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1 Introduction
In this paper, we further discuss the relevant issues related SCG selective activation. 
 
2	Discussion
2.1 General
In the last RAN2 meeting, RAN2 decided to focus on SCG for selective activation cell of groups. This would translate to MCG being same for a while (providing coverage), UE is configured with more than one SCG configurations to the UE, as shown in the below figure:


Figure 1
Following sub-topics need to be investigated by RAN2:
a) Provisioning of candidate SCG Configurations to the UE: There’s no reason for this configurations to be provided to the UE using non-RRC means; legacy CPAC configuration can be taken as baseline. 
b) Provision of measurement configuration: legacy CPAC execution condition configuration can be taken as baseline.
c) Security: if different security keys are used for different candidate SCGs during SCG selective activation.
d) DL and UL synchronization:  legacy CPAC procedure can be taken as a baseline, while enhancements introduced by L1/L2 mobility (e.g., proactive UL sync) maybe applicable as well.
e) Mobility confirmation: In the legacy Rel16 intra-SN CPC and Rel17 CPAC, after successful PSCell switch execution, UE sends a SN RRC Reconfiguration Complete message to NW in different ways. It needs to be discussed if the same approach is reused for intra-SN and inter-SN SCG selective activation respectively.
Among above mentioned sub-topics, a) b) c) are under RAN2 discussion and we further discuss the related issues in the below Section 2.3 and 2.4 respectively. d) and e) have not been discussed yet, and we further explain our thinking in Section 2.5. 
With respect to the naming of the SCG selective activation, since the core idea behind is to allow consecutive CPC execution without RRC reconfiguration, we can name it as consecutive CPC. Even in case of “CPA” selective activation, in our understanding that means the consecutive CPC after CPA procedure as explained in Proposal 5. 
[bookmark: _Toc131751031]RAN2 is suggested to name the SCG selective activation procedure as consecutive CPC. 

2.2 Scenario

	RAN2#119bis Agreements:
Confirm that “CPA” selective activation of cell groups will be supported for this WI objective



In the RAN2#119bis meeting, RAN2 has confirmed the need to support “CPA” selective activation of cell groups. On the other hand, the exact meaning of “CPA” selective activation needs further clarification. In our understanding there are two types of “CPA” selective activation. 
· Type#1: After CPA execution, configurations of candidate PSCells for CPA are kept for the subsequent conditional PSCell change (without releasing the configuration after execution), and UE stays in DC scenario.
 
· Type#2: After CPA execution, configurations of candidate PSCells for CPA are kept for the subsequent conditional PSCell addition (without releasing the configuration after execution) when UE switches from DC to standalone scenario. 
In the last RAN2 meeting, Type#1 has been discussed and assumed by RAN2. 
	RAN2#121 Agreements:
R2 assumes that a CPA conditional configuration can be used for CPC (but with different triggering conditions)



Type#2 implies UE will switch frequently between DC scenario and stand-alone scenario, which doesn’t seem a practical scenario for SCG selective activation. In our understanding, the motivation for SCG selective activation is to reduce reconfiguration effort when UE stays in DC and moves among few PSCells and needs to switch PSCells frequently. In addition, switch between DC and standalone scenario also means the switch of bearer or radio resources between MN and SN, which has impact on MCG configurations as well. 
[bookmark: _Toc117863254][bookmark: _Toc131751032]When UE disconnects from SN and enters stand-alone connection, configuration related to SCG selective activation is released. 

In the last RAN2 meeting, it has been assumed that all three scenarios can be supported, namely SN initiated intra-SN SCG selective activation, MN initiated inter-SN SCG selective activation, and SN initiated inter-SN SCG selective activation. 
	RAN2#121 Agreements:
Assume to support the following scenarios of 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 case of SN initiated intra-SN SCG selective activation, in our view, some principles for legacy Rel16 intra SN CPC can be taken as the start point. For example, Rel16 intra SN CPC is a procedure without MN involvement, meaning the configuration of intra SN CPC is transparent to MN and can be configured by SRB3 directly. 
[bookmark: _Toc131751033]Similar as Rel16 intra-SN CPC, Rel18 intra-SN SCG selective activation is a procedure without MN involvement, which can be configured by SRB3. 

