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1	Introduction
This document aims at collecting companies’ views and resolving open issues for Conditional Handover (CHO), as per the following guidance:
[Post109e#12][ MOB] Resolving open issues for CHO (Nokia)
	Intended outcome: Attempting to resolving remaining open issues for CHO (deadline 2020-04-08 23:59 Pacific Time).
	Intended outcome 2: Open Issues list with RRC impact (April 1)

As instructed by the Chairman, it would be appreciated if RAN2 can identify and resolve the issues impacting RRC by 1st of April, while the entire discussion shall conclude by 8th of April.
2	Open issues
2.1	Different measurement objects in events used for triggering CHO
As can be seen in [1], one of the issues postponed to next meeting (i.e. RAN2#109bis) was whether ”only the same measurement object is allowed for a candidate cell when 2 trigger events are configured for the execution condition for the candidate cell.”. This was also discussed in [212][MOB] CHO configuration and execution details (report available in [2]). The overwhelming majority of companies wanted to restrict the use to a single MO for such execution condition with two measurement events. However, a different view was also expressed in [2], stating that this could result in additional and not justified restrictions to CHO framework. Thus, companies are once again asked to express their views: should configuring two measurement objects be possible for CHO execution with two measurement events linked with ‘’and’’? On one hand, as the conditions are for the same cell and measurement is done based on the same RS type, there may be no strong motivation to ensure two measurement objects may be configured. However, companies that think differently are given below the chance to express why that could be beneficial. 
	Question 1: Can more than one measurement object be configured for a candidate cell when 2 triggering events are used for CHO execution condition?

	Company
	Answer& justification

	Futurewei
	No. Supporting more than one MO for a candidate cell with 2 triggering events is not essential. We don’t see a strong reason to reverse RAN2 agreement that only one RS is supported in the 2-event case. Another freedom/flexibility is added by adding one more RS and MO, but it is not clear the benefit is worth the increased complexity. 

	Panasonic
	No. the benefit of configuring more than one MO for a candidate cell is not clear.

	Nokia
	No. Agree with Futurewei. If anyway the same RS would be used and the measurements are to be conducted for the same cell then we do not see a strong use case for allowing two MeasObjectNR to be linked with CHO execution condition. It could be reconsidered in Rel-17, for FR2, etc.

	Lenovo&MM
	No. we don’t see the necessity to associate one execution condition with two MOs.

	Huawei, HiSilicon
	No. Only one measurement object can be configured for a candidate cell when 2 triggering events are used for CHO execution condition.

	OPPO
	No. we don't see the use case and benefits for using two MOs.

	Sharp
	No. Agree with Futurewei that the benefit of more than one MO is not clear.

	Vodafone 
	No, agree with Futurewei comments  

	Intel
	No, agree with others. 

	Ericsson
	If a single measurement object is used for the conditions, condition would only be based on the target PCell for CHO execution (as onlysingle frequency used for conditions). That may be acceptable for us in Rel-16. 
The reasons we have raised this as an issue was that some companies were saying “no” to Q1 but saying “yes” to Q2 (the next question), RRCReconfiguration from target candidate including an SCG configuration. In our view a proper design would be to configure the UE to select an MCG based on PCell candidate measurements (on a first MO) and an SCG candidate based on SCG quality (on a second MO). This is how a target works in a legacy HO, where the target SCG may be selected by the target node thanks to up to date measurements provided during HO preparation.
However, if most companies insist in simplifying the Rel-16 design, it is acceptable for us to limit the two conditions to a single MO, even though this may lead to limitations regarding how a target node configures an SCG in its RRCReconfiguration during CHO.
No strong view, “no” is acceptable for Rel-16.

	Apple
	No, agree with Futherwei that the benefit is not clear. 

	Samsung 
	No. we don’t see any motivation to use two separate measurement object for measuring a single candidate target cell at least in Rel-16. Having 2 MOs for the same frequency (candidate cell) violates the current principle – “for all SSB based measurements there is at most one measurement object with the same ssbFrequency.”

	LG
	No, we don’tsee a critical reason to have different MOs for a single candidate cell. At least in R16, single MO is enough forthe A3/A5 event.

	CMCC
	No, at least not in Rel-16.

	Potevio
	No, agree with others that the benefit is not clear.

	docomo
	No, we do not see strong benefits by configuring more than one measurement objects for a candidate cell with 2 triggering events.

	CATT
	No, we agree with others that benefit of using more than one MO is not clear.

	BT
	No, for Rel-16

	vivo
	No. We agree that this is not the essential issue. 



