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1 Introduction
This document is a summary of the following email discussion.
· [Post121][044][eMob] SCG Selective Activation in NR-DC Signalling interaction (QC)


Scope: Progress proposals on stage2ish detailed level for the signalling, expected outcome agreeable signalling charts with text, and/or parts text only. 


Intended outcome: Report


Deadline: Long, Friday, Mar 31, 2023
Please try to provide your comments by the end of Wednesday, Mar 29, 2023. This will give some time to prepare the signalling flows based on agreed proposals by the final deadline Friday, Mar 31, 2023.  

Companies are invited to indicate the person providing input in the table below:

	Company
	Name / Email

	Huawei, HiSilicon
	David Lecompte / david.lecompte@huawei.com

	Lenovo
	Congchi Zhang, zhangcc16@lenovo.com

	
	

	
	

	
	

	
	

	
	


2 Discussion

In the last RAN2 #121 meeting [1], it was agreed to support the following scenarios for SCG Selective Activation:
· SN initiated intra-SN SCG selective activation.

· MN initiated inter-SN SCG selective activation.

· SN initiated inter-SN SCG selective activation.

In the following subsections, we discuss proposals related to these scenarios. 
Once a set of proposals are agreed, we will create signalling flows with descriptions based on the agreed proposals, and on proposals agreed in the previous RAN2 meetings.

2.1 MN initiated inter-SN SCG selective activation

Figure 1 shows a signalling flow for the procedure. In the figure the UE is assumed to be in DC operation when the procedure is initiated. We describe the steps in the signalling flow and proposals related to the steps made by companies in their RAN2 #121 meeting contributions [1].

Steps 1-3:   

Based on UE measurement reports, source MN initiates the procedure by transmitting SN Addition Request to the candidate SNs for configuring the candidate target PSCells. 
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Figure 1: Source MN initiated procedure for SCG selective activation
In this case, similar as in Rel-17 MN initiated CPA/CPC, a proposal by some companies [27], [16], [8], is that source MN can generate all the execution conditions in the procedure. This proposal is aligned with the legacy principle that the node which initiates the preparation phase of the procedure should generate the execution conditions.  
We consider later another option where candidate SNs can generate some of the execution conditions in the procedure.

In legacy MN initiated PSCell change (Rel-17 inter-SN CPC, Rel-15 SN/PSCell change), only A4 events were defined since the procedures were understood to be used for load balancing purposes only. Some companies [18], [16], have proposed to consider A3/A5 events for Rel-18 MN initiated SCG Selective Activation, where the candidate target PSCell is compared with the current serving PSCell. The reasons provided were: (a) in principle, for PSCell mobility, the candidate target PSCell should be compared with the current serving PSCell, (b) the Rel-18 procedure is also for subsequent PSCell changes after a first PSCell change, and (c) preventing an unnecessary PSCell change if the serving PSCell quality is good, which can happen if only A4 is used.
Question 1: Do companies agree on the following proposals regarding execution conditions for the MN initiated inter-SN SCG Selective Activation?

(a) Source MN can generate all the execution conditions in the procedure (similar as in Rel-17 MN initiated inter-SN CPC).
(b) A3/A5 events, where the candidate target PSCell is compared with the current serving PSCell, should be supported.
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	No
	Since Rel-15, the SN is responsible for mobility due to coverage while the MN only considers SN change for load balancing. This principle was followed also for CPC in Rel-17, i.e. only A4 is used by the MN for CPAC.
One reason for the decision is that the SN always takes care of mobility for coverage, so it would be redundant to introduce mobility for coverage by the MN, and this may also require extra MN-SN coordination to avoid conflicts.

Therefore, we expect that:

- for initial CPAC, the MN initially configures conditions using A4 (for load balancing)

- for subsequent CPC, execution conditions are configured by (candidate) SN(s) (for coverage)

	Lenovo
	(a) Yes

(b) Maybe
	a) In case of MN initiated SCG selective activation, we can follow the legacy and MN generates the execution conditions. As a baseline A4 is possible, although it is in principle for load balancing purposes only. 

b) For A3/A5 events, the comparison is between the candidate PSCell and the current serving PSCell. Considering the serving PSCell during SCG selective activation could change, it implies that every candidate PSCell could be configured with a set of execution conditions each is associated with a possible serving PSCell. In this sense, since MN know all possible candidate PSCells, it’s easier if MN can configure the A3/A5 events. Otherwise, if we let candidate SN configure the A3/A5 events, that could imply the candidate SN should be aware of the existence of candidate PSCells belonging to other SNs, which seems a bit complicated. 
On the other hand, we understand that when the target SN becomes the new source SN, it can update the execution conditions as part of SN initiated SCG selective activation. 


