3GPP TSG-RAN WG2 Meeting #121-bis   	                                  R2-2303848
E-Meeting, April 17-26, 2023						    

Source: 	Xiaomi
Title:  	Discussion on NR-DC with selective activation of the cell groups
Agenda Item:	7.4.3 NR-DC with selective activation cell of groups
Document for:	Discussion and Decision
[bookmark: _Ref165266342]Introduction
A WID on Further NR mobility enhancements [1] has been approved. In the WID, one of the objectives is to specify mechanism and procedures of NR-DC with selective activation of the cell groups, shown as below:
	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 provide our understandings for the remaining issues of selective activation of the cell groups. 
Discussion
1.1 Configuration of SCG selective activation
How to configure the SCG selective activation has been discussed in the post email discussion [2]. In WID, SCG selective activation aims at enabling subsequent CPC/CPA after SCG change and addition [1]. Hence, Rel-18 SCG selective activation is the enhancement of Rel-17 CPC/CPA and legacy ConditionalReconfiguration IE and CondReconfigToAddModList IE can be reused to configure Rel-18 SCG selective activation. The difference between Rel-17 CPC/CPA and Rel-18 SCG selective activation is that whether UE can keep conditional configurations of other candidate PSCells for subsequent CPC. For Rel-17 CPC/CPA, UE should release all conditional configurations, but UE keep them for Rel-18. Because Rel-17 CPC/CPA and Rel-18 SCG selective activation use same IEs for configuration, UE cannot know which configurations is configured for Rel-17 CPC/CPA and which configurations for Rel-18 selective activation without any distinction.
Observation 1: Using legacy ConditionalReconfiguration IE and CondReconfigToAddModList IE for SCG selective activation without any indication for distinction could result in the misunderstanding of UE behaviours, i.e whether to release candidate configurations after PSCell change/addition.
To solve the above issue, a new indication information can be introduced in the conditional reconfiguration to indicate whether the configuration(s) is provided for SCG selective activation or legacy CHO or CPAC. Without the indication, UE cannot distinguish between Rel-18 CPC/CPA configurations and R18 CPC/CPA configurations for subsequent SCG change/addition. Whether the indication is explicit or implicit can be discussed.
A common indication can be used for all candidate configurations if legacy CPC/CPA and R18 selective activation cannot be configured simultaneously. A separate indication for each candidate configuration also can be considered, which can be used to support the coexistence between legacy CPAC and SCG selective activation.
Proposal 1: A new indication can be introduced in the conditional configuration for SCG selective activation to distinguish it from legacy conditional configurations. Whether the indication is explicit or implicit can be discussed.
For the reference configuration of SCG selective activation, a separate reference configuration should be configured by network for the initial configuration of SCG selective activation. Some signalling details has been discussed in LTM, and we can wait for the progress of LTM and follow the similar design. 
Proposal 2: For the reference configuration in SCG selective activation, we can wait for the progress of LTM and follow the similar design.
In legacy CPC, all candidate cell configurations are configured by network via conditional configuration and candidate target PSCells are implicitly included in associated candidate SCG configurations and there is no explicit a list of all candidate target PSCells. Each candidate cell configurations is associated with one configuration ID. Similar to the mechanism of legacy CPC, the initial configuration of SCG selective activation should include the candidate target SCG configurations associated with the candidate target PSCells and each candidate target SCG configurations is associated with one configuration ID included in the initial configuration, where candidate target PSCells are included in associated candidate target SCG configuration.
Proposal 3: As in legacy CPC, the candidate target SCG configurations associated with the candidate target PSCells should be included in the initial configuration of SCG selective activation. And candidate target PSCells are included in associated candidate target SCG configuration.
Proposal 4: The configuration IDs associated with candidate PSCells should be included in the configuration of SCG selective activation.
In the last RAN2 #121 meeting, the following scenarios have been supported 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.
For intra SN, the conditions of selective activation should be generated by SN, which is same with R16 intra-SN CPC.
For MN initiated inter-SN, the conditions should be generated by MN, which is align with R17 MN initiated CPC/CPA. Only A4 can be configured for load balancing in R17 MN initiated CPA/CPC. In WID, SCG selective activation can be used for frequent SCG changes to make better coverage. Hence, event A4 is not appropriate for subsequent CPC in SCG selective activation. Based on measurement results from the initial source SN and/or UE, MN can know neighbour cells and configure suitable parameters of event A3/A5 for UE to support subsequent CPC.  
Proposal 5: For MN initiated inter-SN SCG selective activation, MN can configure event A4 for CPA and event A3/A5 for CPC.
For SN initiated inter-SN, execution conditions based on events A3/A5 should be supported as in legacy SN initiated CPC. Which nodes can generate conditions is still FFS. For initial configurations of SCG selective activation, the initial source SN could generate conditions for all candidate PSCells. After PSCell change, whether these conditions is valid or not should be discussed. The measurement configurations might be changed as PSCell change, which results in the mismatch between conditions and measurement configurations. It can be solved by network implementation, the target PSCell can update execution conditions when it becomes the source PSCell, if it is needed.
Proposal 6: For SN initiated inter-SN SCG selective activation, the A3/A5 execution conditions associated with candidate cells can be generated by the initial source SN. After PSCell change, the target PSCell can update execution conditions when it becomes the source PSCell, if it is needed.
1.2 CPA for SCG selective activation
In previous meetings, RAN2 agreed to support CPA for SCG selective activation and the same conditional configuration can be used for CPA and CPC but with different triggering conditions. The following cases can be considered:
· Case 1: The same conditional configuration can be used for MN initiated CPA and MN initiated CPC.
· Case 2: The same conditional configuration can be used for MN initiated CPA and SN initiated CPC.
According to the scenarios of SCG selective activation, both case 1 and case 2 should be considered.
Proposal 7: The following cases can be considered for the same conditional configuration used for CPA and CPC with different triggering conditions:
· Case 1: The same conditional configuration can be used for MN initiated CPA and MN initiated CPC.
· Case 2: The same conditional configuration can be used for MN initiated CPA and SN initiated CPC.
For Case 1, a new field (i.e. condExecutionCond2) to support the configuration of CPA and CPC conditions should be introduced, as shown in the following ASN. 1 structure. Similar to condExecutionCond, condExecutionCond2 also is generated by MN and the associated measId(s) refer to the measConfig associated with MCG. To support the same conditional configuration used for CPA and CPC with different trigger conditions, the legacy field (i.e. condExecutionCond) and the new field (i.e. condExecutionCond2) can be used to configure CPA conditions and CPC conditions generated by MN separately.
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
    ]],
    [[
    condExecutionCond2-r18         SEQUENCE (SIZE (1..2)) OF MeasId                      OPTIONAL,    -- Need M
    ]]
}

