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1. Introduction
[bookmark: OLE_LINK1]At RAN2#113e meeting, RAN2 discussed the issue on UE information (e.g.UAI, SUI) transmission in CHO case, and made the following agreements [1]:
· CHO preparation is not required to be re-triggered due to the UE information procedure. 
· If CHO is configured, the UE can assume that the target cell gNB knows about UE information status previously provided in the source cell that was provided there by the UE up to 1s before the UE reception of ConditionalReconfiguration
· If the UE information status in the UE has changed since the above point in time, the UE may need to update the UE information to the target cell after HO execution, FFS if the UE can unconditionally always update the target in this case. FFS how to / if to specify. 
In this contribution, we discussed the remaining issues on UE information transmission in case of CHO.
2. Discussion
According to the current spec, if the UE initiated transmission of UAI/SUI messages during the last 1 second preceding reception of RRCReconfiguration message, the UE shall initiate a transmission of UAI/SUI messages to the target cell upon successful completion of RA to the target cell. It should be noted that the UE shall set the content of UAI according to latest configuration (i.e. the configuration after applying the RRCReconfiguration message) and latest UE preference. So the new transmission of UAI to the target cell is not a simple re-transmission of the previous UAI to the source cell. The normative text is specified in clause 5.3.5.3 of TS 38.331 [2].
*************************************************************************************************
[bookmark: _Toc60776760][bookmark: _Toc68014700]5.3.5.3	Reception of an RRCReconfiguration by the UE
<irrelevant text omitted>
2>	if reconfigurationWithSync was included in masterCellGroup or secondaryCellGroup; and
2>	if the UE initiated transmission of a UEAssistanceInformation message for the corresponding cell group during the last 1 second, and the UE is still configured to provide the concerned UE assistance information for the corresponding cell group:
3>	initiate transmission of a UEAssistanceInformation message for the corresponding cell group in accordance with clause 5.7.4.3 to provide the concerned UE assistance information;
3>	start or restart the prohibit timer (if exists) associated with the concerned UE assistance information with the timer value set to the value in corresponding configuration;
2>	if SIB12 is provided by the target PCell; and the UE initiated transmission of a SidelinkUEInformationNR message indicating a change of NR sidelink communication related parameters relevant in target PCell (i.e. change of sl-RxInterestedFreqList or sl-TxResourceReqList) during the last 1 second preceding reception of the RRCReconfiguration message including reconfigurationWithSync in spCellConfig of an MCG:
3>	initiate transmission of the SidelinkUEInformationNR message in accordance with 5.8.3.3;
2>	the procedure ends.
NOTE 3:	The UE is only required to acquire broadcasted SIB1 if the UE can acquire it without disrupting unicast data reception, i.e. the broadcast and unicast beams are quasi co-located.
[bookmark: _Hlk54108669]NOTE 4: The UE sets the content of UEAssistanceInformation according to latest configuration (i.e. the configuration after applying the RRCReconfiguration message) and latest UE preference. The UE may include more than the concerned UE assistance information within the UEAssistanceInformation according to 5.7.4.2. Therefore, the content of UEAssistanceInformation message might not be the same as the content of the previous UEAssistanceInformation message.
*************************************************************************************************
Observation 1: If the UE initiated transmission of UE information message (e.g. UAI, SUI) during the last 1 second preceding reception of RRCReconfiguration message, the UE shall initiate a transmission of UE information message to the target cell upon successful completion of RA to the target cell. The new transmission of UE information message to the target cell is not a simple re-transmission of the previous message to the source cell.
However, if CHO is configured, the UE may initiate the transmission of UE information message after reception of RRCReconfiguration with conditionalReconfiguration but before the execution of CHO. In such case, the UE shall not initiate a transmission of the UE information message to the target cell after CHO execution, which may cause the target cell miss the latest UE information. 
Observation 2: If CHO is configured, the UE may initiate the transmission of UE information message after reception of RRCReconfiguration with conditionalReconfiguration but before the execution of CHO. But the UE shall not initiate the a transmission of UE information message to the target cell after CHO execution, which may cause the target cell miss the latest UE information.
At last meeting, we discussed how to address this issue and made some initial agreements. It’s agreed that the UE can assume that the target cell gNB knows about UE information status previously provided in the source cell that was provided there by the UE up to 1s before the UE reception of ConditionalReconfiguration. However, considering the NW may want to update the candidate target cell configuration or execution condition(s) after receiving the RRCReconfiguration message including the conditional reconfiguration configuration, the UE may receive multiple ConditionalReconfiguration for the target cell before the execution of CHO. So it’s better to clarify which message is referred to the conditionalReconfiguration, e.g. the original message or the latest one?