In the previous RAN2 meetings (RAN2 #121 [1], RAN2 #120 [28], RAN2 #119-bis-e [29]) it was agreed to support delta configuration signalling for the procedure, as also some related signalling details. One question that was left open was what configuration should be the reference SCG configuration. Several options were proposed by companies in their contributions:

(1) The reference SCG configuration is the initial source SCG configuration [27], [11], [15], [16].

(2) The reference SCG configuration is provided by the source SN (this option includes Option (1)) [19].

(3) The reference SCG configuration is the current serving SCG configuration [2], [14], [16]. 
(4) Follow similar design as LTM [9]. We may then need to wait for LTM to develop the principles for the design.

(5) The reference SCG configuration is a separate configuration determined by the MN [11].

Question 2: Which of the following option(s) on the configuration that should be the reference SCG configuration is preferred by companies? Please indicate in your comments if there is any other option you would like to discuss.
(1) The reference SCG configuration is the initial source SCG configuration.

(2) The reference SCG configuration is provided by the source SN (this option includes Option (1)).

(3) The reference SCG configuration is the current serving SCG configuration. 

(4) Follow similar design as LTM.

(5) The reference SCG configuration is a separate configuration determined by the MN.
(6) The reference SCG configuration is provided by a candidate SN
Companies are requested to consider this question for SN initiated inter-SN SCG selective activation also and provide response.
	Company
	Option(s)
	Comments

	Huawei, HiSilicon
	 4) 5) 6)
	Determined by the MN does not say where the MN is taking it from. It could be from the source SN or from a candidate target SN.
Note: the initial step could be CPA, in this case there is no source SN.
Note2: Maybe we should also discuss whether there is only one reference configuration or multiple reference configuration (e.g. per C-SN).

	Lenovo
	(1) or (4)
	Comparing (1) and (5), following CPC principle, when preparing delta configuration for SCG selective activation, MN will anyway provide the source SCG configuration to target SN and target SN will then take the source SCG configuration as the reference. In this sense, the initial source SCG configuration when preparing the SCG selective activation is a natural reference, and there seems no need for network to provide/point another set of configurations as reference, which may lead to extra signalling and complex.

In addition, in our view, the UE and target SN only need to know a reference configuration for the sake of delta configuration, and the UE/target SN do not care if the reference configuration is the initial source SCG config or a separate configuration. In other word, no matter we use the initial source SCG or a separate SCG configuration as reference, the behaviours of UE/target SN in these two cases are the same. 

In short, (1) seems simpler and following legacy principle should be taken as the baseline, (5) requires unnecessary complexity at MN, and it is a bit strange that MN generates reference configuration for SCG operation. 

(3) implies a candidate PSCell will be configured with a set of delta configurations each is associated with a possible serving cell. It seems a bit complex and additional signalling overhead if we use (1).


Steps 4-6:
As in Rel-17 MN initiated inter-SN CPC, source MN should prepare the final RRC reconfiguration message containing the configuration for SCG Selective Activation to be provided to the UE. There could be easy agreement on this.

Question 3: Do companies agree that, for MN initiated inter-SN SCG Selective Activation, source MN prepares the RRC reconfiguration message containing the configuration for SCG selective activation to be provided to the UE?

	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	Yes
	

	Lenovo
	Yes
	


We now discuss what should be the contents of the RRC reconfiguration message at a high level, without discussing details regarding the message structure. Based on company contributions, it seems that at least the following information should be included:

(1) The reference SCG configuration, or an indication regarding which configuration should be considered as the reference. The indication can be used, for example, in the case the current serving SCG configuration is to be used as the reference.

