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1 Introduction 
In Rel-18 Further NR Mobility Enhancements Work Item [1], one of the objectives is to specify mechanism and procedures for configuration and activation of multiple cell groups in NR-DC. 

In Rel-16 and Rel-17, UE can be configured to perform handover or PSCell change using a conditional configuration procedure such as CHO or CPA/CPC. Upon completing the handover or PSCell change, UE discards the source cell and candidate target cell configurations. Network re-initializes the procedure to configure the UE for the next handover or PSCell change. This results in delay and signaling overhead in configuring the UE, and may impact performance in certain cases, e.g., in frequent SCG changes when operating in FR2.

The objective in Rel-18, in our understanding, is to configure the UE to perform a sequence of cell changes (PSCell changes or handovers) without needing to be reconfigured after every cell change.

The formal statement of the objective in the WID document [1] is as follows.2. To specify mechanism and procedures of NR-DC with selective activation of the cell groups (at least for SCG) via L3 enhancements:
· To allow subsequent cell group change after changing CG without reconfiguration and re-initiation of CPC/CPA [RAN2, RAN3, RAN4]
Note 4: A harmonized RRC modelling approach for objectives 1 and 2 could be considered to minimize the workload in RAN2.




In this contribution, we discuss our point of view on the following aspects of this objective.

· Scenarios to be supported.
· Procedures and signaling to support the objective.  
2 Scenarios 
The statement of the objective in the WID document [1] emphasizes the SCG and L3 enhancements, and so we think these aspects should be taken up first.2. To specify mechanism and procedures of NR-DC with selective activation of the cell groups (at least for SCG) via L3 enhancements:
· To allow subsequent cell group change after changing CG without reconfiguration and re-initiation of CPC/CPA [RAN2, RAN3, RAN4]
Note 4: A harmonized RRC modelling approach for objectives 1 and 2 could be considered to minimize the workload in RAN2.
· 


 
Also, though a harmonized RRC modelling approach with Objective 1 was proposed in the WID, since the RRC modelling approach for Objective 1 will take some time to develop, in order to make progress, RAN2 can proceed with the Rel-17 CPA and CPC procedures and related RRC modelling as baseline for Objective 2.
Observation 1. As per the statement of the objective in the WID document, the scenario to be prioritized for support should be the SCG and the L3 enhancements.  
Considering the above remarks, we summarize in the proposal below the scenario that can be prioritized.  
[bookmark: _Hlk110669763]Proposal 1 [RAN2, RAN3]. The following should be prioritized to be supported in Rel-18: Developing procedures in NR-DC for configuring the UE with multiple SCG configurations so that the UE can perform multiple PSCell changes or additions with requiring reconfiguration after every change. 
The multiple SCG configurations can be provided using Rel-17 CPA or CPC procedure with possible enhancements.
The scenario with multiple MCG configurations can be considered with lower priority, e.g., if time permits.
Proposal 2 [RAN2, RAN3]. Developing procedures for configuring the UE with multiple MCG configurations can be considered with lower priority in Rel-18.
[bookmark: _Hlk110669840]3 Procedures and signalling aspects
A consequence of Proposal 1 is the following:
Proposal 3 [RAN2]. Network uses RRC reconfiguration signalling to provide the multiple SCG (multi-SCG) configurations to the UE.
Contents of the RRC reconfiguration message containing the Rel-18 multi-SCG configuration
We now discuss what should be the contents of the RRC reconfiguration message containing the multi-SCG configuration for the UE.   
[bookmark: _Hlk110613801]We first consider an example scenario, as shown in Figure 1. In this diagram, C1, …, C7 denote the cells that can be the serving PSCells for the UE at different points in time as it moves along the trajectory shown with a dotted blue line. 


