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1	Introduction
This document contains the report for discussion of A3/A5 events for inter-SN CPC related to the following e-mail discussion:
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][Post115-e][217][R17 DCCA] Support of A3/A5 for inter-SN CPC (Ericsson)
      Scope: Draft CRs that show how the support of A3/A5 events would be done for inter-SN CPC to assess the complexity of the feature. Can also discuss the gains from the functionality.
      Intended outcome: report + draft CRs
      Deadline:  Long

[bookmark: _Ref178064866]2	Discussion
2.1	Support of A3/A5 related to PSCell for inter-SN CPC
In RAN2#112e, an agreement was made such that A3/A5 events can be configured for inter-SN CPC. In current specification A3/A5 event refer to the current serving cell, i.e. the PCell. For MN initiated inter-SN CPC, it is the PSCell that needs be evaluated as it is the PSCell that is configured to potentially be changed. 
The e-mail discussion assesses the complexity of implementing the support for referring to the PSCell instead of the PCell for MN-initiated inter-SN CPC. The following solutions have been proposed:
· a) UE uses PSCell in A3/A5 if target candidate is an SCG (implicit)
· b) PSCell flag in Cond A3/A5 (explicit)

In both solutions the UE is not required to perform any extra measurements, as the UE is anyway required to perform PSCell measurements. 

In solution a) the UE uses PSCell in A3/A5 if it identifies that the target candidate is an SCG cell. No additional signaling needs to be sent to the UE. A text proposal is the following:

***************************************************************************************************************************

[bookmark: _Toc60776797][bookmark: _Toc76423083]5.3.5.13.4	Conditional reconfiguration evaluation
The UE shall:
1>	for each condReconfigId within the VarConditionalReconfig:
2>	consider the cell which has a physical cell identity matching the value indicated in the ServingCellConfigCommon included in the reconfigurationWithSync in the received condRRCReconfig to be applicable cell;
2>	for each measId included in the measIdList within VarMeasConfig indicated in the condExecutionCond associated to condReconfigId:
3>	if the stored condRRCReconfig associated to condReconfigId includes a secondaryCellGroup and a reconfigurationWithSync in spCellConfig:
4>	consider the SpCell as the PSCell in the event;
3>	if the entry condition(s) applicable for this event associated with the condReconfigId, i.e. the event corresponding with the condEventId(s) of the corresponding condTriggerConfig within VarConditionalReconfig, is fulfilled for the applicable cells for all measurements after layer 3 filtering taken during the corresponding timeToTrigger defined for this event within the VarConditionalReconfig:
4>	consider the event associated to that measId to be fulfilled;
3>	if the leaving condition(s) applicable for this event associated with the condReconfigId, i.e. the event corresponding with the condEventId(s) of the corresponding condTriggerConfig within VarConditionalReconfig, is fulfilled for the applicable cells for all measurements after layer 3 filtering taken during the corresponding timeToTrigger defined for this event within the VarConditionalReconfig:
4>	consider the event associated to that measId to be not fulfilled;
2>	if event(s) associated to all measId(s) within condTriggerConfig for a target candidate cell within the stored condRRCReconfig are fulfilled:
3>	consider the target candidate cell within the stored condRRCReconfig, associated to that condReconfigId, as a triggered cell;
3>	initiate the conditional reconfiguration execution, as specified in 5.3.5.13.5;
NOTE:	Up to 2 MeasId can be configured for each condReconfigId. The conditional reconfiguration event of the 2 MeasId may have the same or different event conditions, triggering quantity, time to trigger, and triggering threshold.

***************************************************************************************************************************


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 NR an implementation could look like:
***************************************************************************************************************************
5.3.5.13.4	Conditional reconfiguration evaluation
The UE shall:
1>	for each condReconfigId within the VarConditionalReconfig:
2>	consider the cell which has a physical cell identity matching the value indicated in the ServingCellConfigCommon included in the reconfigurationWithSync in the received condRRCReconfig to be applicable cell;
2>	for each measId included in the measIdList within VarMeasConfig indicated in the condExecutionCond associated to condReconfigId:
3>	if the condEventId of the corresponding condTriggerConfig within VarConditionalReconfig has pscell-Cpc-r17 set to TRUE: 
4>	consider the SpCell as the PSCell in the event;
3>	if the entry condition(s) applicable for this event associated with the condReconfigId, i.e. the event corresponding with the condEventId(s) of the corresponding condTriggerConfig within VarConditionalReconfig, is fulfilled for the applicable cells for all measurements after layer 3 filtering taken during the corresponding timeToTrigger defined for this event within the VarConditionalReconfig:
4>	consider the event associated to that measId to be fulfilled;
3>	if the leaving condition(s) applicable for this event associated with the condReconfigId, i.e. the event corresponding with the condEventId(s) of the corresponding condTriggerConfig within VarConditionalReconfig, is fulfilled for the applicable cells for all measurements after layer 3 filtering taken during the corresponding timeToTrigger defined for this event within the VarConditionalReconfig:
4>	consider the event associated to that measId to be not fulfilled;
2>	if event(s) associated to all measId(s) within condTriggerConfig for a target candidate cell within the stored condRRCReconfig are fulfilled:
3>	consider the target candidate cell within the stored condRRCReconfig, associated to that condReconfigId, as a triggered cell;
3>	initiate the conditional reconfiguration execution, as specified in 5.3.5.13.5;
NOTE:	Up to 2 MeasId can be configured for each condReconfigId. The conditional reconfiguration event of the 2 MeasId may have the same or different event conditions, triggering quantity, time to trigger, and triggering threshold.
[..]

