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1	Introduction
[bookmark: _Hlk23834815]In RAN2#107 the following email discussion [107#30][NR/LTE/Mob-enh] Configuration of CHO and execution condition (Intel) has been agreed. The discussion was summarized in [1] and the following was agreed:
Agreements
[bookmark: _GoBack]1	From RAN2 perspective, both source and target can trigger the modification of CHO configuration, and leave the final decision to RAN3.
2.	When source configuration needs to be changed, it is up to network to update the UE stored CHO configurations so it remains valid. From RAN2 perspective, whenever source configuration needs to be changed, source sends the updated configuration to target if a new CHO configuration is needed and ask RAN3 to confirm.
3.	The handling of CHO configuration can be split into 2 steps as below and inform RAN4 about RAN2 agreements:
Step 1: Decode the  RRCReconfiguration/RRCConnectionReconfiguration including source configuration, if present, and CHO execution conditions (both decode and configure upon reception of RRCReconfiguration/RRCConnectionReconfiguration).
Step 2: Apply the target cell configuration  (i.e. a stored RRCReconfiguration/RRCConnectionReconfiguration prepared for the selected target), the UE can only do this upon meeting the CHO execution condition for the cell.


The email discussion summary had 11 proposals [1] but as shown above only 3 of them could be agreed. In this contribution we revisit some of the open issues that were not resolved. We also propose confirmation for assumptions made in the running CR and in some other cases propose a way forwarded (implemented in a companion TP to 38.331 [2]).
[bookmark: _Ref178064866]2	Discussion
RRC aspects of the CHO modification procedure
In RAN2#107bis the following has been agreed concerning the modification procedure for CHO:
Agreements
1	From RAN2 perspective, both source and target can trigger the modification of CHO configuration, and leave the final decision to RAN3.

RAN3 will decide if a new modification procedure is defined or if the cancelling procedure followed by an additional preparation can be used. Regardless of the final decision in RAN3, there are at least two alternatives for the details of a modification procedure in RRC, for the RRCReconfiguration and the trigger condition per target candidate:
· i) Replace the stored values with the newly received values; 
· ii) Apply the corresponding message (with corresponding fields and need codes), i.e. delta signalling to be applied on top of stored RRCReconfiguration.
The CHO configuration per target candidate to be modified first comprises a measurement identity that refers to a measurement configuration, as agreed in RAN2#106:
Agreements
. . .
2	Define a CHO execution condition by the measurement identity which identifies a measurement configuration. (FFS to be addressed in stage 3 which parts of the measurement configuration are used for the CHO triggering)
For this measId the replacement is the simplest approach and should be agreed (e.g. replacing measId=3 by measId=5, where these IDs refer to different trigger conditions). Network may decide to change the trigger conditions for a given CHO, RS type, which could be done by replacing the configured MeasId by a new measurement configuration. As that MeasId is a reference to a measurement configuration, network could choose to modify the measurement configuration associated to a given measId (e.g. modifying the associated reportConfig and/or measObject).
[bookmark: _Toc24022070]Confirm that measurement identifiers in CHO configuration can be replaced in modification procedure.
For the time being we can keep FFS whether the procedure where a measurement identifier in CHO configuration is modified or where a measurement configuration linked to a CHO configuration is modified require any further specifications of UE autonomous actions. For example, if the network removes an execution condition configuration associated to a measId referred within a CHO configuration, UE should probably delete the associated entry in the measurement configuration (in VarMeasConfig). Somewhat similarly, if reportConfig or measObject with an associated measId that is a trigger condition for a CHO configuration are modified or removed, the UE may need to stop the monitoring of CHO conditions.
The modification of an execution condition in CHO configuration is something that could be performed by source without necessarily involving the target candidates, if it does not modify the UE’s current configuration (except CHO related configuration). Hence, it should be possible to modify the trigger conditions without necessarily modifying the stored RRCReconfiguration associated to that target candidate. In our view, this could be achieved by possibly making the dedicated RRCReconfiguration in the modification procedure absent, and upon that, the UE replaces the measurement identifier and maintains the previously stored RRCReconfiguration. That would avoid the source node having to stored the RRCReconfiguration prepared by each target candidate if the source wants to modify the execution condition only.
[bookmark: _Toc24022071]Confirm that if the RRCReconfiguration for a target candidate is absent in the modification procedure the UE maintains the stored configuration.