(2) The complete/full set of all candidate target PSCells configured for the procedure. After cell change to a candidate target PSCell: 

a. The set of candidate target PSCells to be evaluated for the next conditional PSCell change. 
b. The execution condition(s) associated with the candidate target PSCells in (a).

c. The SCG configurations associated with the candidate target PSCells in (a). For each candidate target PSCell, an indication whether the associated SCG configuration is a delta with respect to the reference SCG configuration or is a full configuration. The signalling of such an indication from a candidate SN to the MN was agreed in the last RAN2 #121 meeting [1]. 
(2) a) means that the full set of candidate target PSCells do not need to be evaluated for a subsequent conditional PSCell change, i.e., there is an applicable subset configured by the network that should be evaluated.
The complete/full set of all candidate target PSCells may include the initial serving PSCell since the UE may come back to it later.   
Question 4: Do companies agree that the following information should be included in the RRC reconfiguration message to the UE containing the configuration for SCG selective activation? 
(1) The reference SCG configuration, or an indication regarding which configuration should be considered as the reference.

(2) The complete/full set of all candidate target PSCells configured for the procedure. After cell change to a candidate target PSCell
: 

a. The set of candidate target PSCells to be evaluated for the next conditional PSCell change.

b. The execution condition(s) associated with the candidate target PSCells in (a).

c. The SCG configurations associated with the candidate target PSCells in (a). For each candidate target PSCell, an indication whether the associated SCG configuration is a delta with respect to the reference SCG configuration or is a full configuration. 

Companies are requested to consider this question for SN initiated inter-SN SCG selective activation also and provide response.
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	(1) is ok, (2) with comments
	In Rel-17, the SCG configuration for each candidate target PSCell is included in an MN message, because CPC execution can also modify the MN configuration, and differently for each candidate PSCell.

We expect that the same applies for Rel-18.

In Rel-17, the UE looks inside the MN message to be applied at CPC execution in order to determine the candidate target PSCell. It could be the same, but we are ok to also indicate separately the candidate target PSCell (e.g., frequency and PCI), that could be helpful for the UE to avoid looking into every configuration that may actually be never executed.


	Lenovo
	(1) No, but depends on Q2

(2) see comments
	(1) as explained in Q2, if UE by default take the initial SCG configuration as the reference, there is no need to provide a separate reference SCG or an indication. It is also signalling saving.  

(2) We suppose the key point is the RRC reconfiguration for SCG selective activation shall for each candidate PSCell include the related execution conditions and SCG configurations, wherein the SCG configuration could be delta or full configuration. Note that legacy RRC reconfiguration message already include a fullConfig flag, we don’t foresee any new indicator for full configuration is needed. 


Steps 7-9:
A key aspect of the Rel-18 procedure is that UE should not release the conditional configurations after a PSCell change.  This was agreed in the previous RAN2 meeting (RAN2 #119-bis-e [2]). It was left FFS whether UE keeps all configurations or only those indicated by the network. 

Several company contributions [2], [5], [7], [16], [18], [23], [25], [26], [27], have indicated support for network indication on the conditional (CPC) configurations UE should release after a PSCell change. UE keeps the other conditional (CPC) configurations. Some company contributions [27] have proposed that the network indication can be provided in the RRC reconfiguration message containing the configuration for SCG selective activation.

Question 5: Do companies agree on the following proposals on whether UE keeps or releases conditional (CPC) configurations after a conditional PSCell change? 
(1) After UE performs a conditional PSCell change to a candidate target PSCell, UE releases those conditional (CPC) configurations that are indicated by the network. UE keeps the other CPC configurations.

(2) The network indication(s) can be provided in the RRC reconfiguration message containing the configuration for SCG selective activation.

Companies are requested to consider this question for SN initiated inter-SN SCG selective activation also and provide response.
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	See comments
	We prefer that PSCell change is handled the same, regardless whether it is Rel-18 CPC execution or a non-conditional RRC message.

At any time, the network can use RRC signalling to add, modify or release CPC configurations (the list of CPC configuration will probably be a ToAddModList).

The simplest would be that, when the UE applies an RRC message - whether for Rel-18 CPC execution or normal reconfiguration -, the UE keeps each previously configured Rel-18 CPC configuration that the RRC message does not release by explicit signalling.


	Lenovo
	See comment
	The proposals need further clarification. Do the proposals mean that when NW provides conditional reconfiguration for a candidate PSCell, it also indicates if UE should keep it after subsequent CPC? Ok if yes.  