As for MN/SN initiated inter-SN SCG selective activation, some stage 2 issues have been discussed in the post meeting email discussion [Post121][044][eMob] SCG Selective Activation in NR-DC Signalling interaction. Among them, it seems particularly controversial in terms of which RAN node should generate the execution condition for first round of inter-SN SCG selective activation. There are different options with pros and cons:
· Option 1: The initiating MN/SN node should generate all execution conditions for the subsequent SCG selective activation procedure. 
· Pros: 
· similar principle as in Rel17 inter SN CPC
· Cons: 
· the initiating MN or source SN may not be able to configure perfect execution conditions for all possible PSCell switches considering all possible combination of serving/source PSCell and candidate PSCells

· Option 2: The candidate SN generates the execution conditions for the cases wherein the candidate SN becomes the new serving/source SN. There are two sub-options:
· Option 2-a: the candidate SN provides the execution condition to MN as part of the first-round configuration.
· Pros:
· Comparatively, the SN of a candidate PSCell has better judge on the execution conditions when the candidate PSCell becomes a serving/source PSCell
· Cons:
· One candidate SN does not know the existence of other candidate SNs and PSCells. 

· Option 2-b: the candidate SN provides the execution condition only when it becomes the serving/source SN. 
· Pros:
· Comparatively, the SN of a candidate PSCell has better judge on the execution conditions when the candidate PSCell becomes a serving/source PSCell
· Cons:
· It requires RRC reconfiguration every time UE switches to another SN.
When discussing possible solutions, companies should keep in mind that the objective of Rel18 SCG selective activation is to enable subsequent CPC without RRC reconfiguration. In this sense, all necessary execution conditions should be provided to UE at the first place when UE is configured with SCG selective activation. Thus, Option 2-b should be ruled out. 
[bookmark: _Toc131751034]For inter-SN SCG selective activation, RAN2 should support solution that provide all necessary execution conditions when UE is configured with SCG selective activation at the first time. 

From another aspect, it seems agreeable to companies the configured execution conditions can be further updated by network if necessary. Without updating the execution condition, UE should continue the SCG selective activation according to what has been configured. 
[bookmark: _Toc131751035]The configured execution conditions for SCG selective activation can be updated by network. 
In traditional handover, A3 or A5 will be used by gNB side to determine when to perform handover. Therefore, in SN initiated Inter-SN procedure, both A3 and A5 can be supported. In legacy CHO/CPAC, besides A3, A5, the combination of A3 and A5 also can be supported. Therefore, if A3 and A5 can be supported in SN initiated Inter-SN procedure, RAN2 needs to discuss whether the combination of A3 and A5 can be supported.
[bookmark: _Toc131751036]In SN initiated Inter-SN procedure, A3 and A5 can be supported for SCG selective activation.
[bookmark: _Toc131751037]In SN initiated Inter-SN procedure, RAN2 needs to discuss whether the combination of A3 and A5 can be supported if A3 and A5 can be supported. 

In Release 17, coexistence of different conditional reconfigurations is supported, that UE can be configured with CHO, intra SN CPC and inter SN CPC at the same time. However, we don’t see the motivation to support SCG selective activation and legacy CPC at the same time, since they are more or less serving the same purpose. Thus, it is suggested that RAN2 does not support the coexistence of SCG selective activation and legacy CPC. 
[bookmark: _Toc131751038]RAN2 does not support the coexistence of SCG selective activation and CPC.

2.3 Conditional reconfiguration for SCG selective activation
In the legacy intra SN CPC, UE will be configured with a set of candidate PSCells within the same SN. Each candidate PSCell will be provided with an execution condition and a RRC reconfiguration. Both the execution condition and RRC reconfiguration are generated taking the current source PSCell as the reference, for example:
· The execution condition for a candidate PSCell could be a CondEvent A3 that UE will switch to the candidate PSCell if it becomes amount of offset better than the source PSCell. 
· Also, the RRC reconfiguration for a candidate PSCell could be a delta configuration taking the source PSCell configuration as the reference. 
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