[bookmark: _Ref110598567]Figure 1: Scenario where UE can be configured with multi-SCG configuration. C1, …, C7 denote the possible serving PSCells for the UE at different points in time as it moves. 
The contents of the RRC reconfiguration message containing the multi-SCG configuration are similar as the RRC reconfiguration message containing the Rel-17 CPA or CPC configuration. We think that the multi-SCG configuration can include the following information.
1. In case the UE is in dual connectivity (DC) operation: For each possible serving PSCell,
a. Set of candidate PSCells for PSCell change when the UE is in DC operation with the serving PSCell,
b. Set of execution conditions for PSCell change,
c. Target SCG (and MCG) configurations associated with each of the candidate PSCells.
2. In case the UE is in standalone mode:
a. Set of candidate PSCells for PSCell addition,
b. Set of execution conditions for PSCell addition,
c. Target SCG (and MCG) configurations associated with each of the candidate PSCells.    
Similar as in Rel-17 CPA or CPC, after receiving the multi-SCG configuration, UE performs measurements and evaluates to check whether an execution condition has been triggered for a candidate PSCell. When an execution condition gets triggered for a candidate PSCell, UE performs the PSCell change or addition, and applies the provided target SCG (and MCG) configurations associated with the candidate PSCell.
As an example, for the scenario in Figure 1, when the UE is being served by the secondary node SN1, UE may be provided by the network with the candidate PSCells for PSCell change when the serving PSCell for the UE can be any of the cells C1, …, C5. The table of the set of candidate PSCells for each possible serving PSCell may take the following form, for example. 
	Serving PSCell
	Set of Candidate PSCells

	C1
	C2

	C2
	C1, C3

	C3
	C2, C4

	C4
	C3, C5

	C5
	C4



As mentioned above, for each candidate PSCell, network also provides the execution conditions that need to be satisfied for UE to access the cell, and the associated target SCG (and MCG) configurations.
The candidate PSCells should be from among the cells the UE is configured to measure by the network, as in the case of regular CPA and CPC procedures.
[bookmark: _Hlk110669956]Proposal 4 [RAN2, RAN3]. The multi-SCG configuration provided to the UE consists of the following:
1. In case the UE is in dual connectivity (DC) operation: For each possible serving PSCell,
a. Set of candidate PSCells for PSCell change when the UE is in DC operation with the serving PSCell,
b. Set of execution conditions for PSCell change,
c. Target SCG (and MCG) configurations associated with each of the candidate PSCells.
2. In case the UE is in standalone mode:
a. Set of candidate PSCells for PSCell addition,
b. Set of execution conditions for PSCell addition,
c. Target SCG (and MCG) configurations associated with each of the candidate PSCells.
RAN2 to discuss further on the maximum number of allowed candidate PSCells in the multi-SCG configuration. 
Proposal 5 [RAN2]. UE supports autonomous PSCell change and addition, i.e., after receiving the multi-SCG configuration, UE performs measurements and evaluates whether an execution condition has been triggered for a candidate PSCell and performs PSCell change or addition when execution condition is triggered.   
[bookmark: _Hlk110669985]Procedures for Multi-SCG configuration preparation
We assume throughout the rest of the paper that the UE is in MR-DC operation when the procedure for multi-SCG configuration preparation is initiated. The discussion would proceed along similar lines in case the UE is in standalone mode when the preparation procedure is initiated and is thus omitted.
Assumption. For the rest of the paper, we assume that the UE is in MR-DC operation when the procedure for multi-SCG configuration preparation is initiated.  
As in the case of Rel-17 CPC, source MN or source SN can initiate the preparation procedure.
Proposal 6 [RAN2, RAN3]. In case the UE is in MR-DC operation, either the source MN or the source SN can initiate the preparation procedure for multi-SCG configuration (similar as Rel-17 CPC).
Source MN initiated Multi-SCG preparation procedure 
In the basic source MN initiated procedure, source MN determines all the execution conditions. This follows Rel-17 principles.
Proposal 7 [RAN2]. Source MN may determine all the execution conditions for the source MN initiated preparation procedure (following Rel-17 principles).
Figure 2 shows the call-flow for the procedure in this case, which looks very similar to the Rel-17 MN initiated Inter-SN CPC.


