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1	Introduction
After RAN2#115e an email discussion was organized to create a running RRC CR for Conditional PSCell Addition and Change (CPAC):
· [Post115-e][211][R17 DCCA] Running NR/LTE RRCs CR for CPAC (CATT)
	Scope: Create running NR and LTE RRC CRs for CPAC.
	Intended outcome: Running CR
	Deadline:  Long

In this paper, we further discuss the few points which require further progress, taking the outcome of the email discussion and the previous meeting as baseline.
[bookmark: _Ref178064866]2	Discussion
2.1	Open issues applicable to all scenarios
Issue 1: MCG and SCG reconfiguration within CPA/CPC
It has been agreed that the message to be applied upon CPC execution for a target PSCell in MN format and contains both MCG and SCG re-configurations for each candidate PSCell configuration. In other words, the RRC message contained in the condRRCReconfig/condReconfigurationToApply is in MN format, in which the RRC message generated by the candidate SN (in SN format) is encapsulated in a RRC container (e.g. mrdc-SecondaryCellGroup/nr-SecondaryCellGroupConfig).

It has been agreed that upon CPC or CPA execution, the UE applies a message in MN format, which may re-configure the MCG/MN upon CPC and CPA execution.

This is reflected as follows by the existing running CR for TS 37.340:
*********************************************************************************************************************
[…]
3.	The MN generates an RRCConnectionReconfiguration* message per candidate PSCell containing the candidate PSCell configuration received from the candidate SN (RRCReconfiguration**) and the MN configuration, and sets the execution condition for each candidate PSCell. The MN indicates the CPA configuration (including the RRCConnectionReconfiguration* message and the associated execution condition) to the UE in an RRCConnectionReconfiguration message. 
[…]
*********************************************************************************************************************

In legacy the MN re-configures the UE with a PSCell addition or a PSCell change and waits an RRCReconfigurationComplete with a new MN/MCG configuration that has been just provided. However, in CPA and CPC that is not possible, as the UE may continue transmitting messages to the MN (before it executes CPA or CPC) using the current configuration, such as measurement reports possibly used to identify new candidates or to trigger mobility/MR-DC procedures. Thus, configuring CPAC may cause a burden on the network: the MN would have to monitor messages according to the current UE’s configuration and the possibly applied MCG’s candidate configuration(s) upon CPAC execution. This may become cumbersome if the UE is configured with different MCG/MN configurations for different target candidates (and different target candidates for CPA and/or CPC may have different capabilities, configure different measurements/ frequencies, requiring different gap re-configuration from the MN’s perspective, etc.).

Hence, to solve this issue, the UE needs to notify the network that conditions have been fulfilled for CPAC using UE’s current configuration (configuration before applying RRCReconfiguration for target candidate). RAN2 may discuss details on how this could be specified, such as whether this is notified before the transmission of the RRCReconfigurationComplete, or transmitting the RRCReconfigurationComplete upon CPA/CPC execution to the MN with the UE’s current configuration (before the content of condRRCReconfig is applied). An alternative could be to limit what can be applied as an MCG/MN configuration during CPAC, but it would be unfortunate to limit MCG/MN re-configuration for CPAC compared to the legacy PSCell addition/change, making CPAC less attractive to be implemented.

[bookmark: _Toc85700346]The UE notifies the MN that conditions have been fulfilled for CPAC using UE’s current configuration (i.e. not the MCG configuration to be applied). FFS which solution to specify:
i. [bookmark: _Toc85700347]UE notifies the network of CAPC execution before transmitting RRCReconfigurationComplete with newly applied MCG configuration.
ii. [bookmark: _Toc85700348]UE transmits RRCReconfigurationComplete upon CPA/CPC execution with current configuration (including an embedded RRCReconfigurationComplete with newly applied configuration).

Issue 2: The execution of CPAC
According to the inputs in [Post114-e][233][R17 DCCA] Uu Message design for CPAC (CATT), all companies which contributed agree that during CPAC execution (except for intra-SN SN initiated CPC, specified in Rel-16) the UE includes the selected target PSCell information (e.g. condReconfigId/ CondReconfigurationId) into the RRC Reconfiguration Complete message to the MN. Moreover, almost all companies seemed to agree that the condReconfigId/CondReconfigurationId may be used.