The modification of the target candidate RRCReconfiguration is something that would typically be driven by a source gNodeB that wants to modify the UE’s current configuration. If the target candidate to be modified is a candidate in the same node as the source node, the source gNodeB can include the parameters for the source re-configuration and the CHO modification parameters (within CondReconfigurationToAddModList, or any IE with any other weird name) in the same message. In our view, this is the scenario where the modification of the RRCReconfiguration is perhaps easiest to be applied as there is no risk of race conditions. In a previous email discussion, companies agreed that when CHO configuration and updated source configuration are sent in the same RRC message, CHO configuration can be delta configuration based on the updated source configuration.
Hence, if CHO configuration can be delta based on the UE’s new current configuration, if a RRCReconfiguration for a target candidate is included (e.g. in an entry of CondReconfigurationToAddModList) in the modification procedure that should replace the previously stored value. 
[bookmark: _Toc24022072]Confirm that if the RRCReconfiguration for a target candidate is present in the modification procedure the UE replaces the stored configuration with the new entry.

The proposals P1, P2, P3 have not been yet been confirmed online, but parts have been clearly adopted in the running CR to 38.331 for CHO as follows:
***************************************************************************************************************************
5.3.5.x.3	Conditional handover configuration (CHO-Config) addition/modification
For each CHO-ConfigId received in the cho-ConfigToAddModList IE the UE shall:
1>	if an entry with the matching CHO-ConfigId exists in the cho-ConfigToAddModList within the VarCHO-Config:
2> replace the entry with the value received for this CHO-ConfigId;
1>	else:
2> add a new entry for this CHO-ConfigId within the VarCHO-Config;
1>	perform conditional handover monitoring as specified in 5.3.5.x.4;
[bookmark: _Hlk23707443]Editor’s note: FFS, which modelling should be used for execution condition, NR draft or lTE draft..
***************************************************************************************************************************

Despite the adoption, one possible clarification is the term replacements, as it does not specify the UE behaviour if one of the entries is absent. That can be a quite common use case e.g. network wants to modify only the measurement identifier or the only the stored RRCReconfiguration. One alternative is to clarify the text above, but an easier alternative is to define the need codes in the CHO-ConfigToAddModList IE, as follows:
***************************************************************************************************************************
–	CHO-ConfigToAddModList
The IE CHO-ConfigToAddModList concerns a list of CHO configurations to add or modify, with for each entry the cho-ConfigId and the associated cho-CandidateCellConfig.
CHO-ConfigToAddModList information element
-- ASN1START
-- TAG-CHO-CONFIGTOADDMODLIST-START

CHO-ConfigToAddModList-r16 ::=                    SEQUENCE (SIZE (1.. maxNrofCHO-Cells)) OF CHO-ConfigToAddMod-r16

CHO-ConfigToAddMod-r16 ::=                  SEQUENCE {
    cho-ConfigId-r16                        	CHO-ConfigId-r16		  OPTIONAL   -- Need S,
[bookmark: _Hlk23837530]    cho-CandidateConfig-r16                     CHO-CandidateConfig-r16   OPTIONAL   -- Need S,
    ...
}
-- TAG-CHO-CONFIGTOADDMODLIST-STOP

-- ASN1STOP

***************************************************************************************************************************
[bookmark: _Toc24022073]Both cho-ConfigId and cho-CandidateConfig have need code S.


This could be modelled as follows:
***************************************************************************************************************************
5.3.5.x.3	Conditional handover configuration (CHO-Config) addition/modification
For each CHO-ConfigId received in the cho-ConfigToAddModList IE the UE shall:
1>	if an entry with the matching CHO-ConfigId exists in the cho-ConfigToAddModList within the VarCHO-Config:
2> if cho-RRCReconfig value is present:
32> replace the entry with the value received for this CHO-ConfigId;
2> else, if cho-RRCReconfig value is absent:
3> maintain the current value of cho-RRCReconfig in the cho-ConfigToAddModList within the VarCHO-Config;
2> if cho-ExecutionCond value is present:
2> replace the entry with the value received for this CHO-ConfigId;
2> else, if cho-ExecutionCond value is absent:
3> maintain the current value of cho-ExecutionCond in the cho-ConfigToAddModList within the VarCHO-Config;
1>	else:
2> add a new entry for this CHO-ConfigId within the VarCHO-Config;
1>	perform conditional handover monitoring as specified in 5.3.5.x.4;
Editor’s note: FFS, which modelling should be used for execution condition, NR draft or lTE draft..
***************************************************************************************************************************