[bookmark: _Ref110622825]Figure 2: Source MN initiated Multi-SCG configuration preparation procedure
Proposal 8 [RAN2]. In the source MN initiated multi-SCG configuration procedure, source MN transmits to the UE the multi-SCG configuration in an RRC reconfiguration message. The contents of the multi-SCG configuration are as described in Proposal 4. 
We now discuss a possible enhancement to the basic source MN initiated preparation procedure. 
We consider the case where a target SN may also be allowed to determine some of the execution conditions. 
It seems that it is better for a target SN to determine the execution conditions when the serving PSCell of the UE is a cell of the target SN, i.e., in such a case the target SN can set the parameters of the execution conditions, e.g., event trigger thresholds and time to trigger, more accurately. A target SN may make use of the UE measurements transmitted by source MN in order to determine the execution conditions.
Observation 2. A target SN can determine some of the execution conditions in the multi-SCG configuration. E.g., it seems that it is better for a target SN to determine the execution conditions when the serving PSCell of the UE is a cell of the target SN – in such a case the target SN can set the execution condition parameters, e.g., event trigger thresholds and time to trigger, more accurately. 
Proposal 9 [RAN2]. A target SN may also determine execution conditions for the source MN initiated preparation procedure for multi-SCG configuration. 
Observation 3. A target SN may make use of the UE measurements transmitted by source MN in order to determine execution conditions. 
The call-flow in case a target SN determines the execution conditions is shown in Figure 3. We discuss some of the steps in the call-flow.  


[bookmark: _Ref110669011]Figure 3: Source MN initiated multi-SCG configuration preparation: Target SN determines execution conditions
Step 3: Each target SN provides to the source MN the set of prepared (candidate) PSCells in SN Addition Request Acknowledge. Each target SN also provides the data forwarding addresses for Early and Late Data Forwarding.
Step 4: Source MN may initiate an SN Modification procedure to provide to a target SN a list of prepared (candidate) PSCells of the other target SNs.
Upon receiving the SN Modification Request message, target SN determines the execution conditions for performing PSCell change or addition to the Candidate PSCells of the other target SNs.
Step 5: Target SN transmits the execution conditions in SN Modification Request Acknowledge.
Source MN determines the execution conditions for any leftover Candidate PSCells for which the target SNs have not provided execution conditions.
Proposal 10 [RAN2, RAN3]. In case a target SN may also determine the execution conditions, source MN initiates an SN Modification procedure to provide to the target SN a list of prepared (candidate) PSCells of the other target SNs.     
Proposal 11 [RAN2, RAN3]. Upon receiving SN Modification Request, the target SN may determine the execution conditions for performing PSCell change or addition to the Candidate PSCells of the other target SNs. The target SN transmits the execution conditions in SN Modification Request Acknowledge.
Proposal 12 [RAN2, RAN3]. Source MN determines the execution conditions for any leftover Candidate PSCells for which the target SNs have not provided execution conditions.
Proposal 13 [RAN3]. Source MN provides the data forwarding addresses received from a target SN in SN Addition Request Acknowledge as well as its own data forwarding addresses, in Xn-U Address Indication message to the source SN.      
An important aspect in Rel-18 is that by default the UE does not discard the provided multi-SCG configuration upon PSCell change or addition. This is because:
· The UE may move back to a previous serving PSCell.
· The multi-SCG configuration is provided so that the UE can perform a sequence of PSCell changes or additions without requiring to be reconfigured by the network after every cell change. 
We think that the network can decide whether the UE should keep or discard the provided multi-SCG configuration upon performing PSCell change or addition to a candidate PSCell.
[bookmark: _Hlk110670114]Proposal 14 [RAN2, RAN3]. Network can decide, for each candidate PSCell, whether the UE should keep or discard the multi-SCG configuration upon performing PSCell change or addition to it, and accordingly includes indications in the multi-SCG configuration. 
4 Conclusions
Based on the above discussions, we recommend that RAN2 discuss the following observations and proposals.