· Summary for Q1:

· 18 companies provided their views. 17 companies expressed no support for having two MOs for CHO execution condition. One company (Ericsson) was conditionally OK with restricting it to a single MO in Rel-16. 
· It is proposed to agree on the limitation to a single MO per condExecutionCond for a single candidate cell in Rel-16. 
· A possible change (e.g. to field description of condExecutionCond) is needed
Proposal 1: More than one measurement object can’t be configured for a candidate cell when 2 triggering events (MeasId) are used for CHO execution condition (condExecutionCond). Field description of condExecutionCond shall be updated accordingly.
2.2 SCG configuration inside MCG configuration (for Conditional Reconfiguration)
In [2] it was discussed whether the Conditional Reconfiguration for MCG can comprise also the part concerning the SCG. The opinions expressed by the companies were not aligned, so the issue has been postponed to next meeting (i.e. RAN2#109bis). On one hand, this may be left up to the NW whether it wants to already equip the UE with an SCG configuration along with CHO command. On the other hand, one may say this could impact RAN3, and/or by the time UE executes CHO, the SCell with that particular SCG configuration may be already inaccessible. Thus, the companies are once again asked to express their views and the reasoning behind.
	Question 2:  Can CHO configuration for MCG contain also the (non-conditional) SCG configuration?

	Company
	Answer & justification

	Futruewei
	No. Since the candidate PCells for CHO is configured early, it is not certain which one will become the target PCell. If in addition, some would-be-SCG (PSCell) associated with a candidate MCG (PCell) is also configured together, additional uncertainty is introduced. Upon the execution of the target PCell, whether the PSCell is still valid need to be evaluated and to be handled differently. The details of how to establish DC during CHO have to be worked out. Furthermore, there could be RAN3 impact. We prefer to consider this feature in next release.

	Panasonic
	No. To contain SCG configuration would be infrequent usage,as the UE may execute the CHO to a target PCell at a quite later timing, thus the SCG configuration may not be suitable anymore to the UE.
(Ericsson) This seems consistent, Q1:No, Q2: No.

	Nokia
	Yes. Although we do not see this as a critical enabler of Rel-16 CHO success, prohibiting it might cause more work than allowing it, as current handovers do allow having SCG configuration within the HO command. 
There may be certain cell combinations that usually constitute a DC pair, so when the NW prepares the UE with CHO for particular cell, it may infer which cell is likely to be a suitable candidate for becoming a PSCell. 
We can agree that if the introduction of such functionality is not straightforward and widely agreeable, this may be postponed beyond Rel-16.

	Lenovo&MM
	No. We prefer to not support it in Rel-16 because of the following.
CHO is performed after a period, SCG configuration need to be updated If SCG configuration is allowed to be included in handover command. It will result in that source gNB transmit conditional handover request again to update SCG configuration.
In addition, more specification effort is needed, e.g C-plane figure (Figure 9.2.3.x.2-1: Intra-AMF/UPF Conditional Handover) in stage 2 should be modified to capture the addition of SCG.

	Huawei, HiSilicon
	Slightly prefer to postpone the issue to R17, because we should keep the basic CHO for Pcell change as simple as possible, and we think it needs more time for RAN2 (and other WGs) to check the issue.

	OPPO
	No. CHO is used for HO robustness improvement in which case MCG connectivity is most important. For simplicity, we don’t prefer to include SCG in CHO config.

	Sharp
	No. This is not essential, and we prefer to not discuss this considering the complexity, 

	Vodafone
	No, not essential for Release 16 

	Intel
	No, not essential for Rel16, and it may also impact RAN3 work. 

	Ericsson
	Just to clarify, if we don’t change anything in the current running CR, is there any problem or additional work? In which way saying “no” here would simplify anything? Isn’t that just like a legacy HO?
We see no reason to add the restriction yet. And if we say yes, we should at least not add any restrictions, as suggested last time e.g. PSCell can only be the source PCell.
A “no”may be acceptable in case companies proposing the “no” show that having this feature requires extra work in the specs, discussions, etc. 

	Apple
	No. We prefer not to support it in R16. 

	Samsung
	Signallingis already possible but we don’t see any cases where this is necessary. In most cases, network can make SCG release indication in target configuration, and this will not make any buzz regarding RAN3 signalling. So network will have the responsibility to ensure this. We also have the concern that this conditional reconfiguration should only be used for pcell/pscell handover, not for the other cases. So we would like to add the issue to be discussed in Q4.

	LG
	No strong view on this. However, we slightly prefer not to take this in R16 because it may cause unnecessary failure due to longer period of CHO preparation and more frequent CHO modification for SCG modification/release.

	CMCC
	No, more efforts from RAN2 and RAN3 are needed to realize this. 

	Potevio
	No, not essential for Rel-16. It may be discussed in the next release if necessary.

	Docomo
	We see no necessity to add the restriction. 

	CATT
	No. this is not essential for CHO operation.

	BT
	No, this is not essential.

	vivo
	Our preference is No. But I would like to clarify that how to implement this in the specification.  



Summary for Q2:
· 18 companies provided their views. 3 companies (Docomo, Ericsson and Nokia) wanted to allow CHO configuration for MCG may contain also the (non-conditional) SCG configuration, as it is the legacy behaviour for normal HO. The remaining companies did not see the use case to support it. 
· Even though this is against the legacy principle (HO command can contain SCG configuration), based on the majority view, it is proposed to restrict such possibility for conditional reconfiguration. 
Proposal 2: In Rel-16 SCG configuration in RRC Reconfiguration with conditional reconfiguration is not supported.
2.3 Conditional Configuration versus Conditional Reconfiguration
As per [3], the IE is called ConditionalReconfiguration while the procedural text refers to “Conditional configuration” (see section 5.3.5.x in [3]). Due to using the term “Conditional configuration”, [3] has such, rather strange, sentences as: “…The IE ConditionalReconfiguration is used to add, modify and release the configuration of conditional configuration…”Thus, companies are asked to express their views on whether to change the procedural text or IE name.
	Question 3:  Should the procedure’s name (i.e. Conditional configuration) be aligned with the IE (i.e. ConditionalReconfiguration)?

