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1 Introduction
As one object for Rel18 mobility work item, 3GPP is going to specify mechanisms and procedures of NR-DC with selective activation of the cell groups via L3 enhancement. Legacy CPA/CPC procedure is considered as a baseline. In this paper, we discuss some aspects related to the selective activation of the cell groups. 

	RP-221799 Revised WID on Further NR mobility enhancements

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.



 
2	Discussion
2.1 General principles
In our understanding, the motivation of supporting selective activation of cell groups is mainly for the FR2 band, wherein a UE may move within a certain area and switch among cells within that area frequently. Therefore, the selective activation of cell groups should at least include the selective activation of SCG (e.g., where FR2 band may be used) as the objective states. 
On the other hand, there has been some interest to include the selective activation of MCG as well. Although similar logic or concept can be applied to any cell group, the feasibility and complexity of supporting MCG selective activation are not clear to us considering In NR-DC, the selective activation of MCG may imply the SCG release and addition due to serving MCG change, which will add additional complexity.
Besides, it seems more reasonable to discuss and support selective activation of cell groups in standalone non-DC scenario before supporting the selective activation of MCG in NR-DC scenario. Considering the scope of this WI is large and allocated time unit is limited, we suggest to focus on the SCG selective activation in NR DC scenario. 

[bookmark: _Toc110958197]In NR-DC scenario RAN2 supports SCG selective activation and does not support MCG selective activation in this release. 

As stated in the objective, the goal of SCG selective activation is to allow subsequent cell group change after changing CG without reconfiguration and re-initiation of CPC/CPA. 
In the legacy CPC/CPA procedure, the MN and SN can coordinate via Xn/X2 interface and configure UE with relevant conditional reconfigurations (i.e., execution condition and radio bearer configurations) via RRC signalling. Each conditional reconfiguration corresponds to a candidate PSCell. Once the execution condition for one candidate PSCell is fulfilled, the UE will connect to the candidate PSCell and releases the stored conditional reconfigurations that have been configured before. After that to trigger another CPC, MN and SN need to repeat the same procedure again, which is considered signalling, processing, and latency consuming if the UE is switching between PSCells frequently.   
One way to optimize based on legacy CPC/CPA procedure is that, after the CPC/CPA execution UE does not release the relevant conditional reconfigurations immediately and keep them for the subsequent possible CPC operation, e.g., if UE is moving among the candidate PSCells. In this way, NW does not need to configure CPC again if the conditional reconfiguration that has been provided before is still valid. 

[bookmark: _Toc110958198]To achieve SCG selective activation, the conditional reconfigurations relevant to CPC/CPA will not be released immediately after CPC/CPA execution, which will be used for further possible CPC operations.   

For SCG selective activation, there are two sub-scenarios too, i.e., Intra-SN and Inter-SN. Comparatively, intra SN sub-scenario is more fundamental and shall be investigated first. Considering Proposal 2, inter SN SCG selective activation would mean the radio resources and conditional reconfigurations provided by multiple SNs will be reserved for this UE for a while, and the complex coordination among source SN and all candidate SNs is required due to:
· Any candidate SN may become a source SN if the UE connects to it following inter SN CPC procedure
· If the SCG selective activation is initiated by the source SN, that implies any candidate SN can modify the SCG selective activation if it becomes a source SN. 
· Any source or candidate SN may need to know the existence of others for possible data forwarding.
· Early data forwarding is difficult to apply for inter SN SCG selective activation, as it could mean the same data packet will be forwarded to all SNs all the time as long as the inter Sn SCG selective activation is configured. However, without early data forwarding, the benefit of latency reduction by SCG selective activation may be neglectable. 
Thus, in our view, RAN2 could focus on intra SN SCG selective activation first and discusses inter SN SCG selective activation later if time allows. Besides, intra SN SCG selective activation could follow similar principle as legacy intra SN CPC that it is a procedure without MN involvement. 
[bookmark: _Toc110958210]In legacy, SN initiated intra-SN CPC is a procedure without MN involvement.
[bookmark: _Toc110958199][bookmark: _Hlk109811094]RAN2 focuses on Intra-SN SCG selective activation first and discusses Inter-SN SCG selective activation later if time allows. 
[bookmark: _Toc110958200]The legacy SN initiated Intra-SN CPC without MN involvement procedure shall be taken as a baseline to support Intra-SN SCG selective activation.