Email discussion outcome: Upon CPAC execution, the UE includes the condReconfigId/CondReconfigurationId in the RRCReconfigurationComplete/ RRCConnectionReconfigurationComplete transmitted to the MN.

Notice that such a feature is only needed in the case of inter-SN CPC and CPA, as in CHO the UE contacts the target candidate directly, and in intra-SN CPC there is only one target candidate SN (which is the same as the Source SN). Hence, when that is specified, the UE shall not add the identifier unnecessarily for CHO and intra-SN CPC.

[bookmark: _Toc85700349]Upon intra-SN CPC and CHO execution, the UE does not include the condReconfigId/CondReconfigurationId in the RRCReconfigurationComplete/ RRCConnectionReconfigurationComplete transmitted to the MN.


Issue 3: A3/A5 Event configuration for MN-initiated CPC
This topic has a long history. In RAN2#112e it has been agreed that for conditional PSCell change, A3/A5 execution condition should be supported:
Bulk Agreement

…
Proposal set 1B: trigger/ condition related
11	For conditional PSCell change, A3/A5 execution condition should be supported while for conditional PSCell addition, A4/B1 like execution condition should be supported.   
…

The agreement was re-discussed in [Post114-e][233][R17 DCCA] Uu Message design for CPAC (CATT) and most companies seemed open to discuss that possibility. Ericsson, Qualcomm, Futurewei and Nokia, simply suggested to keep the agreement, while remaining companies did not want to immediately acknowledge the agreement (though most were open to discuss). Companies proposing to revert the agreement gave the following arguments which we plan to discuss:
· Legacy behavior of MN-initiated PSCell Change 
· Complexity of enhancing A3/A5
· MN-initiated CPC for Load Balancing


The first argument for reverting the agreement was that in legacy MN-initiated PSCell change the UE cannot trigger A3/A5 events configured by the MN based on a neighbour becoming better than the PSCell. While this fact is correct, the argument ignores the fact that the MN can configure various other reports and has available a lot more information before it takes a PSCell change decision (possibly including measurement reports configured by the SN). Not all aspects of a mobility algorithm implemented in a gNodeB can be replicated in conditional reconfiguration execution conditions, so the agreement reflects the simplest solution based on A3/A5, but based on PSCell quality, not the PCell.

In legacy MN-initiated PSCell change the MN does not have to rely on MN configured measurements.

The second argument for reverting the agreement was complexity. Companies have not really shown what was complex, possibly because solutions were not really discussed. To help the discussion, let’s analyze the “complexity” of the two solutions so far proposed:
· a) UE uses PSCell in A3/A5 if target candidate is an SCG
· b) PSCell flag in Cond A3/A5

In both solutions the UE is not required to perform any extra measurements, as the UE is anyways required to perform PSCell measurements. In solution a) the UE uses PSCell in A3/A5 if identifies that the target candidate is an SCG cell, but there is no additional signaling in ReportConfigNR.
In solution b) a flag is added to indicate the usage of PSCell, to avoid the need to check the content of the target candidate during CPC evaluation. In our view, none of these solutions seem particularly complex.

Supporting A3/A5 for MN-initiated CPC does not require additional measurements and has either no or insignificant additional signalling.

The third argument for reverting the agreement was that MN-initiated inter SN CPC aims for load balancing purposes. For example, the following input was provided: “Assuming that MN initiated CPC is for load balancing (to specific SN frequency), there is no need to compare the current Pcell and target PScell, but just to check if the target Pscell has enough signal strength.”

If that assumption would be correct, we would agree that A4 would be sufficient. However, such an assumption deserves a look. As we all know, load balancing decisions are taken by the network not only based on measurements, but also on load. And, the UE does not have access to any load information to take a load balancing decision with CPC, and we would not agree to making that available to the UE, for various reasons that have been acknowledged over the years regarding the exposure of load to UEs). A counter argument could be that the network only configured CPC when the load situation is critical but that is a quite dynamic thing, which would lead to various re-configurations of CPC. Hence, in our view, a load balancing CPC does not seem realistic.

MN-initiated CPC for load balancing does not seem realistic.

Hence, in our view, we are only left with two choices: we support MN-initiated CPC and stick to the agreement of supporting A3/A5 measurements configured by the MN and based on PSCell quality; or, something acceptable as a compromise, would be to revert previous agreements regarding MN-initiated CPC and not support it in Release 17. As not all companies seem to want to implement such a feature, a possible compromise would be to make it optional for CPC and define a capability signaling.