	Company
	Answer & justification

	Futurewei
	No strong opinion. Slightly prefer when ConditionalReconfiguration IE is used, it means CHO related configuration is applied (Similar to when reconfigurationwithSync is used). No need to repeat the explanation again and again. Anyway, the ConditionalReconfiguration IE has to be defined.

	Panasonic
	Prefer to keep the IE “ConditionalReconfiguration” and change the procedure text. 

	Nokia
	Not sure we follow Futurewei’s comment. The IE ConditionalReconfiguration is already there. So, the question would basically be: should the procedure’s name be aligned (and called ‘conditional reconfiguration’). In our view, yes, it shall be changed to ‘conditional reconfiguration’, while the IE name remains intact.

	Lenovo&MM
	Keep IE ConditionalReconfiguration. The procedure text can be modified if necessary.

	Huawei, HiSilicon
	Suggest to keep the IE name and modify the procedural text if necessary.

	OPPO
	Suggest keeping the IE name and modifying the procedural text.

	Sharp
	Prefer to align with the IE name.

	Vodafone
	Yes, we would prefer to change the IE name to ‘conditional_Reconfiguration’ 

	Intel
	Ok to change the procedure text to conditional reconfiguration in order to align with IE name. 

	Ericsson
	We should be consistent and use the term conditional reconfiguration. The message applied is an RRCReconfiguration, delta signaling is supported (i.e. it is a re-configuration as the UE is already configured), the executed HO is a reconfiguration with sync, etc.

	Apple
	Yes, it should be aligned. 

	Samsung 
	Wedon’t have strong view since still readable. But keeping into one name is better anyhow. After connection setup, all the configuration is carried in RRCReconfiguration msg, and the unit of applying is Reconfiguration msg, so we think to keep IE and change the procedural text to conditional Reconfiguration seems intuitive. 

	LG
	Keep IE ConditionalReconfiguration. The procedure text can be modified if necessary.

	CMCC
	Yes, procedure’s name should be modified to aligned with the IE name

	Potevio
	Yes. It’s better to align with the IE name.

	Docomo
	Keep the IE name “conditionalReconfiguration”, and align it with procedure text.

	CATT
	We are fine to change the procedure text to conditional reconfiguration , which aligns with IE name.

	vivo
	We agree to align with the IE name in order to avoid any potential misunderstanding in the far future.  



Summary for Q3:
· 17 companies provided their opinions. The overwhelming majority prefers to keep the IE name and change the procedure’s name so that it is aligned with the IE.
Proposal 3: Change the procedure’s name from ‘’Conditional configuration’’ to ‘’Conditional reconfiguration’’ to make it aligned with the corresponding IE. 
2.4 UE’s behaviour when a new CHO execution condition is met	Comment by Nokia: Added, based on Futurewei’s input in 2.5.
Proposal 4 in [2] stated the following: ‘’The UE shall not apply CHO configuration when a new execution condition is met during HO/CHO and agree below text proposal.’’. Text proposal was capturing the additional condition in 5.3.5.x.4, checking if T304 is running.  Proposal 4 was not agreed during RAN2#109e, while the views among the companies were not aligned. We suggest to once again check what the companies think about Proposal 4 in [2]:
	Question 4:  Is it necessary to agree the UE shall not apply CHO configuration when a new execution condition is met during HO/CHO? If Yes, please depict how it changes the current RRC specification.

	Company
	Issue

	Nokia
	No. We think there is no need to capture anything in addition, as we have agreed to use recovery via CHO as a part of cell selection. Thus, the UE is neither obliged to monitor additional CHO candidates, nor to apply any of these configurations during the execution phase of CHO.

	Lenovo&MM
	Yes.
We have agreed ‘It is up to UE implementation whether the measurement on other candidate cell shall be continued during CHO execution period.’ Thus, it is possible that the execution condition is met during performing HO/CHO. We need to make it clear. 

	OPPO
	Yes. UE behaviour should be clear not to execute another CHO during an ongoing HO/CHO. This should be clarified in the RRC spec.

	Vodafone
	No : if a UE has already selected a cell to handover to and all the radio conditions have been met, for example RSRP etc. then it is a waste of UE resources to look for another cell during he handover process. The only scenario that this is necessary is when the target cell’s condition deteriorates and the UE has to look for another cell, but in reality such a sharp drop in rado conditions is not probable.

	Intel
	No strong view on this. 

	Ericsson
	We took the Nokia suggestion and thought about that once again😊
As agreed and captured inTS 38.300:
“The UE starts evaluating the execution condition(s) upon receiving the CHO configuration, and stops evaluating the execution condition(s) once the execution condition(s) is met.”