Although CHO preparation is not required to be re-triggered due to the UE information procedure, the source cell may re-trigger the CHO preparation to the target cell due to other purpose, e.g. the source configuration modification. In such case, the source cell can transfer the latest UE information message to the target cell, if received. So the time point for reception of conditionalReconfiguration mentioned above should mean that point when reception of the message that contains the latest RRCReconfiguration message for the target cell (i.e. the RRCReconfiguration message applied when triggering CHO execution).
Observation 3: It’s clarified that the UE can assume that the target cell gNB knows about UE information status previously provided in the source cell that was provided there by the UE up to 1s before the UE reception of ConditionalReconfiguration containing the RRCReconfiguration message applied due to CHO execution.  
Based on the analysis above, there are several options can be considered for updating UE information to the target cell after CHO execution:
· Option 1: If the UE information status in the UE has changed since the 1s before the UE reception of ConditionalReconfiguration containing the RRCReconfiguration message applied due to CHO execution, the UE shall update the UE information to the target cell after CHO execution;
· Option 2: If the UE has initiated the transmission of UE information message since the last 1s before the UE reception of ConditionalReconfiguration containing the RRCReconfiguration message applied due to CHO execution, the UE shall update the UE information to the target cell after CHO execution (regardless of whether UE information status has changed or not);
· Option 3: The UE shall always update the UE information to the target cell after CHO execution (regardless of whether UE information status has changed or not).
For option 1, the UE may be not required to update the UE information to the target cell after CHO execution even if the UE has initiated the transmission of UE information from the time point above. For example, the UE may report more than one UAI messages to the source cell during the time period from reception of conditional reconfiguration for the target cell to execution of CHO. The first UAI message is initiated to report the overheating problem is detected. And then the second UAI message is transmitted to report that it is no longer experiencing an overheating condition. In such case, the UE is not required to initiate the UAI transmission to the target cell since the UE information status has not been changed. But the UE is required to remember the history of UE information status. For option 2 and 3, the UE is not required to remember the history of UE information status. Even if the UE information status has not been changed since the 1s before the UE reception of the RRCReconfiguration message applied due to CHO execution, it’s no harm to initiate the the transmission of UAI to the target cell after CHO execution, since the UE will set the content of UAI according to latest UE preference. 
Observation 4: It’s no harm to initiate a transmission of UE information message to the target cell after CHO execution even if the UE information status has not been changed since the time point mentioned above, since the UE will set the content of UE information message according to latest UE preference.
For option 3, it may cause more signalling overhead due to unnecessary UE information update in same cases, e.g. the UE has not initiated any UE information transmission since the mentioned time point. It’s assumed that the target cell has known the latest UE information status from the cell via HO preparation procedure. Thus, option 2 is preferred.
Proposal 1: If the UE has initiated the transmission of UE information message since the last 1s preceding the UE reception of ConditionalReconfiguration containing the RRCReconfiguration message applied due to CHO execution, the UE shall initiate a transmission of UE information message to the target cell after CHO execution (regardless of whether UE information status has changed or not).
The text proposal for TS 38.331 can be found in the Annex.
3. Conclusion and proposals
In this contribution, we discussed the remaining issue on UE information transmission in case of CHO with the following observations and proposal:
Observation 1: If the UE initiated transmission of UE information message (e.g. UAI, SUI) during the last 1 second preceding reception of RRCReconfiguration message, the UE shall initiate a transmission of UE information message to the target cell upon successful completion of RA to the target cell. The new transmission of UE information message to the target cell is not a simple re-transmission of the previous message to the source cell.
Observation 2: If CHO is configured, the UE may initiate the transmission of UE information message after reception of RRCReconfiguration with conditionalReconfiguration but before the execution of CHO. But the UE shall not initiate the a transmission of UE information message to the target cell after CHO execution, which may cause the target cell miss the latest UE information.
Observation 3: It’s clarified that the UE can assume that the target cell gNB knows about UE information status previously provided in the source cell that was provided there by the UE up to 1s before the UE reception of ConditionalReconfiguration containing the RRCReconfiguration message applied due to CHO execution.  
[bookmark: _GoBack]Observation 4: It’s no harm to initiate a transmission of UE information message to the target cell after CHO execution even if the UE information status has not been changed since the time point mentioned above, since the UE will set the content of UE information message according to latest UE preference.
Proposal 1: If the UE has initiated the transmission of UE information message since the last 1s preceding the UE reception of ConditionalReconfiguration containing the RRCReconfiguration message applied due to CHO execution, the UE shall initiate a transmission of UE information message to the target cell after CHO execution (regardless of whether UE information status has changed or not).