[bookmark: _Toc85700350]Confirm the agreement that for MN-initiated CPC the UE can be configured with A3/A5 events based on PSCell quality and make it optional with capability signalling; otherwise, agree not to support MN-initiated CPC.

2.2	Open issues applicable to SN-initiated inter-SN CPC
Issue 4: handling of UE measurements for CPAC purpose
In RAN2#115e the stage-2 signalling solution (so-called solution 2) was agreed as a working assumption:
************************************************************************************************************************
Working assumption: We go for solution 2. Should make sure multiple re-negotiation procedures (i.e. two nested procedures or anything that requires negotiation cannot be used) is not allowed. Inform RAN3 and take their feedback into account.
************************************************************************************************************************
The latest version of the running CR to TS 37.340 considers that in solution 2, it should be possible in SN-initiated inter-SN CPC to opportunistically allow the S-SN to include the SCG MeasConfig for CPC and/or execution conditions in the message to the UE, in case the target candidate SN does not reject the suggested/ requested candidate PSCells. This is reflected as follows:
************************************************************************************************************************
SN initiated conditional inter-SN Change


Figure 10.5.1-4: Conditional SN Change – SN initiated
Editor’s Note: the procedure may be revisted if RAN3’s feedback is not supporting solution 2.
Figure 10.5.1-4 shows an example signalling flow for the Conditional Secondary Node Change initiated by the SN:
1.	The source SN initiates the conditional SN change procedure by sending SgNB Change Required message which contains a CPC initiation indication. The message also contains target SN ID information and may include the SCG configuration (to support delta configuration), and contains the measurements results related to the target candidate SN. 
[bookmark: _Hlk85479215]Editor’s Note: FFS whether the execution conditions for the candidate cells recommended by the source SN and the SCG measConfig for CPC are included in the SgNB Change Required message or in step 5. 
…
************************************************************************************************************************
If the execution conditions for the candidate cells recommended by the source SN and the SCG measConfig for CPC are included in the SgNB Change Required message, it is possible for the UE to be configured with an SCG MeasConfig including measId(s) that are not referred in any execution condition configuration for CPC, at least for some time. 
In a previous email discussion the solutions with some support were the following:
· Option 2: specify that the UE shall ignore measId(s) that were not indicated in the condExecutionCond/triggerCondition.
· Option 3: it’s up to the UE implementation whether to perform measurements on the measID related with CPC that are not linked with the applicable candidate PSCells.
· Option 4: After received CPC configuration message, the UE continue to perform the measurement based on the original measurement configuration until it is reconfigured by S-SN.
According to the inputs in [Post114-e][233][R17 DCCA] Uu Message design for CPAC (CATT), the majority of companies (10 out of 15) prefer option 2 (or find it acceptable), while 2 companies prefer option 3, and 3 companies prefer option 4. Let’s discuss the issues with options 3 and 4.

Option 3 says that it’s up to the UE implementation whether to perform measurements on the measID related with CPC that are not linked with the applicable candidate PSCells. In our view, such an agreement would not be useful as it is always up to UE implementation to measure whatever (e.g. the weather, the humidity, etc.) that is not required by the specifications to be measured. The problem addressed here is exactly the fact that without any specification the specification text states the UE is required to perform the measurement. In other words, agreeing with option 2 does not prevent the UE to perform such measurements if it wants to.

Option 4 says that after received CPC configuration message, the UE continues to perform the measurement based on the original measurement configuration until it is reconfigured by S-SN. Such a solution has at least three issues:
· Requires additional complexity on the network
· UE required to perform unnecessary measurements
· Increases the signaling

Option 4 puts an extra burden on the network side, in particular to the MN and S-SN. What is worse is that this is due to an issue created between the S-SN and the target candidate SN(s), which have not agreed on the candidates to be configured. Hence, that would lead to additional network implementation on the MN and network signaling between MN and S-SN. This could be avoided if the MN decides not to implement that logic, as that does not create issues for the network (it is the UE that needs to perform unnecessary measurements). If UE vendors argue that even if the specs say they measure according to these measId(s) the UE do not measure if not in the execution conditions, UE vendors would be basically saying they would implement option 2 and we see no reason to object to it. On top of that, in the best of the worlds, if network is very kind and wants to take such an additional complexity, this would lead to another round of RRC reconfiguration (extra signaling).