Hence, an acceptable change in RRC is the following:
************************************************************************
5.3.5.x.5	Conditional configuration execution
The UE shall:
1>	stop performing conditional configuration evaluation(s);
1>	if more than one triggered cell exists:
2>	select one of the triggered cells as the selected cell for conditional configuration execution;

1>	for the selected cell of conditional configuration execution:
2>	apply the stored condRRCReconfig of the selected cell and perform the actions as specified in 5.3.5.3;
************************************************************************

Note 1: It is true that it is up to UE implementation to continue performing measurements, but the sentence is only about the monitoring conditions i.e. UE may still perform measurements if it wants to. 
Note 2: It is not acceptable to resolve this creating a condition related to timer T304, that just hides the reason for the issue (UE not stopping monitoring conditions).


	Panasonic
	We think something in RRC spec is needed to stop UE evaluating the execution condition once the execution condition is met. Either the T304 approach in Proposal 4 [2] or the amendment suggested by Ericsson above is acceptable to us.

	Apple
	No strong view. It can be up to UE implementation. 

	Futurewei
	Yes. Since the Proposal 4 from [AT109e][212][MOB]: “The UE does not apply CHO configuration when a new execution condition is met during HO/CHO”, is based on the majority opinions during the email discussion. 
It has been agreed in RAN2#107: Agreement 5:“UE is not required to continue evaluating the triggering condition of other candidate cell(s) during CHO execution”.
Companies understand the agreement means whether to continue evaluating other candidates during CHO is left to UE implementation. The agreement is on “evaluating” which includes the measurement and is not only measurement. We don’t want to reverse our previous decision. The stage 2 text quoted by Ericsson does not reflect the RAN2 agreement.
 On the other hand, companies recognized that the on-going CHO execution should not be interrupted by triggering new execution in case other candidate(s) also meets the execution condition. Therefore, the Proposal 4 is a useful minimum requirement.

	Samsung 
	No. we also think there is no need to capture anything additionally, which was already discussed and agree in R2#109e.

	LG
	Yes, we want to specify obvious thing to capture agreement obviously into the specification. Everybody knows that RAN2 has already agreed that it is up to UE implementation whether the measurement on other candidate cell shall be continued during CHO execution and the UE shall not apply CHO configuration when a new execution condition is met during HO/CHO. However, the point is that, in the CHO monitoring procedure of the current specification, there is an uncertainty that the UE may trigger additional CHO while performing HO/CHO due to no limitation. This is why the UE behaviour should be specified not to execute additional CHO while T304 running regardless of the legacy HO or CHO. 

	CMCC
	Yes. Based on the agreement in RAN2#107 “UE is not required to continue evaluating the triggering condition of other candidate cell(s) during CHO execution”, CHO to another candidate may be triggered during the ongoing CHO execution if the UE still performs the evaluation for other candidates. The UE behaviour should be consistentin stage 2 CR and RRC CR to avoid further confusion. 

	Potevio
	No strong view on this.

	Docomo
	Yes, we prefer to specify what we have agreed that UE is not required to continue evaluating the triggering condition of other candidate cell(s) during CHO execution into the spec.

	CATT
	It is good to be clear on the procedure. We are fine with Ericsson proposal above.

	BT 
	Yes, we share Docomo’s view.

	vivo
	No. There is no need to capture anything more. We all understand that the on-going CHO procedure will not be interrupted by any new CHO execution. That is enough. What other UE behaviours should be left to UE implementation, e.g. UE would like to evaluating any new triggering condition of other candidate cells for the following preparation on potential failure. We think this should not be restricted by specification. 



Summary for Q4:
· 17 companies shared their views. 10 companies think something shall be captured in RRC specs. Others believe this is already sufficiently covered in the specification, can be left up to the UE or have no strong view here.
· The views what to capture in RRC specification are unfortunately not aligned (i.e. whether the UE ‘’shall stop evaluating’’ or ‘’is not required to evaluate’’ or ‘’is not allowed to apply’’, etc.) 
· The proposal and justification made by Ericsson seems to be reasonable and aligned with Stage 2 TS 38.300. However, some companies claim the Stage 2 CR wrongly captured the agreement made in one of the preceding meetings.
· We suggest to discuss the issue further and in case of no consensus (which is the case now), capture nothing in RRC specification.
Proposal 4: Discuss and decide if RRC shall be updated with: a) ‘’UE shall stop evaluating CHO execution conditions’’ or b) ‘’UE is not required to evaluate CHO execution conditions’’ to possibly extend the procedure in 5.3.5.13.5. In case of no alignment between the involved companies, capture nothing in NR/LTE RRC specification.
2.54 Any other open issues for CHO
CHO seems to be in a relatively good shape, compared to how many open points there are still for Rel-16 DAPS or CPC. However, the list of open issues could be longer, and the rapporteur could have simply overlooked some areas. Thus, if you have any other points to discuss, please raise them here.
	Question 54:  Any other issue for Rel-16 CHO?