How the UE stores the RRCReconfiguration per target candidate
A discussion triggered in a previous email discussion [1] was how to handle the target cell configuration for delta signalling purpose when source configuration is updated. Rapporteur has suggested a discussion on the following two “alternatives”:
· Alt 1: Solved by network (i.e. the network always updates candidate cell (s) configuration to adapt the latest source configuration (if any) for delta signalling purpose when source configuration is changed), e.g. source sends the updated source configuration to target, and target generates target configuration based on latest source configuration. The source uses it to replace original candidate cell configuration;
· Alt 2: Solved by UE (i.e. the candidate cell configuration does not need to be changed to adapt latest source configuration for delta signalling purpose when source configuration is changed)

In our view, these are not alternatives. A network-based solution is going to be specified at least for the case where the source requires to update the UE’s current configuration and based on that, source believe it requires to update CHO configurations. Our understanding is that the use case addressed by Alt-2 and its variants is when the source node updates some specific parts of the UE’s current configurations and source believes/assumes/guess/hopes/wants/wishes that the target node has not taken that into account when preparing its RRCReconfiguration and when taking the decision to accept the CHO. Then, source could in theory re-configure the UE without contacting target candidates and without re-configuring the CHO configurations, which may speed up the latency of CHO modification in that particular case where the source has that believe/understanding/guess. The advantage compared to the existing procedure (i.e. the network based) is in the case the target candidates are in a different node than the source gNodeB that would save some time to re-configure the UE and signalling over the Xn interface.
While we acknowledge that the UE-based approach has the potential to improve the CHO modification procedure, the solutions rely on the assumption that the source is aware that a certain sub-set of parameters within the UE’s current configuration is not used by a target candidate to take CHO decisions (e.g. accept/reject or to prepare the target’s RRCReconfiguration). While this may work in a single vendor scenario, where source and target’s may know their CHO algorithms, that does not seem to be an inter-operable solution, unless vendors agree in RAN2 on exact parameters that are not taken into account by a target in CHO decisions. 
UE based solution improves the CHO modification procedure, but it is only inter-operable if network vendors agreed in RAN2 on algorithm related aspects like parameters from UE’s current configuration not used in CHO decisions e.g. accept/reject or RRCReconfiguration. 

In our view, discussing algorithms is not common in RAN2 and should not have the highest priority among network vendors for the time being. Hence, considering that this is an optimization and a solution based on explicit signalling is specified, the minimum requirement to be specified is that upon CHO execution, UE applies stored RRCReconfiguration having latest UE’s current configuration as baseline, where that stored RRCReconfiguration may be a delta signalling. 
[bookmark: _Toc24022074]Confirm that upon CHO execution, UE applies stored RRCReconfiguration having latest UE’s current configuration as baseline. 