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. Similarly, we believe intra SN SCG selective activation can coexist with CHO or inter SN CPC as well. However, we don’t think in any scenario that the SN will configure the UE with intra SN CPC and intra SN SCG activation 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 intra SN SCG selective activation and intra SN CPC. 

[bookmark: _Toc110958201]RAN2 does not support the coexistence of Intra-SN SCG selective activation and Intra-SN CPC.




2.2 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 in the conditional reconfiguration for each candidate PSCell that the conditional reconfiguration is for SCG selective activation thus shall not be released after PSCell change execution. 
[bookmark: _Toc110958202]In the RRC conditional reconfiguration message, SN indicates if one conditional reconfiguration shall be kept after PSCell change execution. 

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.
[bookmark: _Toc110958203]The initial source PSCell can be configured as a candidate PSCell for the subsequent SCG selective activation. 

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: _Toc110958204]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: _Toc110958205]if the candidate PSCell should be configured with different execution conditions for different possible source PSCells, or 
b. [bookmark: _Toc110958206]if the same execution condition applies to any possible source PSCells.

For issue#4, similar as issue#3, that the delta RRC reconfiguration configured for each candidate PSCell taking initial source PSCell as reference (i.e., as in legacy) will be no longer valid if the source PSCell changes during SCG selective activation. In order to apply RRC reconfiguration in a delta manner, i.e., without releasing the current radio configurations, there are two possible alternatives:
· Each candidate PSCell is configured with a set of delta RRC reconfigurations, each is associated with another candidate PSCell and is applied when another candidate PSCell becomes source PSCell.
· Each candidate PSCell is configured with one delta RRC reconfiguration taking the initial source PSCell as reference as in legacy. It is then upon UE to determine the complete RRC reconfiguration for that candidate PSCell based on the initial source PSCell, and apply in a delta manner (i.e., without releasing the current radio configuration) if UE switches to it from any source PSCell.    

[bookmark: _Toc110958207]RAN2 discusses how to configure the delta RRC reconfiguration for candidate PSCell in SCG selective activation considering the change of source PSCell, e.g., 
c. [bookmark: _Toc110958208]if the candidate PSCell should be configured with different delta RRC reconfigurations for different possible source PSCells, or 
d. [bookmark: _Toc110958209]if one delta RRC reconfiguration is configured based on the initial source PSCell and it is upon UE to apply in a delta manner even if the source PSCell changes. 


3	Conclusion

Based on the discussion above, we observe:
Observation 1	In legacy, SN initiated intra-SN CPC is a procedure without MN involvement.


Based on the discussion above, we propose:

Proposal 1	In NR-DC scenario RAN2 supports SCG selective activation and does not support MCG selective activation in this release.
Proposal 2	To achieve SCG selective activation, the conditional reconfigurations relevant to CPC/CPA will not be released immediately after CPC/CPA execution, which will be used for further possible CPC operations.
Proposal 3	RAN2 focuses on Intra-SN SCG selective activation first and discusses Inter-SN SCG selective activation later if time allows.
Proposal 4	The legacy SN initiated Intra-SN CPC without MN involvement procedure shall be taken as a baseline to support Intra-SN SCG selective activation.
Proposal 5	RAN2 does not support the coexistence of Intra-SN SCG selective activation and Intra-SN CPC.
Proposal 6	In the RRC conditional reconfiguration message, SN indicates if one conditional reconfiguration shall be kept after PSCell change execution.
Proposal 7	The initial source PSCell can be configured as a candidate PSCell for the subsequent SCG selective activation.
Proposal 8	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 9	RAN2 discusses how to configure the delta RRC reconfiguration 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 delta RRC reconfigurations for different possible source PSCells, or
b.	if one delta RRC reconfiguration is configured based on the initial source PSCell and it is upon UE to apply in a delta manner even if the source PSCell changes.
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