	Company
	Issue

	Futurewei
	Confirm the Proposal 4 from [AT109e][212][MOB]: “The UE does not apply CHO configuration when a new execution condition is met during HO/CHO”. This proposal is based on the majority opinions during the email discussion. 	Comment by Nokia: Indeed, this proposal from [212] was not turned into the agreement at RAN2#109e. We are not fully sure this really requires further discussion, as it should be clear the UE anyway cannot attempt CHO with another cell, but we have inserted this question (in 2.4) to re-re-check companies’ opinions.
It has been agreed whether to continue evaluating other candidates during CHO is left to UE implementation.We don’t want to reverse our previous decision. On the other hand, companies recognized that the on-going CHO execution should not be interrupted by triggering new execution in case other candidate(s) also meets the execution condition. Therefore, the Proposal 4 is a useful minimum requirement.	Comment by Icaro: The decision is that we stop evaluating. What is up to UE implementation is that the UE may continue performing measurements. Stage-2 text says:

“The UE starts evaluating the execution condition(s) upon receiving the CHO configuration, and stops evaluating the execution condition(s) once the execution condition(s) is met.”


	Panasonic
	Issue 1. If we follow the same logic of the measurement configuration, the UE shall only check the leaving condition of a triggering event when the entry condition has been fulfilled earlier. However in case of CHO, at the time when the entry condition is fulfilled, the UE shall execute the CHO immediately to the target candidate cell and hence the UE will never check the leaving condition. Therefore the leaving condition of a triggering event shall beonly checked whentwo ‘AND’ events (i.e., two measIds) are configured to the same candidate cell.That is, when the first event is fulfilled, the UE shall wait for the second event being fulfilled; and at the same time, the UE also checks whether the leaving condition of the first event is fulfilled.
Issue 2. All CHO triggering events should be by default in the “not fulfilled” state. This part is missing in the current specification. 
To addressIssue 1 and Issue 2, we suggest to modify the procedure text in 5.3.5.x.4 as follows.
2>	for each measId included in the measIdList within VarMeasConfig indicated in the condExecutionCondassociated to condConfigId:
3> if the entry condition(s) applicable for this event associated with the condConfigId, i.e. the event corresponding with the condEventId(s) of the corresponding condTriggerConfig within VarConditionalConfig, is fulfilled for the applicable cells for all measurements after layer 3 filtering taken during the corresponding timeToTrigger defined for this event within the VarConditionalConfig:
4> consider the event associated to that measId to be fulfilled;
3> else:
4> consider the event associated to that measId to be not fulfilled;
3>if this event is considered as being fulfilled, andif the leaving condition(s) applicable for this event associated with the condConfigId, i.e. the event corresponding with the condEventId(s) of the corresponding condTriggerConfig within VarConditionalConfig, is fulfilled for the applicable cells for all measurements after layer 3 filtering taken during the corresponding timeToTrigger defined for this event within the VarConditionalConfig:
4> consider the event associated to that measId to be not fulfilled;
On the other hand, if companies think we don’t need to follow the same logic as the measurement configuration (i.e. UE always needs to check the leaving condition ofeach triggering event), we are also fine but we think in this case the leaving condition should provide better function than just being used to determine the “fulfilled” or “notfulfilled”of an event, as determining“fulfilled” or “not fulfilled” can be simply based on whether the entry condition is met or not. We think in this case when the leaving condition ischecked and is fulfilled, UE can report to the serving cell and the network can de-configure the reported cell, as the link quality of the reported cell is now becoming bad. This can be done by simplyadding the Boolean parameter reportOnLeaveinto condEventA3 and condEventA6 (the same reportOnLeaveis now in eventA1 - eventA6 in the EventTriggerConfig).	Comment by Nokia: @Panasonic: 
Is that something you have also contributed in R2-200855? Do you claim this is an essential correction for Rel-16 CHO? Or is that a sort of improvement, which can be left out? Please beware that numerous proposals which were just enhancing the Rel-16 CHO were postponed beyond Rel-16, to ensure we finish the specification work within the timeframe. 	Comment by Intel: Same view as Nokia, do not see the need to have such enhancement. 	Comment by Icaro: Not essential, but it seems something possible to anyways be achieved with network implementation.	Comment by Panasonic: We agree this is more like improvement than essential, and we respectfully ask companies to reconsider it only if companies think the leaving condition always needs to be checked. If most of companies think the leaving condition will be checked only if the entry condition is fulfilled earlier, we are okay to postpone it.

	Lenovo&MM
	Fast MCG link recovery was agreed in Rel-16 DCCA topic. In fast MCG link recovery, UE starts T316 and reports MCGfailureinformation message to MN via SN upon RLF in MCG. UE may receive RRCreconfiguration e.g. HO command or RRCrelease from MN via SN before T316 expires. Otherwise, UE performs re-establishment procedure upon T316 expiry.
It is possible that both fast MCG link recovery and CHO are configured for one UE. Therefore, we need to clarify whether UE is allowed to evaluate CHO execution condition after T316 is started.
If UE is allowed to evaluate CHO condition when T316 is running, we need to further discuss whether UE can perform CHO or not when T316 is running.
(Ericsson) About MCG recovery and CHO, haven’t we agreed not to configure both features at the same time, to simplify Rel-16 design?


	Huawei, HiSilicon
	We have similar comments as Lenovo, i.e. if both fast MCG link recovery and CHO are configured for one UE, after RLF on Pcell happens, should UE do fast MCG link recovery  or do recovery via CHO?
(Ericsson) About MCG recovery and CHO, haven’t we agreed not to configure both features at the same time, to simplify Rel-16 design?