Even though there are no formal agreements regarding P5, that solution is the one adopted in the running CR to 38.331 for CHO i.e. UE receives a CHO-Config, stores it, and applies upon execution on top of the current configuration.
Update of the source’s configuration with CHO configurations
There may be use cases where the network needs to update its source configuration towards the UE (i.e. UE’s current configuration) before it wants the UE to start monitoring the trigger conditions for a CHO configuration that is being configured at the same time. For example, if the network decides to configure CHO and needs to add a new events and/or measurements and/or measurement object, for a CHO target candidate. 
However, for these type of use cases, RAN2 should make sure that in the RRC specifications, the source’s re-configuration is always applied before the CHO configurations, to avoid any misalignment e.g. if the UE applies CHO configuration first and the condition is already fulfilled (e.g. based on available measurements), it is not clear on top of which configuration the UE shall apply the RRCReconfiguration issued by the target candidate.
If network wants to re-configure the UE’s current configuration (source configuration), in the same message it configures CHO, specs needs to make sure the that the source re-configuration is applied before the CHO configuration.
One solution to make sure that this is fulfilled by UEs is to separate the messages, i.e., first send to the UE a message re-configuring the source, and then send to the UE a message with the CHO configuration (regardless if they are the same message or not). In case RAN2 agreed that RRCReconfiguration is to be enhanced to comprise CHO configurations, in that case we would add a restriction saying that it shall not contain source configuration at the same time.
Another alternative is to assume that the steps upon reception of the message shall be executed in the specified order, and that the application of the CHO configurations are executed at the end of the steps related to source re-configuration. That should be possible since that is supported according to the RRC specifications:
************************************************************************************************
[bookmark: _Toc5284976]5.1.2 	General requirements
The UE shall:
. . . 
1>	within a sub-clause execute the steps according to the order specified in the procedural description;
. . . 
************************************************************************************************
[bookmark: _Toc24022075]Confirm that source configurations should be applied before CHO configurations in case they are carried in the same message. 
Even though there are no formal agreements regarding P6, that solution is the one adopted in the running CR to 38.331 for CHO i.e. UE receives a CHO-Config only after reception of source’s related configurations. This is shown below as adopted in the running CR:
************************************************************************************************
[bookmark: _Toc20425700]5.3.5.3	Reception of an RRCReconfiguration by the UE
The UE shall perform the following actions upon reception of the RRCReconfiguration or apply the stored RRCReconfiguration of the candidate cell upon execution of the conditional handover:
[...] //source’s reconfiguration
1> if the RRCReconfiguration message includes the cho-Config:
2> perform conditional handover configuration as specified in 5.3.5.x; 
1>	set the content of the RRCReconfigurationComplete message as follows:
[...] //handling of complete message
***********************************************************************************************
CHO compliance check
After the discussion of the summary of the email discussion [1] online, companies seemed to agree on a solution requiring minimum changes in the specifications, although most companies did not seem to know how that was modelled. At the end the following has been agreed: 
Show of hands
1) Do not trigger re-establishment and do early check: 10
2) Do not trigger re-establishment and do late check: 0
3) Trigger re-establishment and do early check: 13 
4) Trigger re-establishment and do late check: 3 

· Stick to current specification (to be clarified which option that means). 

According to current LTE specifications, it is very clear that the compliance check shall be performed upon the reception of an RRCConnectionReconfiguration message. Hence, as CHO configurations are also received in that message, our understanding is that in LTE the UE performs compliance check upon reception of CHO configurations, as shown below:
***************************************************************************************************************************
[bookmark: _Toc20486798][bookmark: _Toc12718012]5.3.5.3	Reception of an RRCConnectionReconfiguration not including the mobilityControlInfo by the UE
If the RRCConnectionReconfiguration message does not include the mobilityControlInfo and the UE is able to comply with the configuration included in this message, the UE shall:
. . . 
***************************************************************************************************************************
According to current LTE specifications, UE performs compliance check upon reception of RRCConnectionReconfiguration.
However, in NR RRC specifications, it is also very clear that there no specific timing to perform the compliance check. As shown below, differently from LTE, there is no requirement saying that the UE shall only apply the message if it is able to comply with the configuration included in the message, except a triggering condition when the UE is not able to comply with it, as shown below:
***************************************************************************************************************************
5.3.5.3	Reception of an RRCReconfiguration by the UE
The UE shall perform the following actions upon reception of the RRCReconfiguration:
. . . 
5.3.5.8	Reconfiguration failure
5.3.5.8.1	Void
5.3.5.8.2	Inability to comply with RRCReconfiguration
The UE shall:
. . . 
***************************************************************************************************************************
According to current NR specifications, there is no explicit action on compliance check upon reception of the RRCReconfiguration.
Hence, as we have agreed to stick to the current specifications, we basically have agreed that for CHO in LTE the UE performs compliance check upon reception, while in NR a specific timing remain unspecified (i.e. it is up to UE implementation to either perform compliance check upon reception of CHO configurations or upon execution). Hence, we propose:
[bookmark: _Toc24022076]Stick to current LTE specifications: UE performs compliance check upon reception of CHO configurations.
[bookmark: _Toc24022077]Stick to current NR specifications: it is up to UE implementation to perform compliance check upon reception of CHO configuration or upon execution.

