), including Inter-Master Node CHO with/without Secondary Node change, and CHO from eNB/gNB to Master Node;
#2: CHO with MRDC kept at the source node, i.e., CHO from Master Node to eNB/gNB;
However, the #2 was supported since R16, as described in section 10.8 Master Node to eNB/gNB Change procedure. We think it is better not to make changes on #2 at this stage, anyway nothing is wrong. Therefore, perhaps we need to clarify that only the CHO with MRDC kept at the target node (i.e., CHO with SCG) which is supported in R17, is addressed in the email discussion. 

	Lenovo
	Yes 
	2b
	It also seems to us 2b is the most clear way forward from maintenance and future proof point of view, considering we are going to support CHO + CPAC in release18. 

	vivo
	Yes
	2a
	We prefer to have a new flow chart and procedural text for CHO with MR-DC, which can be used as the baseline for CHO with CPAC in Rel-18 mobility enhancement. And the procedures of CHO with SCG addition / SCG change / SCG release should be explicitly added, then, it will be easy to add CHO with CPA, CHO with CPC later.
We are fine to add these procedures in new sections. But the point is we should also explicitly add the procedure for CHO with SCG addition/release.

	
	
	
	



Summary:
There are 6 companies provided the input. All companies agree to capture the missing signalling procedure for CHO with MR-DC in TS 37.340. Among them, 4 companies prefer option 2b, i.e. introduce a new section with signaling flows for the co-existence of conditional handover and MR-DC. 1 company likes option 2a, but can also accept to add the CHO with MR-DC procedures in new sections. 1 company has no strong view.
According to the majority view, it’s proposed:
Proposal 1: RAN2 introduces a new section with signaling flows to capture procedures for CHO with MR-DC in TS 37.340.

Question 2a: If option 1 is adopted, which TP do you prefer to be taken as the baseline? 
	Company
	[1]/[4]
	Comments if any

	ZTE
	[1]
	The description of HO success step in [1] is clearer. And it aligns with the updated change on similar notes in section 10.8 Master Node to eNB/gNB Change, which has been agreed in R2-2209065/R2-2209066 at RAN2#119e meeting.

	Ericsson
	[1]
	We think [1] is clearer, but not clear enough. See our issues with having only a Note in question 1.

	NEC
	[1]
	Agree with ZTE

	CATT
	[1]
	Similar note on early data forwarding may also need to be added in the section 10.9 eNB/gNB to Master Node change. 

	vivo
	[1]
	Adding some notes is acceptable, however, it is not easy to understand.

	
	
	

	
	
	



Summary:
Based on Proposal 1, option 2 is to be adopted. So no proposal is required for this question.

Question 2b: If option 2 is adopted, which TP do you prefer to be taken as the baseline? 
	Company
	[2]/[3]
	Comments if any

	ZTE
	[3]
	Some changes for the TP in [3] could be considered:
1. Add candidate MN and steps related to candidate MN (e.g. Handover Request, Handover Cancel)
2. Add the note “In CHO with SCG configuration, it is up to the target MN implementation to make sure that the CG-Config provided from the (target) SN can be used in all CHO preparations.” under step 3.
3. The description for CHO configuration in step 5 is unclear. The SCG configuration is included in the configuration of CHO candidate cell(s).
4. The step 6 and 7 could be described separately. In step 6, the UE applies RRCConnectionReconfiguration message received in step 5, and replies to the MN with RRCConnectionReconfigurationComplete message. 
5. The step 7/8 could be described jointly. The UE starts evaluating the CHO execution conditions ... 
Similar notations as CPAC can be considered to differentiate the RRC reconfiguration message and RRC reconfiguration complete message in different steps, if needed.

	Ericsson
	[3]
	Agree that it may be better to merge step 5 and 6 instead, and step 7 and 8. We can discuss further as part of the CR review. 

	NEC
	[3]
	As replied to Q1, we prefer to have a new section for CHO with MR-DC. The new section can also capture further enhancements related to co-existence of mobility procedures. Detail wording can be further refined for example:
The coexistence of Conditional Handover (CHO) and MR-DC procedure is used to transfer a UE context from a source MN to a target candidate MN while CHO is configured with SCG. The UE context at the SN is kept or moved to another SN. 

	CATT
	No strong view
	Either [2] or [3] are ok to us, but some comments as following:
For option [2] or option [3], the following notes added for supporting CHO with SCG before should be removed from the legacy procedure:
“In CHO with SCG configuration, it is up to the target MN implementation to make sure that the CG-Config provided from the (target) SN can be used in all CHO preparations.” 
Additional comments on [2]:
[bookmark: OLE_LINK6][bookmark: OLE_LINK5]As commented in Question 1, the CHO with MRDC kept at the source node (CHO from Master Node to eNB/gNB) as described in section10.8 “Master Node to eNB/gNB Change procedure” was already supported since R16, it is better not to change it at this stage. So we do not think new flow charts are needed in section 10.8.1 and 10.8.2. 
Additional comments on [3]:
The CHO with MRDC kept at the target node (i.e., CHO with SCG) includes two cases:
Case 1: CHO from MR-DC to MR-DC, i.e., 
Inter-Master Node CHO with/without Secondary Node change;
[bookmark: OLE_LINK4][bookmark: OLE_LINK3]Case 2: CHO from non-DC to MR-DC scenario, i.e., CHO from eNB/gNB to Master Node 
The TP in [3] lacks the procedure of case 2.

	Lenovo
	[3]
	We can take what proposed in [3] as start point and check wording details during CR review.

	vivo
	[2] with update
	[2] is clear for the complete signalling procedure. 
With companies’ comments, we think [2] could be taken as the baseline with some update:
1. add all the procedures in a new section.
2. more signaling flows: CHO with SCG addition, CHO with SCG change and CHO with SCG release.

	
	
	



Summary:
4/6 companies prefer to take the TP in [3] as the baseline for the CR. Companies point out some changes/updates are required for the TP in [3], and think the details can be further checked during the CR review phase. 
Rapporteur will prepare the draft CR based on the TP in [3] and take companies’ comments into consideration.
 
[bookmark: _GoBack]4	Conclusion
Proposal 1: RAN2 introduces a new section with signaling flows to capture procedures for CHO with MR-DC in TS 37.340.
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