ReportConfigNR information element
-- ASN1START
-- TAG-REPORTCONFIGNR-START

ReportConfigNR ::=                          SEQUENCE {
    reportType                                  CHOICE {
        periodical                                  PeriodicalReportConfig,
        eventTriggered                              EventTriggerConfig,
        ...,
        reportCGI                                   ReportCGI,
        reportSFTD                                  ReportSFTD-NR,
        condTriggerConfig-r16                       CondTriggerConfig-r16,
        cli-Periodical-r16                          CLI-PeriodicalReportConfig-r16,
        cli-EventTriggered-r16                      CLI-EventTriggerConfig-r16
    }
}

ReportCGI ::=                     SEQUENCE {
    cellForWhichToReportCGI          PhysCellId,
        ...,
    [[
    useAutonomousGaps-r16            ENUMERATED {setup}                OPTIONAL   -- Need R
    ]]

}

ReportSFTD-NR ::=                 SEQUENCE {
    reportSFTD-Meas                  BOOLEAN,
    reportRSRP                       BOOLEAN,
    ...,
    [[
    reportSFTD-NeighMeas             ENUMERATED {true}                                OPTIONAL,   -- Need R
    drx-SFTD-NeighMeas               ENUMERATED {true}                                OPTIONAL,   -- Need R
    cellsForWhichToReportSFTD        SEQUENCE (SIZE (1..maxCellSFTD)) OF PhysCellId   OPTIONAL    -- Need R
    ]]
}

CondTriggerConfig-r16 ::=        SEQUENCE {
    condEventId                      CHOICE {
        condEventA3                      SEQUENCE {
            a3-Offset                        MeasTriggerQuantityOffset,
            hysteresis                       Hysteresis,
            timeToTrigger                    TimeToTrigger
        },
        condEventA5                      SEQUENCE {
            a5-Threshold1                    MeasTriggerQuantity,
            a5-Threshold2                    MeasTriggerQuantity,
            hysteresis                       Hysteresis,
            timeToTrigger                    TimeToTrigger
        },
        ...
    },
    rsType-r16                       NR-RS-Type,
    ...,
	[[
    	pscell-Cpc-r17 				  BOOLEAN,
	]]
}
[..]
	…

	pscell-Cpc-r17
If this field is set to TRUE the UE shall use the PSCell as the SpCell instead of the PCell for events CondEventA3 and/or CondEventA5 for CPC.




***************************************************************************************************************************

Question 1: Please provide comments on the solutions, especially in terms of complexity and gain and which solution is preferred.
	Company
	Comments

	Nokia
	Solution 2 is preferred, as in Solution 2 the UE would not have to decode the target cell configuration directly after being configured with CPC (which may be complex and time-consuming, considering the number of candidate cells). Solution 1 has an advantage of no ASN.1 impact. However, for Solution 2 an existing LTE parameter (usePSCell) shall be used, instead of the field suggested by Ericsson/discussion rapporteur). 
In case Solution 1 is agreed, then the subclause in 5.3.5.13.4 shall actually check if reconfigurationWithSync is included in spCellConfig of SecondaryCellGroup. Otherwise, it may also refer to CHO with SCG configuration, which is also likely to be supported in Rel-17. I.e. it shall be differentiated if the reconfigurationWithSync is for CHO or PSCell in CPC case.  