Signalling structure of CHO execution condition 
This topic was extensively discussed in [1] and 27 companies provided the following views: 
Alt 1-1: refer to MeasID, to support two quantities, the network needs to configure two MeasId with different quantity [3]:  5 companies
Alt 1-2: refer to MeasID, to support two quantities, the network needs to configure two MeasId with different quantity; But define CHO specific events in ReportConfig [6] [9]; 18 companies
Alt 1-3: refer to MeasID, to support two quantities, the network needs to configure two MeasId with different quantity; But define CHO flag in EventTriggerConfig; 5 companies
Alt 2:define CHO events, allow multiple quantities in one CHO events [5], and it is used in CHO configuration directly instead of MeasId; 1 company
Alt 3: measObjectId and reportConfigId are used as execution condition[8]: 0
Alt 4: use reportid instead of measID: 1
Based on that rapporteur has suggested to agree on alternative 1-2, which is currently captured in both LTE and NR running CRs, as follows:
***************************************************************************************************************************
ReportConfigNR ::=                          SEQUENCE {
    reportType                                  CHOICE {
        periodical                                  PeriodicalReportConfig,
        eventTriggered                              EventTriggerConfig,
        ...,
        reportCGI                                   ReportCGI,
        reportSFTD                                  ReportSFTD-NR,
        cho-TriggerConfig-r16                       CHO-TriggerConfig-r16
    }
}

ReportCGI ::=                     SEQUENCE {
    cellForWhichToReportCGI          PhysCellId,
        ...
}

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
    ]]
}

CHO-TriggerConfig-r16 ::=                   SEQUENCE {
    cho-eventId                                     CHOICE {
        cho-eventA3                                     SEQUENCE {
            a3-Offset                                   MeasTriggerQuantityOffset,
            hysteresis                                  Hysteresis,
            timeToTrigger                               TimeToTrigger
        },
        cho-eventA5                                     SEQUENCE {
            a5-Threshold1                               MeasTriggerQuantity,
            a5-Threshold2                               MeasTriggerQuantity,
            hysteresis                                  Hysteresis,
            timeToTrigger                               TimeToTrigger
        },
        ...
    },
    rsType-r16                                      NR-RS-Type,
    ...
}


***************************************************************************************************************************
It does not seem productive to re-open that discussion, unless someone identifies an issue. Hence, we suggest just to confirm the current alternative in both running CRs:
[bookmark: _Toc24022078]Confirm that for execution condition, refer to MeasID, to support two quantities, the network needs to configure two MeasId with different quantity; But define CHO specific events in ReportConfig.


Avoiding race conditions upon CHO modification
An issue related to CHO modification procedure that appeared in some contributions is the risk of race conditions and/or state/configuration mismatches. A first case where that may occur is when the UE is configured with CHO for a given target candidate (i.e. an RRCReconfiguration to be stored and an execution condition pointing to a measId) and, the source decides to modify the UE’s current configuration but before it does it tries to obtain a new RRCReconfiguration for each target candidate so it can in the same message modify the UE’s current configuration and the CHO configurations (especially if that target candidate RRCReconfiguration was a delta signalling based on current’s UE configuration). Then, while the source is contacting the target and obtaining a new RRCReconfiguration over Xn interface, the execution conditions at the UE may be fulfilled and upon that the UE performs CHO execution towards a target candidate according to a configuration that the target may not support any longer (unless the target supports two configurations and creates some mechanism to distinguish an old and a new configuration).  
A first alternative to avoid these race conditions could be if the source first removes the CHO configuration at the UE (e.g. for cell A) and, after it performs the modification with the target candidate and obtains a new CHO configuration, it adds again to the UE, for the same cell. That solution seems simple but has some disadvantages, such as the risk of RLFs, and the fact that it requires first a message over the air interface to remove the CHO, and another message to add CHO i.e. to add a new RRCReconfiguration (in addition to the inter-node messages). The benefit is that it could be achieved without changes to the specifications. 
A second alternative, an enhancement to the first alternative to avoid these race conditions, could be if the source does not remove the CHO configuration at the UE (e.g. for cell A) but suspends it. And, after it performs the modification with the target candidate and obtains a new CHO configuration, it modifies the configuration at the UE, for the same cell. That solution is also simple, and UE could be allowed to use the CHO configurations in case of RLF.
A third alternative could be if the target candidate can respond an attempt from a UE to access upon CHO execution with an RRCSetup, so that upon reception the UE transitions to IDLE and triggers a fallback. At the target candidate the UE may be identified via some parameters (e.g. C-RNT or contention free RACH resources) or, the network simply detects the reception of a PDCP PDU on SRB1 whose integrity protection has failed and responds with RRCSetup. It may also be possible to rely on a re-establishment message, if the UE can be identified. One disadvantage with that approach is perhaps the impact in the specifications.
We suggest RAN2 to discuss the issue and at least the following alternatives. 
[bookmark: _Toc24022079]Discuss alternatives to avoid race condition upon CHO modification such as:
a. [bookmark: _Toc24022080]Source first removes the CHO configuration at the UE (e.g. for cell A) and, after it performs the modification with the target candidate;
b. [bookmark: _Toc24022081]Source does not remove the CHO configuration at the UE (e.g. for cell A) but suspends it. And, after it performs the modification with the target candidate;
c. [bookmark: _Toc24022082]Target candidate can respond an attempt from a UE to access upon CHO execution with an RRCSetup, so that upon reception the UE transitions to IDLE and triggers a fallback (or RRCReestablishment).