Considering option 2 is very simple, gives quite some freedom to UE implementation and causes no issue or complexity on the network side, we see no reason to deviate from majority’s views. 
[bookmark: _Toc85700351]UE is not required to perform measurements on measId(s) that were not indicated in the condExecutionCond/triggerCondition (if the execution conditions for the candidate cells recommended by the source SN and the SCG measConfig for CPC may be included in the SN Change Required).
The only minor update that needs to be done, to make specs consistent, concerns the measurements. In current text, according to TS 38.331, section 5.5, the UE shall perform measurements for every measId whose reportType for the associated reportConfig is condTriggerConfig, which may include these measId(s) in solution 1 that were not indicated in the condExecutionCond. As there is no use of measuring them, the UE shall simply ignore them. An example of how this could be implemented in the specs is shown below, if solution 1 is adopted:
**********************************************************************************************************************
1>	for each measId included in the measIdList within VarMeasConfig:
…
2>	if the reportType for the associated reportConfig is condTriggerConfig, and the measId is indicated in the condExecutionCond associated to condReconfigId:
2>	if the reportType for the associated reportConfig is periodical, eventTriggered; or condTriggerConfig:
. . . 
6>	derive cell measurement results based on SS/PBCH block for the trigger quantity and each measurement quantity indicated in reportQuantityCell using parameters from the associated measObject, as described in 5.5.3.3;
**********************************************************************************************************************
2.3	Simultaneous intra-SN CPC (Rel-16) and inter-SN CPC
One aspect not discussed yet in RAN2 which needs to be considered is that the S-SN may want to configure CPC for target candidates that are in the S-SN (as in Rel-16), together with target candidate cells from different SN(s). Considering that in legacy SN change the S-SN may decide to trigger a PSCell change to its own cells or cells in other SN candidates, it makes sense to support such a case.
When it comes to the impact to the RRC signalling, at least three approaches could be considered:
a) Independent signaling
b) Common signaling following Rel-17 
c) Common signaling following Rel-16 
 
a) Independent signalling
In this solution the UE receives two CPC configurations, one as an MCG configuration (for target candidates from other SN(s) candidates) and one as an SCG configuration, as in Rel-16, for target candidates from the S-SN.
b) Common signalling following Rel-17
In this solution the UE receives a single CPC configuration, as an MCG configuration (for target candidates from other SN(s) candidates and for target candidates from the S-SN.
c) Common signalling following Rel-16
In this solution the UE receives a single CPC configuration, as an SCG configuration (for target candidates from other SN(s) candidates and for target candidates from the S-SN.
[bookmark: _Toc85700352]It is possible to configure the UE with target candidates associated to the S-SN and to other target candidate SN(s) simultaneously. FFS whether these are configured in RRC as in Rel-16, as in Rel-17 or independently.

2.4	Use of SRBs for CPA and inter-node CPC 
During the email discussion [Post111-e][920][eDCCA] Conditional PSCell Change and Addition (CATT) it was request to companies to comment on the usage of SRB1 for CPA and inter-SN CPC scenarios in Rel-17.
Summary of Q6: 21/23 companies agree that only SRB1 can be used in CPA and Inter-SN CPC scenarios in Rel-17. The complete message upon CPAC execution for CPA and Inter-SN CPC in Rel-17 should be provided to the MN via SRB1. 1 company commented that use of SRB3 depends on the option selected for SN initiated Inter-SN CPC (in P4). 1 company believes SRB3 can be used for Inter-SN CPC.  Based on majority company views, the following proposal is made.
Based on that the following is proposed: 
[bookmark: _Toc85700353]Only SRB1 can be used in CPA and Inter-SN CPC scenarios in Rel-17. The complete message upon CPAC execution for CPA and Inter-SN CPC in Rel-17 should be provided to the MN via SRB1.