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5. Annex
5.3.5.3	Reception of an RRCReconfiguration by the UE
The UE shall perform the following actions upon reception of the RRCReconfiguration, or upon execution of the conditional reconfiguration (CHO or CPC):
<irrelevant text omitted>
1>	if reconfigurationWithSync was included in spCellConfig of an MCG or SCG, and when MAC of an NR cell group successfully completes a Random Access procedure triggered above:
2>	stop timer T304 for that cell group;
2>	stop timer T310 for source SpCell if running;
2>	apply the parts of the CSI reporting configuration, the scheduling request configuration and the sounding RS configuration that do not require the UE to know the SFN of the respective target SpCell, if any;
2>	apply the parts of the measurement and the radio resource configuration that require the UE to know the SFN of the respective target SpCell (e.g. measurement gaps, periodic CQI reporting, scheduling request configuration, sounding RS configuration), if any, upon acquiring the SFN of that target SpCell;
2>	for each DRB configured as DAPS bearer, request uplink data switching to the PDCP entity, as specified in TS 38.323 [5];
2>	if the reconfigurationWithSync was included in spCellConfig of an MCG:
3>	if T390 is running:
4>	stop timer T390 for all access categories;
4>	perform the actions as specified in 5.3.14.4.
3>	if T350 is running:
4>	stop timer T350;
3>	if RRCReconfiguration does not include dedicatedSIB1-Delivery and
3>	if the active downlink BWP, which is indicated by the firstActiveDownlinkBWP-Id for the target SpCell of the MCG, has a common search space configured by searchSpaceSIB1:
4>	acquire the SIB1, which is scheduled as specified in TS 38.213 [13], of the target SpCell of the MCG;
4>	upon acquiring SIB1, perform the actions specified in clause 5.2.2.4.2;
2>	if the reconfigurationWithSync was included in spCellConfig of an MCG; or:
2>	if the reconfigurationWithSync was included in spCellConfig of an SCG and the CPC was configured
3>	remove all the entries within VarConditionalReconfig, if any;
3>	for each measId of the source SpCell configuration, if the associated reportConfig has a reportType set to condTriggerConfig:
4>	for the associated reportConfigId:
5>	remove the entry with the matching reportConfigId from the reportConfigList within the VarMeasConfig;
4>	if the associated measObjectId is only associated to a reportConfig with reportType set to condTriggerConfig:
5>	remove the entry with the matching measObjectId from the measObjectList within the VarMeasConfig;
4>	remove the entry with the matching measId from the measIdList within the VarMeasConfig;
2>	if reconfigurationWithSync was included in masterCellGroup or secondaryCellGroup; and
2>	if the UE initiated transmission of a UEAssistanceInformation message for the corresponding cell group during the last 1 second, and the UE is still configured to provide the concerned UE assistance information for the corresponding cell group, and the RRCReconfiguration is not applied due to the conditional reconfiguration execution; or
2>	if the RRCReconfiguration is applied due to the conditional reconfiguration execution, and the UE has initiated transmission of a UEAssistanceInformation message for the corresponding cell group since the last 1 second preceding reception of the RRCReconfiguration message:
3>	initiate transmission of a UEAssistanceInformation message for the corresponding cell group in accordance with clause 5.7.4.3 to provide the concerned UE assistance information;
3>	start or restart the prohibit timer (if exists) associated with the concerned UE assistance information with the timer value set to the value in corresponding configuration;
2>	if SIB12 is provided by the target PCell; and the UE initiated transmission of a SidelinkUEInformationNR message indicating a change of NR sidelink communication related parameters relevant in target PCell (i.e. change of sl-RxInterestedFreqList or sl-TxResourceReqList) during the last 1 second preceding reception of the RRCReconfiguration message including reconfigurationWithSync in spCellConfig of an MCG, and the RRCReconfiguration is not applied due to the conditional reconfiguration execution; or
2>	if SIB12 is provided by the target PCell; and the RRCReconfiguration is applied due to the conditional reconfiguration execution, and the UE has initiated transmission of a SidelinkUEInformationNR message indicating a change of NR sidelink communication related parameters relevant in target PCell (i.e. change of sl-RxInterestedFreqList or sl-TxResourceReqList) since the last 1 second preceding reception of the RRCReconfiguration message including reconfigurationWithSync in spCellConfig of an MCG:
3>	initiate transmission of the SidelinkUEInformationNR message in accordance with 5.8.3.3;
2>	the procedure ends.
NOTE 3:	The UE is only required to acquire broadcasted SIB1 if the UE can acquire it without disrupting unicast data reception, i.e. the broadcast and unicast beams are quasi co-located.
NOTE 4: The UE sets the content of UEAssistanceInformation according to latest configuration (i.e. the configuration after applying the RRCReconfiguration message) and latest UE preference. The UE may include more than the concerned UE assistance information within the UEAssistanceInformation according to 5.7.4.2. Therefore, the content of UEAssistanceInformation message might not be the same as the content of the previous UEAssistanceInformation message.