	Sharp
	1. In the RRC reestablishment (attempt CHO if the selected cell is a candidate cell) in agreed CR R2-2001767, UE releases spCellConfigif not configured with CHO in 5.3.7.2 and if the selected cell is not a candidate cell in 5.3.7.3.
If it is allowed for delta configuration for otherconfig including delayBudgetReportingConfigand overheatingAssistanceConfig, we think the similar behaviours should be done for delayBudgetReportingConfigand overheatingAssistanceConfigin RRC reestablishment to align such configuration in UE and NW at the CHO recovery case.
That means, UE releases delayBudgetReportingConfigand overheatingAssistanceConfigif not configured with CHO in 5.3.7.2 and if the selected cell is not a candidate cell in 5.3.7.3.
2. In LTE handover, UE may transmit RRC messages (e.g. UEAssistanceInformation, InDeviceCoexIndication,etc) to provide the latest UE information to the handover target cell if it has transmit the RRC messages within 1 second before the reception of the handover command.
In LTE CHO, UE may update such UE information to the source eNB after the reception of RRCconnectionreconfiguration with CHO configuration and before the CHO execution. This case may need to be considered based on current UE information update scheme above, e.g. whether to ensure the latest UE information in the target eNB in CHO case.

	Ericsson
	There might still be some aspects of the CHO in MR-DC operation to be clarified e.g. upon CHO execution while operating in MR-DC, whether there will be UE autonomous actions regarding SN related configuration like release of SCG configuration, SN terminated bearers and SN-related measConfig. 
We may soon send further updates.

	Samsung
	As we indicated in Q2, we have concern that conditional reconfiguration might be used for other cases than pcell/pscell change. So, there should be the network restriction that reconfigurationWithSync should be included in SpCellConfig in CellGroupConfig for MCG/SCG which is configured in condRRCReconfig-r16. 

	
	

	
	

	
	

	
	



2.6 CHO and fast MCG recovery
Based on the most popular discussion in section 2.5, we suggest to continue here and decide whether such co-existence should be allowed/specified in Rel-16 and if so, what specification changes are needed. Three identified cases are as follows:
Case 1: UE starts T316, but CHO condition is met (if the CHO evaluation is allowed since it is not yet formally forbidden, see discussion in 2.4) before receiving HO command from the NW.
Case 2: UE starts T316 and receives HO command from the NW (CHO condition was not met/not evaluated). The UE performs HO. HOF occurs.
Case 3: UE starts T316 and does not receive HO command from the NW. CHO condition is not met/not evaluated. UE triggers re-establishment.
	Question 6: Should RAN2 specify in Rel-16 a behaviour for the UE simultaneously configured with CHO and fast MCG recovery?  

	Company
	YES/NO
	If the answer was YES, how to handle Cases 1, 2, 3? Can the UE use CHO configurations in the recovery?

	Futurewei
	Yes
	Fast MCG recovery is a sub-feature of DC. As long as we don’t have the restriction that CHO cannot be configured with DC, i.e. a PCell can not be configured for CHO, then there is situation that the UE can be simultaneously configured with CHO and fast MCG recovery. Therefore, we agree it is an issue should be clearly specified in Rel-16.
There are two scenarios should be treated differently:
Scenario 1: after CHO is configured with a Cell and before CHO execution is triggered, the UE is under normal DC operation. If the PCell is failed, fast MCG should be conducted as in the normal DC operation, and the CHO configuration should be released. The reason we prefer not go to reestablishment with CHO candidate(s) in this case is that before the CHO execution is triggered, all the CHO candidates are not reliable yet comparing with current PSCell.
Scenario 2: RLF occurs with the PCell after CHO execution is triggered. It is understood that the CHO execution should not be interrupted by PCell RLF since from the start of CHO execution, the UE stop the connection and RLM with the PCell. But it is not clear whether the associated PSCell is also released. If the UE is allowed to maintain the PSCell, we do need to answer the question whether to conduct fast MCG recovery or CHO reestablishment if CHO execution is failed. 

	Intel
	
	The only changes could be to align with 2.4, i.e. the UE shall stop CHO execution evaluation upon RLF. Nothing  else. 
Then case 1 does not exist;
Case 2 does not need to change anything. 
Case 3 is same as current Rel-16 spec. 

	LG
	
	There is nothing new to specify for this case.

Case 1: The UE may continue measurement during the fast MCG recovery if capable. However, the UE cannot have valid measurement results for the CHO execution. This is because the execution conditions i.e. A3/A5 can be triggered only when the quality of the source Pcell exists. Therefore, with only the neighbour cell’s evaluation, A3/A5 cannot be met.