	Futurewei
	Based on the draft CR from the rapporteur, it appears to us that support of A3/A5 in MN initiated CPC is not complicated. 
Amoung the two options, we think the option a) is simpler and sufficient. The UE can simply consider the current PSCell as the SpCell in event A3/A5 which can be implicitly required in the procedure of MN initiated CPC.
We don’t see the option b) of adding a using- PSCell network instruction is necessary. Anyway, the MN configuration needs to let the UE knowing whether the conditional configuration/command is for CPC or CHO at the beginning. In either option, the UE procedure of using PSCell measurement for A3/A5 should be added. Further adding the instruction does not simplify the UE procedure. In addition, the presence of A3/A5 in CPC configuration already serves the purpose of instructing the UE to use PSCell as the Spcell for A3/A5. Additional network instruction is just a redundent effort which increases the implementation complexity, signaling overhead, and specification effort without clear benefit/advantage over the option a).
Wondering whether the CR text: “consider the SpCell as the PSCell in the event;“ would be “consider the PSCell as the SpCell in the event;“The details of the stage 3 text can be further discussed.

	CATT
	Neither, we do not support A3/A5 for MN initiated inter-SN CPC. 
In legacy A3/A5 is not used for the case of MN initiated SN change, we don’t see it is necessary to extend the A3/A5for MN initated CPC. Also there is not any benefit forseen to support A3/A5 for MN inititaed CPC, since once CPC should configured due to mobility, SN initiated inter-SN CPC is sufficient. 
Furthermore, if A3/A5 is used for MN initaited CPC, no matter which solution is used, the UE performs the measurement on candidate cells based on the measConfig configured by the MN. The measurement of the serving PSCell is based on the measConfig configured by the SN. The measurement configurations, e.g., FilterConfig paramters configured by the MN and SN are different. We have a concern whether it is proper to compare the measurement of candidate cells and PSCell measured based on different measurment configuration separately. We think this should be checked by RAN4 first. 
Meanwhile, it is difficult for the MN to set suitable threshold/ offset due to the MN is not well aware of the radio condition of the SN. 
[Ericsson] In legacy network implementation may have PSCell measurements available in the MN to make PSCell change decisions, while in CPC trigger is done at the UE and is clearly specified. Hence, comparing legacy PSCell and CPC does not make sense in this case.
The sentence "there is not any benefit forseen to support A3/A5 for MN inititaed CPC, since once CPC should configured due to mobility, SN initiated inter-SN CPC is sufficient“ is unclear. Does it mean you would like to revert the aggreement that MN initiated CPC is supported and inform RAN3 to stop to work on that? It would be acceptable for us, but needs discussion. About the filter configurations this is just a matter of network implementation. 
Regarding the comment “Meanwhile, it is difficult for the MN to set suitable threshold/ offset due to the MN is not well aware of the radio condition of the SN.“ It seems a bit strange, otherwise should have not agreed on MN initiated CPC.


	MediaTek
	The CR shows that the solution is not complicate but it is still unclear to us what’s the real benefit to have this MN initiated SN change based on PSCell measurement result.
If this is needed, we think it should be generic for the CPC and non-CPC case. Among the two solutions above, explicit indicator (solution 2) is preferred as the explicit way is always less ambiguous. 
[Ericsson] The benefit is to only trigger PSCell mobility based on PSCell quality compared to a neighbour PSCell quality. Otherwise, it would only be possible to support MN initiated CPC for some sort of load balancing use case, whcih does not make sense.

	Sharp
	We don’t have A3/A5 for legacy non-CPC case, so it is not clear why this is needed for MN-initiated CPC case.
If the necessity/benefit is well justified, then both solutions are not complicate based on the CRs, solution b may be better, as it is clear enough and has already been used in LTE. 
[Ericsson] The benefit is to only trigger PSCell mobility based on PSCell quality compared to a neighbour PSCell quality. In legacy this is not an issue as a network implementated based on MN decisions can make sure measurements are available at the MN, if needed.

	Qualcomm
	We are fine with both solutions. 
Slight preference for solution a) since it appears to be of similar complexity as solution b) and does not involve additional signaling. 
We think that A3/A5 needs to be supported since they enable a target PSCell to be compared with a source PSCell before PSCell change is done. As the CRs show the solution is not complicated.

	ZTE
	We also see no much spec complexity to support A3/A5 in MN initiated CPC based on the draft CRs. 
We slightly prefer solution a) considering it’s simpler. Anyway, the UE needs to decode the candidate cell configuration upon conditional reconfiguration evaluation, to identify the PCI indicated in the ServingCellConfigCommon included in the reconfigurationWithSync. There is no additional complexity to check whether the candidate cell is an SCG. So the explicit indication from the NW seems redundant.
Besides, we agree with the Nokia’s suggested wording “reconfigurationWithSync is included in spCellConfig of SecondaryCellGroup” to distinguish CPC and CHO with SCG configuration.