Ideally, the configuration for SCG selective activation could reuse the same RRC signalling for intra SN CPC as much as possible. However, at least three issues related to the conditional reconfiguration provision need to be discussed:
· Issue 1: How to indicate the UE that some conditional reconfiguration is for SCG selective activation, that shall not be released after PSCell change execution.
· Issue 2: If the initial source PSCell can be configured as one candidate PSCell for SCG selective activation.
· Issue 3: How to configure the execution for the source/candidate PSCell for SCG selective activation considering any of them could be a source PSCell.
· Issue 4: How to configure the RRC reconfiguration for the candidate PSCell for SCG selective activation considering any of them could be a source PSCell.
For issue#1, it could be resolved by introducing a new indicator or new IE in the conditional reconfiguration for candidate PSCell(s) that the conditional reconfiguration is for SCG selective activation thus shall not be released after PSCell change execution. 
[bookmark: _Toc131751039]The RRC conditional reconfiguration message shall distinguish the conditional reconfiguration(s) for SCG selective activation from the conditional reconfiguration(s) for legacy CPA/CPC.  
For issue#2, it seems natural to us to involve the initial source PSCell in the subsequent SCG selective activation. In one scenario, UE may move back to the initial source PSCell after moving to another candidate PSCell. In legacy intra SN CPC, the conditional reconfigurations are only provided for candidate PSCells, RAN2 may need to further work on how to provide conditional reconfigurations for the initial source PSCell for the sake of SCG selective activation.
In the last RAN2 meeting, RAN2 assumed that if NW wants to configure a current SCG as candidate for the following SCG selective activation procedure, NW can explicitly configure a candidate configuration for that cell. One the other hand, for the very initial source SCG when UE is configured with SCG selective activation, since UE already has the configuration of the initial source SCG, it is possible that NW only provides execution condition related to the initial source SCG without providing again the configuration (which UE already has).  
	RAN2#121 Agreements:
It is assumed that if the UE need to be able to return to a current SCG  by conditional procedure, then the network could explicitly configure a candidate configuration for that  cell.



[bookmark: _Toc131751040]When configuring the initial source PSCell as a candidate PSCell for the subsequent SCG selective activation, NW may not need to provide again the configuration if the current configuration (which is known to UE) will be reused. 

For issue#3, considering any candidate PSCell can become a source PSCell during the subsequent SCG selective activation, meaning the execution condition (e.g., A3/A5 events) configured for one candidate PSCell taking initial source PSCell as reference (i.e., as in legacy) may not be suitable when the source PSCell changes. We see two possible alternatives:
· Each candidate PSCell is configured with a set of execution conditions, each is associated with another candidate PSCell and is applied when another candidate PSCell becomes source PSCell
· Each candidate PSCell is configured with one execution condition as in legacy. The same execution condition applies regardless of the source PSCell change.  
[bookmark: _Toc131751041]RAN2 discusses how to configure the execution condition for candidate PSCell in SCG selective activation considering the change of source PSCell, e.g., 
a. [bookmark: _Toc131751042]if the candidate PSCell should be configured with different execution conditions for different possible source PSCells, or 
b. [bookmark: _Toc131751043]if the same execution condition applies to any possible source PSCells.

For issue#4, to support delta RRC reconfiguration, RAN2 agreed last meeting that a known reference will be used. It has been raised that if the known reference is the initial source SCG configuration when the SCG selective activation is prepared or the known reference can be a separate set of configuration provided/pointed by the network. 
	RAN2#120 agreement:
A UE stores the reference configuration as a separate configuration.
The reference configuration is managed separately 

RAN2#121 agreement:
For inter-SN CPC, MN should provide the reference configuration to all candidate T-SNs (in order to generate the T-SN candidate configuration). 



First of all, in our understanding, for “CPC” selective activation, following CPC principle, when preparing delta configuration for SCG selective activation, SN will take the source SCG configuration as the reference. For example, during SN change, in the CG-ConfigInfo inter node message from MN to target SN, configurations used in source SN will be transferred to the target SN for delta configuration at the target SN. 

	CG-ConfigInfo field descriptions

	Irrelevant fields skipped

	scg-RB-Config
Contains all of the fields in the IE RadioBearerConfig used in SN, used to allow the target SN to use delta configuration to the UE, e.g. during SN change. The field is signalled upon change of SN unless MN uses full configuration option. Otherwise, the field is absent.

	Irrelevant fields skipped

	sourceConfigSCG
Includes all of the current SCG configurations used by the target SN to build delta configuration to be sent to UE, e.g. during SN change. The field contains the RRCReconfiguration message, i.e. including secondaryCellGroup and measConfig. The field is signalled upon change of SN, unless MN uses full configuration option. Otherwise, the field is absent.



[bookmark: _Toc131751028]In legacy SN change or inter SN CPC, the source PSCell configuration is taken as the reference and is provided to the target SN for delta configuration. 

In our view, for inter SN SCG selective activation, when the MN provides the reference configuration to the target SN for delta configuration, it can reuse the existing fields in the CG-ConfigInfo inter node message, namely scg-RB-Config and sourceConfigSCG. The target SN does not need to understand if the received reference configuration is the initial source SCG configuration or some separate configuration generated by the initiating MN/source SN. 
[bookmark: _Toc131751044]The existing fields in CG-ConfigInfo message, such as scg-RB-Config and sourceConfigSCG, are used to transfer the reference configuration from MN to target SN for delta configuration for SCG selective activation. 