Case 2: There is nothing to specify more because the UE behaviour can be followings (i.e. one failure handling for MCG per each failure):
T316 start (fast MCG recovery due to RLF) -> reception of Reconfiguration with sync (for MCG recovery) -> HOF (T304 expiry) -> Re-establishment initiation due to HOF -> CHO based failure handling if possible

Case 3: There is nothing to specify more because the UE behaviour can be followings (i.e. one failure handling for MCG per each failure):
T316 start (fast MCG recovery due to RLF) -> T316 expiry (MCG recovery failure) -> Re-establishment initiation due to T316 expiry -> performing Re-establishment

	Lenovo
	Yes for case1
	Fast MCG link recovery is designed for failure recovery purpose after RLF. CHO is designed for robust mobility purpose. Therefore, it is unnecessary to restrict one of them to be configured since they have the different purpose.
For case 1
The evaluation of execution condition should be UE implementation as we have agreed that ‘It is up to UE implementation whether the measurement on other candidate cell shall be continued during CHO execution period.’
MN may transmit Handover request to the target cell after receiving MCGfailureinformation. That means the CHO configuration may has been modified when UE applies CHO configuration during fast MCG link recovery. 
Therefore, we suggest that CHO configuration is not allowed to be applied during fast MCG link recovery when the condition is met.

For case2 
After HOF occurs, CHO based re-establishment can be used. Current running CR has supported it already.
For case3:
Currently, re-establishment without CHO is used after T316 expires.

	NEC
	
	Case 1: upon initiating fast MCG recovery, UE shall stop evaluating the CHO execution condition. Agree with Intel to clarify this. Nothing more is needed.
Case 2: This covers already in the current spec.
Case 3 : Apart from clarification that CHO condition evaluation is stopped already when T316 starts, this is aligned with the current spec.

	Samsung 
	No 
	It is obvious that if CHO is configured, then MCG failure will drastically decrease. Not only the original function as HO but also the failure handling feature will cover MCG failure cases. In our view, it is difficult to judge which one is better or should be prioritized between two features for the purpose of specification. Therefore, in this release, it is thought that network implementation would be the best choice. Network ensure that these two features are not configured at the same time. One simple case in the network side for example is: if UE is configured with DC, give more weight to MCG failure recovery feature. Once the feature is deployed, and get feedback on how these are really working, then in future release, we can decide if there is a need to specify a rule at the UE to prioritize one over the other if both are configured together. 

	ZTE
	Yes
	Case 1: agree with Intel and NEC to clarify that the UE shall stop evaluating the CHO execution condition upon initiating fast MCG recovery ( or more generally, upon detection of PCell RLF).
Case 2: can use CHO based re-establishment after HOF. It has been covered by the the current RRC CR.
Case 3: slightly prefer to allow CHO based re-establishment after T316 expires considering the UE still has the valid CHO candidate configurations at this time, which can be used for the re-establishment if the UE selects one of the candidate cells. If we allow using CHO based re-establishment after PCell RLF, it seems no reason to exclude T316 expiry after PCell RLF considering T316 expiry is more likely caused by the quality deterioration of SCG link, which is not related to candidate cells. If supported, the potential impact on the spec is to include the T316 expiry as an new initiation for CHO based re-establishment.

	Sharp
	Yes
	We think there is no need to restrict such simultaneous configuration for CHO and MCG fast recovery.
Case 1 should be avoided, it can be done by stopping the condition evaluation upon RLF or upon initiation of MCG fast recovery or the UE can only execute a CHO is T316 is not running.
For case 2 and 3, nothing needs to be changed for the spec.

	OPPO
	Yes for case 1
	We also think there is no need to restrict network configuration of both features for the same UE.
For case 1, we have slightly different view. We think that if network has configured both features to the UE, the intention should be trying to use them both for improving mobility robustness. In our understanding, T316 running is nothing different from T312 running, i.e. in both cases UE is waiting for handover command and otherwise triggers re-establishment. We think CHO condition evaluation and execution should not be prohibited even if fast MCG recovery is triggered. Otherwise, UE may still be risky of not receiving the handover command and will eventually trigger re-establishment.
For case 2 and 3, the spec already captures the UE behaviours.

	Nokia
	No
	Case 1 shall not be possible, as the UE neither evaluates nor does apply the CHO configurations during T316/MCG recovery. We prefer no changes to the specs, but could agree with a suggestion from QC (to capture: ‘’stop conditional reconfiguration evaluation as specified…’’ subclause)
Case 2 and 3 are already covered in the specification, although not in the consistent way. We have several issues with that:
· It is inconsistent that the UE may try CHO recovery in case 2, when reestablishment is done due to HOF, but it cannot do the same when reestablishment is done due to T316 expiry (case 3), just because it is not specified
· Using CHO configurations after such a long time (i.e. T316 expiry or HOF which happened after MCG failure) could result in another failure as those CHO configurations may be already obsolete/invalid
Nevertheless, we think no further changes to the specification in Rel-16 could be OK.

	vivo
	Yes
	For case 1, we donot see any reason to restrict the simultaneous configuration for both features. In our understanding, during fast MCG recovery, CHO should also have possibility to be triggered. This is beneficial the mobility robustness. 
For case 2, we agree the current procedure for CHO based handover failure is enough. 
For case 3, re-establishment should be performed according to the current specification. 