Handling of RRCReconfigurationComplete messages
In RAN2#107 companies acknowledged the need for a complete message in CHO configuration:
Agreements

...
4	A RRC complete message is required for UE to confirm receipt and proper comprehension of CHO configuration (execution condition, FFS target cell configuration) to the source eNB/gNB. 
...
It may happen though that a CHO configuration for a target candidate contains an execution condition represented by a measId within VarMeasConfig that was previously configured at the UE and/or that the UE was at least performing measurements on the associated cell/frequency. Hence, it may be the case that when the UE receives the CHO configuration the execution condition for a given target candidate is fulfilled which would trigger the UE to execute a CHO upon the reception of CHO configuration. 
Upon reception of a CHO configuration the execution condition may be fulfilled.
According to current assumption in the running CR to 38.331 for CHO, in such a case the UE would first have to process the RRCReconfiguration message carrying the CHO configuration, prepare and transmit to the source an RRCReconfigurationComplete, perform the CHO execution and try to access the target. However, in RAN2#dd the following was also agreed:
Agreements
...
2  Do not introduce “bye” message from UE to the source cell for CHO.
...
According to our recollection, this was called the good bye to the good by message. And the reasoning for that was that upon CHO execution, the understanding was that the link conditions are probably close to fail, i.e., it would not make sense to send a complete message to source. Hence, if we follow that logic it seems better that the UE executes the handover as quickly as possible and not sends any complete message in source gNB.
A way to take both of these aspects into account would be that the UE sends a Complete message to source gNB to confirm the successful configuration of conditional handover, if the handover is not executed upon reception of the configuration message. But if the execution condition is fulfilled and the UE needs to execute the handover before the complete message has been sent, the UE has the option to omit the Complete message and instead only send the Complete message to the HO Command in target gNB. Already in legacy handover the UE has the option to omit layer 2 acknowledgements to the HO Command and omitting the Complete message to the CHO configuration is similar to that behaviour. Also, the UE should be allowed to omit layer 2 acknowledgements to the CHO configuration message in the same way as omitting it to the HO Command in legacy. The source gNB will anyhow get information from the target gNB that the handover has occurred.
[bookmark: _Toc24022083]UE can omit the Complete message if the UE executes a CHO upon reception of the CHO configurations.
[bookmark: _Toc24022084]UE can omit layer 2 acknowledgement to the reconfiguration message containing the CHO configuration if the UE executes a handover.



Measurements in complete messages to target cell
In legacy handover preparation the source can send to the target cell measurements that the UE has reported in different carriers so the target may have the opportunity to configure carrier aggregation and/or DC in the HO command. 
In CHO, even if the UE reports measurements to the source before the source triggers CHO preparation towards a target candidate, there is a likelihood that these measurements are outdate when the UE executes the CHO conditions. 
One way to mitigate that could be to include measurements in an RRCReconfigurationComplete transmitted from the UE to the target upon CHO execution, so the target has a chance to immediately re-configure the UE’s e.g. by adding and/or removing and/or activating/deactivating SCell(s). 
[bookmark: _Toc24022085]UE may report cell measurements in RRCReconfigurationComplete to target upon CHO execution. 