Another issue related to the usage of SRBs relates to a text introduced by the rapporteur (CATT) in the running CR for the RRC specification (TS 38.331) for introducing CPC/CPA Rel-17. This is the text:
***************************************************************************************************************************
[bookmark: _Toc60776797][bookmark: _Toc76423083]5.3.5.13.4	Conditional reconfiguration evaluation
The UE shall:
1>	for each condReconfigId within the VarConditionalReconfig:
[…]
2> if condExecutionCondSN is configured;
3> in the remainder of the procedures, consider each measId indicated in the condExecutionCondSN as a measId in the VarMeasConfig associated with the SCG measConfig;
2> if condExecutionCond is configured;
3> If it is configured via SRB3 or configured within nr-SCG/nr-SecondaryCellGroupConfig (specified in TS 36.331[10]) via SRB1;
4> in the remainder of the procedures, consider the VarMeasConfig indicated in the condExecutionCond is the VarMeasConfig associated with the measConfig configured by SN;
3> otherwise;
4> in the remainder of the procedures, consider the VarMeasConfig indicated in the condExecutionCond is the VarMeasConfig associated with the measConfig configured by MN.
***************************************************************************************************************************
It seems the rapporteur wanted to indicate which VarMeasConfig to refer to in different cases, whether the VarMeasConfig associated to the SCG, or the VarMeasConfig associated to the MCG. However, it is rather clear that by default, MeasConfig received as part of an SCG configuration, regardless if this is received via SRB1 or SRB3, is associated to the VarMeasConfig associated to the SCG, otherwise the MCG VarMeasConfig. Hence, the text seems unnecessary, in particular as part of the procedure text. 
The reason to add a text related to the newly introduced parameter condExecutionCondSN is that this is the only counter-intuitive case, where the UE receives measId(s) as part of an MCG configuration for CPC execution conditions, while the actual measConfig for these measId(s) is an SCG MeasConfig, i.e., the associated measObject and reportConfig. However, the case for condExecutionCond remains as in legacy.
On the other hand, it could be helpful to highlight in the specifications, as informative text (e.g. in a NOTE), the different cases for conditional reconfiguration, how they are configured and the associated measConfig (MCG or SCG) for the measId(s) of its execution condition, as follows:
· 1) CHO  conditionalReconfiguration-r16 configured in MCG; MCG measConfig is used to configure measId(s);
· 2) Intra-CN CPC  conditionalReconfiguration-r16 configured in SCG; SCG measConfig is used to configure measId(s); 
· 3) CPA  conditionalReconfiguration-r16 configured in MCG; MCG measConfig is used to configure measId(s);
· 4) MN-initiated Inter-SN CPC  conditionalReconfiguration-r16 configured in MCG; MCG measConfig is used to configure measId(s);
· 5) SN-initiated Inter-SN CPC  conditionalReconfiguration-r16 configured in MCG; SCG measConfig is used to configure measId(s).

[bookmark: _Toc85700354]Discuss the need to introduce procedure text to clarify the usage of condExecutionCond. 
Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	The UE notifies the MN that conditions have been fulfilled for CPAC using UE’s current configuration (i.e. not the MCG configuration to be applied). FFS which solution to specify:
i.	UE notifies the network of CAPC execution before transmitting RRCReconfigurationComplete with newly applied MCG configuration.
ii.	UE transmits RRCReconfigurationComplete upon CPA/CPC execution with current configuration (including an embedded RRCReconfigurationComplete with newly applied configuration).
Proposal 2	Upon intra-SN CPC and CHO execution, the UE does not include the condReconfigId/CondReconfigurationId in the RRCReconfigurationComplete/ RRCConnectionReconfigurationComplete transmitted to the MN.
Proposal 3	Confirm the agreement that for MN-initiated CPC the UE can be configured with A3/A5 events based on PSCell quality and make it optional with capability signalling; otherwise, agree not to support MN-initiated CPC.
Proposal 4	UE is not required to perform measurements on measId(s) that were not indicated in the condExecutionCond/triggerCondition (if the execution conditions for the candidate cells recommended by the source SN and the SCG measConfig for CPC may be included in the SN Change Required).
Proposal 5	It is possible to configure the UE with target candidates associated to the S-SN and to other target candidate SN(s) simultaneously. FFS whether these are configured in RRC as in Rel-16, as in Rel-17 or independently.
Proposal 6	Only SRB1 can be used in CPA and Inter-SN CPC scenarios in Rel-17. The complete message upon CPAC execution for CPA and Inter-SN CPC in Rel-17 should be provided to the MN via SRB1.
Proposal 7	Discuss the need to introduce procedure text to clarify the usage of condExecutionCond.
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