From another aspect, in our view, 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. For example, it can work as following:
1. Assuming UE is currently served by a MN and source SN.
2. MN or source SN can initiate the configuration for intra-SN or inter-SN SCG selective activation. The configuration of the source SCG is taken as the reference and sent to the target SN for delta configuration.
3. MN generates the RRC reconfiguration message containing the SCG selective activation configuration and send to UE. 
a. Note that MN/SN does not need to generate another set of configuration as reference configuration in this case. 
4. After UE receives the SCG selective activation configuration, UE stores the current source SCG configuration as the reference configuration separately, e.g., as one UE variable. 
5. In the subsequent PSCell change, UE always apply the delta configuration of a candidate PSCell on top of the separately stored reference configuration, which is the configuration of the initial SCG when UE receives the SCG selective configuration at the first place. 

[image: ]
Figure 2: example of using the initial SCG configuration as the reference

[bookmark: _Toc131751045]If UE is connected to a PSCell when SCG selective activation is configured, the initial source SCG configuration (when UE is configured with SCG selective activation at the first place) can be taken as the reference for SCG selective activation configuration and the subsequent PSCell change execution. NW does not need to provide a separate set of reference configuration to UE when configuring SCG selective activation. 
[bookmark: _Toc131751046]If UE is not connected to a PSCell when SCG selective activation is configured, RAN2 discusses if/how MN or target SN can generate a separate set of reference configuration for SCG selective activation configuration and the subsequent PSCell change execution. 


2.4	Security
In the last RAN2 meeting, RAN2 agrees to support selective activation without update the security via RRC reconfiguration. 
	RAN2 aim to support selective activation of cell groups without RRC reconfiguration with respect to security (FFS, need to consult with SA3 at some point in time). 



In our understanding, for intra-SN SCG selective activation, the secondary key can remain the same, while it is also possible that the MN/SN decides to use a new secondary key when switching between SCGs if we stick to the legacy principle. 
[bookmark: _Toc131751047]RAN2 confirms that for intra-SN SCG selective activation the KgNB/sk-counter can remain the same during SCG selective activation unless reconfigured by network via RRC reconfiguration. 

For inter-SN SCG selective activation, as explained in Section 2.2, a security hole does exist when a UE needs to come back to a previously visited PSCell/ SCG before the Master Key KgNB has been changed since this would lead to the same sk-counter being used again with the same KgNB, which leads to potential security breach since all other security input parameters (like SN, HFN, Direction etc.) will be reused as well e.g., if in the Figure 1, the UE were to come back to SCG-2 from SCG-3 and they belong to different SNs. 
Thus, some enhancement is needed if RAN2 wants to support inter-SN SCG selective activation without security update via another RRC reconfiguration message. One possibility could be that a list of sk-counters are configured for the same candidate PSCell/SCG, then every time UE switches back to this PSCell/SCG, a new sk-counter will be used. 
[bookmark: _Toc131751048]If inter-SN SCG selective activation is supported, RAN2 supports configuring a list of sk-counters for one candidate SCG to avoid security update via RRC reconfiguration during SCG selective activation.

2.5	Others
In the LTM discussion, RAN2 agreed to support early TA acquisition. More specifically, UE could get the TA value for a certain candidate cell in advance and can thus skip the RACH procedure when switching to that candidate cell. As such the cell switching delay can be reduced. 
Even though the exact solution for early TA acquisition is still under discussion, RAN2 can discuss, if time allowed, the early DL/UL sync approach introduced for LTM can be extend to the SCG selective activation scenario. 
[bookmark: _Toc131751049]RAN2 can discuss early DL/UL sync for LTM can be extended to SCG selective activation if time is allowed.

Another aspect is after SCG selective activation execution and UE accesses to a target SCG successfully, how does UE send the SN RRC Reconfiguration Complete message to the network. Note that in legacy Rel16 intra-SN CPC and Rel17 CPAC, different approaches are used:
· For Rel16 intra-SN CPC, after CPC execution, the SN RRC Reconfiguration Complete message is conveyed in ULInformationTransferMRDC message to MN, if SRB3 is not configured. MN forwards to the SN. 
· For Rel17 CPAC, after CPAC execution, the SN RRC Reconfiguration Complete message is conveyed in MN RRC Reconfiguration Complete message to MN. MN forwards to the corresponding target SN. 
For Rel18 SCG selective activation, considering both intra-SN SCG selective activation and inter-SN SCG selective activation are going to be supported, the SN RRC Reconfiguration Complete message transmission after PSCell switch can follow similar approaches in the legacy. That is
· For intra-SN SCG selective activation, after PSCell switch execution, the SN RRC Reconfiguration Complete message is conveyed in ULInformationTransferMRDC message to MN, if SRB3 is not configured.
· For inter-SN SCG selective activation (no matter if it is MN initiated or SN initiated), after PSCell switch execution, the SN RRC Reconfiguration Complete message is conveyed in MN RRC Reconfiguration Complete message to MN.