Another aspect that was discussed before is the staleness of beam measurement information between CHO preparation and executions phases. In legacy HO a target also prepares beam management related configuration (e.g. CSI/SSB resources to be measured and reported, TCI states, RLM configuration, etc.) possibly assisted by these beam measurements from source to target during HO preparation. We see a similar need in CHO, since the target also needs to prepare an RRCReconfiguration, including L1 configuration containing the configurations for beam management procedures. 
Hence, if beam measurement information is stale in CHO execution, the beam management configurations may not be optimal when the UE accesses the target in CHO execution. That may lead to beam failure, RLF, or at least some delays until the target get the initial L1 reports to figure out it needs to reconfigure the UE. Hence, a simple solution could be to report the latest beam measurements to a selected target (e.g. in RRCReconfigurationComplete) upon CHO execution, to indicate how CFRA resources would have been better allocated or, give the possibility to re-configure L1 beam management measurements. 
[bookmark: _Toc24022086]UE may report beam measurements in RRCReconfigurationComplete to target during CHO execution. 
Overload control in a target candidate
A long time ago RAN2 has discussed a validity timer defined by a CHO target candidate for its own RRCReconfiguration and the following has been agreed:
R2-1906221	On Validity Timer for Conditional Handover in NR	Ericsson	discussion	Rel-16	NR_Mob_enh-Core	R2-1803526
[...]

Agreements
1	Deconfiguration of CHO candidates is performed by RRC signalling (we will not introduce timer based mechanism for the UE to deconfiguration of the CHO candidates)
[...]


The main purpose of that was to minimize signalling in overload situations where the target decides to release its allocate resources for CHO. It is indeed possible that a target candidate accepts an incoming UE for CHO and after some time decides not to accept. It may also happen that while the target tries to cancel a CHO, the UE fulfils an execution condition and tries to access that same target. 
Upon CHO execution, UE may try to access target that is trying to cancel the procedure e.g. due to overload.

One simple solution for that could be if the target simply responds an RRCReconfigurationComplete upon CHO execution with an RRCReject. 
[bookmark: _Toc24022087]UE may receive an RRCReject in response to an RRCReconfigurationComplete upon CHO execution.

Proposals implemented in a TP to 38.331 [2]
Most of the proposals have been implemented in [2] (P1 – P9, P11 –P14), while other proposals deserve further discussions.
[bookmark: _Toc24022088]Agree on TP to 38.331 in [2].
4	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Confirm that measurement identifiers in CHO configuration can be replaced in modification procedure.
Proposal 2	Confirm that if the RRCReconfiguration for a target candidate is absent in the modification procedure the UE maintains the stored configuration.
Proposal 3	Confirm that if the RRCReconfiguration for a target candidate is present in the modification procedure the UE replaces the stored configuration with the new entry.
Proposal 4	Both cho-ConfigId and cho-CandidateConfig have need code S.
Proposal 5	Confirm that upon CHO execution, UE applies stored RRCReconfiguration having latest UE’s current configuration as baseline.
Proposal 6	Confirm that source configurations should be applied before CHO configurations in case they are carried in the same message.
Proposal 7	Stick to current LTE specifications: UE performs compliance check upon reception of CHO configurations.
Proposal 8	Stick to current NR specifications: it is up to UE implementation to perform compliance check upon reception of CHO configuration or upon execution.
Proposal 9	Confirm that for execution condition, refer to MeasID, to support two quantities, the network needs to configure two MeasId with different quantity; But define CHO specific events in ReportConfig.
Proposal 10	Discuss alternatives to avoid race condition upon CHO modification such as:
a.	Source first removes the CHO configuration at the UE (e.g. for cell A) and, after it performs the modification with the target candidate;
b.	Source does not remove the CHO configuration at the UE (e.g. for cell A) but suspends it. And, after it performs the modification with the target candidate;
c.	Target candidate can respond an attempt from a UE to access upon CHO execution with an RRCSetup, so that upon reception the UE transitions to IDLE and triggers a fallback (or RRCReestablishment).
Proposal 11	UE can omit the Complete message if the UE executes a CHO upon reception of the CHO configurations.
Proposal 12	UE can omit layer 2 acknowledgement to the reconfiguration message containing the CHO configuration if the UE executes a handover.
Proposal 13	UE may report cell measurements in RRCReconfigurationComplete to target upon CHO execution.
Proposal 14	UE may report beam measurements in RRCReconfigurationComplete to target during CHO execution.
Proposal 15	UE may receive an RRCReject in response to an RRCReconfigurationComplete upon CHO execution.
Proposal 16	Agree on TP to 38.331 in [2].
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