CondReconfigExecCondSCG-r17 ::=  SEQUENCE (SIZE (1..2)) OF MeasId

-- TAG-CONDRECONFIGTOADDMODLIST-STOP
-- ASN1STOP

Proposal 8: A new field (i.e. condExecutionCond2) can be introduced in the conditional configuration to support the same conditional configuration can be used for MN initiated CPA and MN initiated CPC with different conditions. The legacy field (i.e. condExecutionCond) and the new field (i.e. condExecutionCond2) can be used to configure CPA conditions and CPC conditions generated by MN separately.
For Case 2, existing fields (i.e. condExecutionCond and condExecutionCondSCG) can be used, and condExecutionCond can be configured for the MN initiated CPA conditions and condExecutionCondSCG for SN initiated CPC conditions. And the restriction for configuration in the field description of condExecutionCondSCG should be removed, as shown below:
	CondReconfigToAddMod field descriptions

	condExecutionCond
The execution condition that needs to be fulfilled in order to trigger the execution of a conditional reconfiguration for CHO, CPA, intra-SN CPC without MN involvement or MN initiated inter-SN CPC. When configuring 2 triggering events (Meas Ids) for a candidate cell, network ensures that both refer to the same measObject. For CHO, if network configures condEventD1 or condEventT1 for a candidate cell network configures a second triggering event condEventA3, condEventA4 or condEventA5 for the same candidate cell. Network does not configure both condEventD1 and condEventT1 for the same candidate cell.

	condExecutionCondSCG
Contains execution condition that needs to be fulfilled in order to trigger the execution of a conditional reconfiguration for SN initiated inter-SN CPC. The Meas Ids refer to the measConfig associated with the SCG. When configuring 2 triggering events (Meas Ids) for a candidate cell, network ensures that both refer to the same measObject. For each condReconfigId, the network always configures either condExecutionCond or condExecutionCondSCG (not both).

	condRRCReconfig
The RRCReconfiguration message to be applied when the condition(s) are fulfilled. The RRCReconfiguration message contained in condRRCReconfig cannot contain the field conditionalReconfiguration or the field daps-Config.