	CMCC
	Yes
	We do not see the need for this restriction about the co-existence of CHO and fast MCG recovery. 
For case 1, the UE behavior after starting T316 need to be specified. As discussed in 2.4, whether to continue the measurements on CHO candidates is up to UE implementation. But evaluation for CHO candidates should be forbidden, which can avoid the CHO execution in the middle of fast MCG recovery procedure.
For case 2 and case 3, current specs can work without further changes. The enhancement that T316 expiry triggers CHO based re-establishment is OK for us.



Summary for Q6:
· 12 companies provided their views. 7 companies would like to introduce specification changes to cover the MCG failure and CHO coexistence in Rel-16. The remaining 5 companies either do not see a need to capture anything in Rel-16 specification or would like to cover Case 1 only, with a minor specification update
· Interestingly, companies are fine with how Case 2 and Case 3 are currently captured and see no need to align them in the specification (i.e. in Case 2 recovery via CHO is possible during reestablishment, in Case 3 it is not possible).
· Case 1 seems to be the most exciting and the views are not converged: some companies would like to introduce a statement that upon MCG failure/T316 is started, the UE does not evaluate the CHO execution conditions. Some other companies (e.g. vivo, OPPO) would like to allow such evaluation, also for the duration of T316.
· As a result, we suggest not to specify anything further with respect to Case 2 and Case 3 in Rel-16. However, we suggest to discuss during the meeting how to resolve Case 1.
Proposal 5: Discuss and decide if the UE is allowed to evaluate the CHO execution conditions after MCG failure (the start of T316). If not, extend the RRC specification (section 5.3.10.3) with a subclause ‘6> stop conditional configuration evaluation’. 

3	Summary
Summary for Q1:
· 18 companies provided their views. 17 companies expressed no support for having two MOs for CHO execution condition. One company (Ericsson) was conditionally OK with restricting it to a single MO in Rel-16. 
· It is proposed to agree on the limitation to a single MO per condExecutionCond for a single candidate cell in Rel-16. 
· A possible change (e.g. to field description of condExecutionCond) is needed
Summary for Q2:
· 18 companies provided their views. 3 companies (Docomo, Ericsson and Nokia) wanted to allow CHO configuration for MCG may contain also the (non-conditional) SCG configuration, as it is the legacy behaviour for normal HO. The remaining companies did not see the use case to support it. 
· Even though this is against the legacy principle (HO command can contain SCG configuration), based on the majority view, it is proposed to restrict such possibility for conditional reconfiguration. 
Summary for Q3:
· 17 companies provided their opinions. The overwhelming majority prefers to keep the IE name and change the procedure’s name so that it is aligned with the IE.
Summary for Q4:
· 17 companies shared their views. 10 companies think something shall be captured in RRC specs. Others believe this is already sufficiently covered in the specification, can be left up to the UE or have no strong view here.
· The views what to capture in RRC specification are unfortunately not aligned (i.e. whether the UE ‘’shall stop evaluating’’ or ‘’is not required to evaluate’’ or ‘’is not allowed to apply’’, etc.) 
· The proposal and justification made by Ericsson seems to be reasonable and aligned with Stage 2 TS 38.300. However, some companies claim the Stage 2 CR wrongly captured the agreement made in one of the preceding meetings.
· We suggest to discuss the issue further and in case of no consensus (which is the case now), capture nothing in RRC specification.
Summary for Q6:
· 12 companies provided their views. 7 companies would like to introduce specification changes to cover the MCG failure and CHO coexistence in Rel-16. The remaining 5 companies either do not see a need to capture anything in Rel-16 specification or would like to cover Case 1 only, with a minor specification update
· Interestingly, companies are fine with how Case 2 and Case 3 are currently captured and see no need to align them in the specification (i.e. in Case 2 recovery via CHO is possible during reestablishment, in Case 3 it is not possible).
· Case 1 seems to be the most exciting and the views are not converged: some companies would like to introduce a statement that upon MCG failure/T316 is started, the UE does not evaluate the CHO execution conditions. Some other companies (e.g. vivo, OPPO) would like to allow such evaluation, also for the duration of T316.
· As a result, we suggest not to specify anything further with respect to Case 2 and Case 3 in Rel-16. However, we suggest to discuss during the meeting how to resolve Case 1.
[bookmark: _GoBack]4 	Conclusions
Proposal 1: More than one measurement object can’t be configured for a candidate cell when 2 triggering events (MeasId) are used for CHO execution condition (condExecutionCond). Field description of condExecutionCond shall be updated accordingly.
Proposal 2: In Rel-16 SCG configuration in RRC Reconfiguration with conditional reconfiguration is not supported.
Proposal 3: Change the procedure’s name from ‘’Conditional configuration’’ to ‘’Conditional reconfiguration’’ to make it aligned with the corresponding IE. 
Proposal 4: Discuss and decide if RRC shall be updated with: a) ‘’UE shall stop evaluating CHO execution conditions’’ or b) ‘’UE is not required to evaluate CHO execution conditions’’ to possibly extend the procedure in 5.3.5.13.5. In case of no alignment between the involved companies, capture nothing in NR/LTE RRC specification.
Proposal 5: Discuss and decide if the UE is allowed to evaluate the CHO execution conditions after MCG failure (the start of T316). If not, extend the RRC specification (section 5.3.10.3) with a subclause ‘6> stop conditional configuration evaluation’. 
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