[bookmark: _Toc131751050]For intra-SN SCG selective activation, after PSCell switch execution, the SN RRC Reconfiguration Complete message is conveyed in ULInformationTransferMRDC message to MN, if SRB3 is not configured.
[bookmark: _Toc131751051]For inter-SN SCG selective activation (no matter if it is MN initiated or SN initiated), after PSCell switch execution, the SN RRC Reconfiguration Complete message is conveyed in MN RRC Reconfiguration Complete message to MN.
[bookmark: _Toc131603979][bookmark: _Toc131604016][bookmark: _Toc131609154]3	Conclusion

Based on the discussion above, we observe:
Observation 1	In legacy SN change or inter SN CPC, the source PSCell configuration is taken as the reference and is provided to the target SN for delta configuration.


Based on the discussion above, we propose:

Proposal 1	RAN2 is suggested to name the SCG selective activation procedure as consecutive CPC.

Scenario:
Proposal 2	When UE disconnects from SN and enters stand-alone connection, configuration related to SCG selective activation is released.
Proposal 3	Similar as Rel16 intra-SN CPC, Rel18 intra-SN SCG selective activation is a procedure without MN involvement, which can be configured by SRB3.
Proposal 4	For inter-SN SCG selective activation, RAN2 should support solution that provide all necessary execution conditions when UE is configured with SCG selective activation at the first time.
Proposal 5	The configured execution conditions for SCG selective activation can be updated by network.
Proposal 6	In SN initiated Inter-SN procedure, A3 and A5 can be supported for SCG selective activation.
Proposal 7	In SN initiated Inter-SN procedure, RAN2 needs to discuss whether the combination of A3 and A5 can be supported if A3 and A5 can be supported.
Proposal 8	RAN2 does not support the coexistence of SCG selective activation and CPC.

Conditional reconfiguration:
Proposal 9	The RRC conditional reconfiguration message shall distinguish the conditional reconfiguration(s) for SCG selective activation from the conditional reconfiguration(s) for legacy CPA/CPC.
Proposal 10	When configuring the initial source PSCell as a candidate PSCell for the subsequent SCG selective activation, NW may not need to provide again the configuration if the current configuration (which is known to UE) will be reused.
Proposal 11	RAN2 discusses how to configure the execution condition for candidate PSCell in SCG selective activation considering the change of source PSCell, e.g.,
a.	if the candidate PSCell should be configured with different execution conditions for different possible source PSCells, or
b.	if the same execution condition applies to any possible source PSCells.
Proposal 12	The existing fields in CG-ConfigInfo message, such as scg-RB-Config and sourceConfigSCG, are used to transfer the reference configuration from MN to target SN for delta configuration for SCG selective activation.
Proposal 13	If UE is connected to a PSCell when SCG selective activation is configured, the initial source SCG configuration (when UE is configured with SCG selective activation at the first place) can be taken as the reference for SCG selective activation configuration and the subsequent PSCell change execution. NW does not need to provide a separate set of reference configuration to UE when configuring SCG selective activation.
Proposal 14	If UE is not connected to a PSCell when SCG selective activation is configured, RAN2 discusses if/how MN or target SN can generate a separate set of reference configuration for SCG selective activation configuration and the subsequent PSCell change execution.

Security:
Proposal 15	RAN2 confirms that for intra-SN SCG selective activation the KgNB/sk-counter can remain the same during SCG selective activation unless reconfigured by network via RRC reconfiguration.
Proposal 16	If inter-SN SCG selective activation is supported, RAN2 supports configuring a list of sk-counters for one candidate SCG to avoid security update via RRC reconfiguration during SCG selective activation.

Others:
Proposal 17	RAN2 can discuss early DL/UL sync for LTM can be extended to SCG selective activation if time is allowed.
Proposal 18	For intra-SN SCG selective activation, after PSCell switch execution, the SN RRC Reconfiguration Complete message is conveyed in ULInformationTransferMRDC message to MN, if SRB3 is not configured.
Proposal 19	For inter-SN SCG selective activation (no matter if it is MN initiated or SN initiated), after PSCell switch execution, the SN RRC Reconfiguration Complete message is conveyed in MN RRC Reconfiguration Complete message to MN.

4	Reference
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