[bookmark: _Hlk110669814]Scenarios

Observation 1. As per the statement of the objective in the WID document, the scenario to be prioritized for support should be the SCG and the L3 enhancements.  
Proposal 1 [RAN2, RAN3]. The following should be prioritized to be supported in Rel-18: Developing procedures in NR-DC for configuring the UE with multiple SCG configurations so that the UE can perform multiple PSCell changes or additions with requiring reconfiguration after every change. 
The multiple SCG configurations can be provided using Rel-17 CPA or CPC procedure with possible enhancements.
Proposal 2 [RAN2, RAN3]. Developing procedures for configuring the UE with multiple MCG configurations can be considered with lower priority in Rel-18.
Proposal 3 [RAN2]. Network uses RRC reconfiguration signalling to provide the multiple SCG (multi-SCG) configurations to the UE.

Procedures and signalling aspects

Contents of the RRC reconfiguration message containing the Rel-18 multi-SCG configuration

Proposal 4 [RAN2, RAN3]. The multi-SCG configuration provided to the UE consists of the following:
1. In case the UE is in dual connectivity (DC) operation: For each possible serving PSCell,
a. Set of candidate PSCells for PSCell change when the UE is in DC operation with the serving PSCell,
b. Set of execution conditions for PSCell change,
c. Target SCG (and MCG) configurations associated with each of the candidate PSCells.
2. In case the UE is in standalone mode:
a. Set of candidate PSCells for PSCell addition,
b. Set of execution conditions for PSCell addition,
c. Target SCG (and MCG) configurations associated with each of the candidate PSCells.
RAN2 to discuss further on the maximum number of allowed candidate PSCells in the multi-SCG configuration. 
Proposal 5 [RAN2]. UE supports autonomous PSCell change and addition, i.e., after receiving the multi-SCG configuration, UE performs measurements and evaluates whether an execution condition has been triggered for a candidate PSCell and performs PSCell change or addition when execution condition is triggered.   
Procedures for Multi-SCG configuration preparation
Proposal 6 [RAN2, RAN3]. In case the UE is in MR-DC operation, either the source MN or the source SN can initiate the preparation procedure for multi-SCG configuration (similar as Rel-17 CPC).
Source MN initiated Multi-SCG preparation procedure 
Proposal 7 [RAN2]. Source MN may determine all the execution conditions for the source MN initiated preparation procedure (following Rel-17 principles).
Proposal 8 [RAN2]. In the source MN initiated multi-SCG configuration procedure, source MN transmits to the UE the multi-SCG configuration in an RRC reconfiguration message. The contents of the multi-SCG configuration are as described in Proposal 4. 
Observation 2. A target SN can determine some of the execution conditions in the multi-SCG configuration. E.g., it seems that it is better for a target SN to determine the execution conditions when the serving PSCell of the UE is a cell of the target SN – in such a case the target SN can set the execution condition parameters, e.g., event trigger thresholds and time to trigger, more accurately. 
Proposal 9 [RAN2]. A target SN may also determine execution conditions for the source MN initiated preparation procedure for multi-SCG configuration. 
Observation 3. A target SN may make use of the UE measurements transmitted by source MN in order to determine execution conditions. 
Proposal 10 [RAN2, RAN3]. In case a target SN may also determine the execution conditions, source MN initiates an SN Modification procedure to provide to the target SN a list of prepared (candidate) PSCells of the other target SNs.     
Proposal 11 [RAN2, RAN3]. Upon receiving SN Modification Request, the target SN may determine the execution conditions for performing PSCell change or addition to the Candidate PSCells of the other target SNs. The target SN transmits the execution conditions in SN Modification Request Acknowledge.
Proposal 12 [RAN2, RAN3]. Source MN determines the execution conditions for any leftover Candidate PSCells for which the target SNs have not provided execution conditions.
Proposal 13 [RAN3]. Source MN provides the data forwarding addresses received from a target SN in SN Addition Request Acknowledge as well as its own data forwarding addresses, in Xn-U Address Indication message to the source SN.      
Proposal 14 [RAN2, RAN3]. Network can decide, for each candidate PSCell, whether the UE should keep or discard the multi-SCG configuration upon performing PSCell change or addition to it, and accordingly includes indications in the multi-SCG configuration. 
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