	LG
	We do not support A3/A5 enhancement for MN-initiated CPC.
We don’t see the clear benefit of A3/A5 enhancement for MN-initiated CPC. In addition, considering the legacy principle, i.e., MN-initiated PSCell change, it seems no additional requirement for A3/A5 enhancement to support MN-initiated inter-SN CPC. 
[Ericsson] The benefit is to only trigger PSCell mobility based on PSCell quality compared to a neighbour PSCell quality. Otherwise, it would only be possible to support MN initiated CPC for some sort of load balancing use case, whcih does not make sense.

	Lenovo, Motorola Mobility
	Agree with CATT, MediaTek and LG, we also don’t see clear gain of extending A3/A5 for MN initiated CPC. We prefer to follow the legacy principle. 
[Ericsson] The benefit is to only trigger PSCell mobility based on PSCell quality compared to a neighbour PSCell quality. Otherwise, it would only be possible to support MN initiated CPC for some sort of load balancing use case, whcih does not make sense.

	ITRI
	According to the draft CRs, both solutions are not complicate. However, there seems no clear benefit to support A3/A5 in MN initiated CPC so far. The benefit may need to be justified first.
In case the benefit or need can be justified, we prefer solution a) as it is simpler and has no ASN.1 impact. As mentioned by ZTE, the UE needs to decode the candidate cell configuration during CPC evaluation to identify the PCI no matter which solution is adopted. In other words, no additional complexity will be introduced if solution a) is adopted. By contrast, the flag proposed in solution b), which introduces ASN.1 impact, might not be needed.
[Ericsson] The benefit is to only trigger PSCell mobility based on PSCell quality compared to a neighbour PSCell quality. Otherwise, it would only be possible to support MN initiated CPC for some sort of load balancing use case, whcih does not make sense.

	Ericsson
	Slightly prefer option a). The update proposed by Nokia seems correct.

	NEC
	Complexity: From the expected spec change point of view, it looks not-much complicated.
Gain: The motivation is not very clear, i.e. why only MN-initiated CPC needs this A3/A5 unlike MN-initiated SN change. From NW point of view considering multi-vendor scenario, same event (i.e. A3/A5) should not be configured by both MN and SN to avoid inconsistency among intra-SN frequency mobility which is under SN control. Needless to say, the SN should be the node who can/should configure it.
Preferred solution: None (we do not support the A3/A5 for MN-initiated CPC) 
[Ericsson] Only multi-vendor scenario is brought up, deployments where it might be possible do have a single vendor scenario are not mentioned. Moreveover, comparing legacy PSCell change and CPC does not make sense as CPC is triggered based on specified input, while PSCell decisions are left to network implementation.

	Intel
	We think it’s an optimization and not quite necessary. The CPC feature can still work with legacy A4/B1. 
[Ericsson] How does the feature work for A4/B1? Are you suggesting we support a load balancing use case?

	Apple
	The change seems not complex thus we feel it’s fine to support it. We don’t see big difference between two solutions. Approach a) is slightly preferred as long as UE behavior is clear therefore we don’t think a explict indication is necessary.


	ETRI
	Same view as QC. We are fine with both solutions. Slight preference for solution a).

	Samsung 
	We think, for definition of new event, either way can be pursued but still unclear the motivation for MN initated CPC case. 
Moreover, shouldn‘t MN know the exact PCI of current pscell and candidate target pscells for commading UE to measure pscells and  compare them ? in detail, this new event will be kind of [associated candidate target is offset better than current pscell for A3-like] or [associated candidate target is better than threshold 1 AND pscell is worse than threshold 2 for A5-like] then MN seems to know the exact candidate target pscell e.g., PCI of candidate target pscell. But that is only applicable in SCG configuration in UE, not MN. As we know, MN RRM and SN RRM are not exchanging the most of information ? 
[Ericsson] It’s not clear why the MN knowing the PSCell PCI makes any difference, as the MN cannot really configure that PCI to be compared with a neighbour in that PCI for CPC. The MN configures measIDs as conditions.

	
	

	
	

	
	

	
	

	
	



Summary: 
Observation 1: All companies agree there is not much complexity in the options.
Observation 2: Companies which prefer b) - explicit, find a) acceptable (with changes proposed by Nokia).
[bookmark: _GoBack]Observation 3: Slightly more companies prefer a)
Observation 4: Some companies questioned the gain.
The gain is that the UE will measure on the correct cell, i.e. the cell that is subject for change. Measuring on the PCell cell is not relevant when deciding on changing PSCell. This needs to be discussed in the next RAN2 meeting. The expected outcome of the e-mail discussion is to show the complexity of the functionality in a draft CR. Based on the above observations, option a) is chosen for the draft CR.
Proposal 1: Option a) is chosen for the draft CR as outcome of the e-mail discussion.
 
Conclusion
Based on the above, the following is proposed:
Proposal 1: Option a) is chosen for the draft CR as outcome of the e-mail discussion.
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