[bookmark: _GoBack]Proposal 9: To support the same conditional configuration can be used for MN initiated CPA and SN initiated CPC with different conditions, condExecutionCond and condExecutionCondSCG associated with the same condReconfigId can be configured simultaneously. condExecutionCond is configured for the MN initiated CPA conditions and condExecutionCondSCG is configured for SN initiated CPC conditions. 
And the restriction in the field description of condExecutionCondSCG that “For each condReconfigId, the network always configures either condExecutionCond or condExecutionCondSCG (not both)” should be removed.
Because “CPA” selective activation of cell groups has been supported, UE should also keep conditional configurations after SCG release for SCG selective activation.
Proposal 10: In SCG selective activation, UE should keep conditional configurations after SCG release.
Conclusions
According to the analysis given above, we have the following observations and proposals:
Configuration of SCG selective activation
Observation 1: Using legacy ConditionalReconfiguration IE and CondReconfigToAddModList IE for SCG selective activation without any indication for distinction could result in the misunderstanding of UE behaviours, i.e whether to release candidate configurations after PSCell change/addition.
Proposal 1: A new indication can be introduced in the conditional configuration for SCG selective activation to distinguish it from legacy conditional configurations. Whether the indication is explicit or implicit can be discussed.
Proposal 2: For the reference configuration in SCG selective activation, we can wait for the progress of LTM and follow the similar design.
Proposal 3: As in legacy CPC, the candidate target SCG configurations associated with the candidate target PSCells should be included in the initial configuration of SCG selective activation. And candidate target PSCells are included in associated candidate target SCG configuration.
Proposal 4: The configuration IDs associated with candidate PSCells should be included in the configuration of SCG selective activation.
Proposal 5: For MN initiated inter-SN SCG selective activation, MN can configure event A4 for CPA and event A3/A5 for CPC.
Proposal 6: For SN initiated inter-SN SCG selective activation, the A3/A5 execution conditions associated with candidate cells can be generated by the initial source SN. After PSCell change, the target PSCell can update execution conditions when it becomes the source PSCell, if it is needed.
CPA for SCG selective activation
Proposal 7: The following cases can be considered for the same conditional configuration used for CPA and CPC with different triggering conditions:
· Case 1: The same conditional configuration can be used for MN initiated CPA and MN initiated CPC.
· Case 2: The same conditional configuration can be used for MN initiated CPA and SN initiated CPC.
Proposal 8: A new field (i.e. condExecutionCond2) can be introduced in the conditional configuration to support the same conditional configuration can be used for MN initiated CPA and MN initiated CPC with different conditions. The legacy field (i.e. condExecutionCond) and the new field (i.e. condExecutionCond2) can be used to configure CPA conditions and CPC conditions generated by MN separately.
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
    ]],
    [[
    condExecutionCond2-r18         SEQUENCE (SIZE (1..2)) OF MeasId                      OPTIONAL,    -- Need M
    ]]
}

CondReconfigExecCondSCG-r17 ::=  SEQUENCE (SIZE (1..2)) OF MeasId

-- TAG-CONDRECONFIGTOADDMODLIST-STOP
-- ASN1STOP

Proposal 9: To support the same conditional configuration can be used for MN initiated CPA and SN initiated CPC with different conditions, condExecutionCond and condExecutionCondSCG associated with the same condReconfigId can be configured simultaneously. condExecutionCond is configured for the MN initiated CPA conditions and condExecutionCondSCG is configured for SN initiated CPC conditions. 
And the restriction in the field description of condExecutionCondSCG that “For each condReconfigId, the network always configures either condExecutionCond or condExecutionCondSCG (not both)” should be removed.
	condExecutionCondSCG
Contains execution condition that needs to be fulfilled in order to trigger the execution of a conditional reconfiguration for SN initiated inter-SN CPC. The Meas Ids refer to the measConfig associated with the SCG. When configuring 2 triggering events (Meas Ids) for a candidate cell, network ensures that both refer to the same measObject. For each condReconfigId, the network always configures either condExecutionCond or condExecutionCondSCG (not both).



Proposal 10: In SCG selective activation, UE should keep conditional configurations after SCG release.
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