Steps 10-13: 
After CPC is triggered for a candidate target PSCell, UE sends RRC reconfiguration complete to the source MN including candidate target PSCell ID (this is similar as in Rel-17 CPC). The source MN informs the source SN, the candidate SN of the triggered candidate target PSCell, and the other candidate SNs, and may include other information that is FFS.   
2.1.1 Execution conditions generated by candidate SN

Another option to consider is that a candidate SN can generate some of the execution conditions. This aspect is discussed in [19], [27], [16], [8]. After UE performs a cell change to a PSCell that belongs to a candidate SN, it seems reasonable that the candidate SN generates the execution conditions for the subsequent conditional PSCell change (CPC). The candidate SN can set the parameters of the execution conditions, e.g., event trigger thresholds, times to trigger, more accurately. The candidate SN may make use of the UE measurements provided by the source MN to it and can configure only the neighbour cells as the candidate target cells for CPC evaluation.

Question 6: Regarding the node that generates the execution conditions for the procedure, do companies agree that another option is that the candidate SN generates the execution conditions for the subsequent CPC?

Companies are requested to consider this question for SN initiated inter-SN SCG selective activation also and provide response.
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	Yes
	It should be C-SN’s responsibility to decide the condition/when the UE should leave this PSCell.

	Lenovo
	Maybe not, but depends on Q1
	Similar discussion has taken place in Rel17 CPC. We prefer to follow the legacy principle and let MN to generate the execution conditions. 

One problem for the target SN generating the execution conditions is that a target SN does not necessarily know the existence of candidate PSCells belonging to other candidate SNs, not sure if the target SN can configure accurately A3/A5 events considering different possible serving PSCells in this case. 

On the other hand, we understand that when the target SN becomes the new source SN, it can update the execution conditions as part of SN initiated SCG selective activation.


2.2 SN initiated inter-SN SCG selective activation

Figure 2 shows a signalling flow for the procedure assuming UE is initially in DC operation.

As for the MN initiated case, the source SN can generate all the execution conditions for the SN initiated procedure [27]. In such a case, the source SN includes the execution conditions in the SN Change Required message to the source MN.

Question 7: Do companies agree that source SN can generate all the execution conditions for the procedure (similar as in Rel-17 SN initiated inter-SN CPC)?

	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	No
	The execution conditions generated by the source SN are only applicable when the PSCell is the current PSCell, because they are references to the UE configuration in the current PSCell (now or after the UE goes back to this PSCell).

If the UE moves to another SN, the UE should apply execution conditions generated by that other SN, because they refer to measurements configured by that SN. 
Therefore, the common solution will be “candidate SN generating the execution conditions”

	Lenovo
	Yes, with comment
	Since source SN knows the possible candidate PSCells belonging to other candidate SNs, it is possible that source SN generates all the execution conditions considering all possible serving PSCells. 
On the other hand, after UE switches to a different target SN, the target SN (which becomes the new source SN) can update the execution conditions, if it wants. 


The possibility that execution conditions for the procedure may be updated upon a PSCell change has been discussed in [2], [18]. These contributions propose that, upon PSCell change (Step 12 in Figure 2), the source MN provides to the candidate SN (corresponding to the triggered candidate target PSCell) the execution conditions and related SCG measConfigs of the CPC configurations. The target SN may respond with updated execution conditions and SCG measConfigs.
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Figure 2: Source SN initiated inter-SN SCG selective activation
Question 8: Do companies agree on the following proposals?

(1) The execution conditions for the procedure may be updated by the network upon a PSCell change.

(2) Upon PSCell change, the source MN provides to the target SN the execution conditions and the related SCG measConfigs of the CPC configurations, and the target SN may respond with updated execution conditions and SCG measConfigs for the CPC configurations.

	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	Not sure
	The proposal is apparently to have an RRC reconfiguration after each CPC execution, in order to provide the execution conditions for subsequent CPC.
In this case, the message could also include the CPC configurations for subsequent CPC, i.e. the network only uses Rel-17 CPC configurations (so it works with any UE supporting CPC), even if, on the network side, the behaviour can be different from Rel-17 (e.g. not tell the candidate SN to release the CPC configurations).

If we want to avoid RRC reconfiguration after each CPC execution, it means the execution conditions to apply after CPC execution should be provided together with the CPC configuration (i.e. before the first CPC execution).

	Lenovo
	Yes with comment
	We assume the proposal is essentially saying when a target SN becomes the new source SN, it can update the execution conditions as it wants.


3 Conclusion

Based on the input from all companies, we have the following proposals.
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