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1	Introduction
[bookmark: _Toc474247438]At RAN3 #107-bis-e, an email discussion was started based on company contributions related to the topic of CHO modification [1-12]. This paper summarises the discussion.
2	Discussion
2.1	Enabling implementation-based keeping of the old UE configuration at the target
This option was discussed briefly at RAN3 #107-e: in order to avoid cancelling CHO at the UE, the target may keep both, the old and the new UE configurations and to recognise the one the UE requests based e.g. on the different C-RNTI. However, as observed in [1], this is not yet possible:
[bookmark: OLE_LINK1]1-1)	The description of the way a CHO request (replacement) is handled forces the target node to delete the old UE context immediately. 
[bookmark: OLE_LINK2]1-2)	Even if the target’s implementation allows for keeping both configurations, the source does not know it. And it is the source to cancel or not the CHO at the UE prior to re-initiating the CHO at the target.
Problem 1. The summary of opinions and the preferred solutions.
	Company
	Preferred solution to problem 1-1 above
	Preferred solution to the problem 1-2 above
	Comments

	Nokia
	The description from CHO cancel is copied, as proposed in [2-3].
	When acknowledging the CHO request, the target informs the source if it may hold 2 configs for limited time
	

	Intel
	
	
	If we are going to address this race condition, then we prefer a complete solution. Since UE always confirms HO CMD and replies RRC ack in CHO, the best way is that the target keeps the old configuration until it gets confirmation from the source that it is updated in the UE. There is no need for the source to remove CHO configuration from the UE before initiating CHO modification to the target. No need to worry the 1-2.

	ZTE
	
	
	Firstly, CHO race condition is corner case (not happening often), which can be optimized in future release if necessary.
Secondly, for1-1, we may soften the text descriptions to allow the target node not to delete the old UE context immediately.
Thirdly, the source node needs not know whether target node keeps both configurations. 

	Samsung
	
	
	If this race condition needs to be solved, we prefer the complete solution as Intel proposes.

	Ericsson
	Procedural text does not say that the source shall delete the configuration immediately. But no strong opinion if the majority thinks that this should be clarified. In that case I would prefer some rewording rather than deleting the sentence
	Do nothing
	For 1-2, as this is a corner case, and if source really needs to know target implementation, OAM could be used. But in any case, if the source does not know, it has 2 choices:
· If race condition is to be avoided at 100%, delete the configuration in UE before modifying the CHO in target
· Do not modify CHO and reject e.g. the new E-RAB establishment
· Take his chance and risk race condition (corner case)
This choice could be also based on latest measurements received from UE

	Qualcomm
	
	Agree with Nokia’s solution
	If target is not able to store the old UE config, then source must remove the old CHO config from UE before initiating CHO modification.
In case the target holds two configs and source does not remove old CHO config from UE before initiating CHO modification, a mechanism has to be specified so that target can determine which config UE is using in CHO execution.

	China Telecom
	
	
	Same view as intel, complete solution is better.

	NEC
	
	
	We don’t think there is any need to specify in the specification for the race condition which may not happen frequently. 

	Huawei
	
	
	Share the same view with NEC. 
The current text does not say to delete immediately. So ,northing needs to be done here.

	CATT
	
	
	The race condition issue does not be resolved completely till now. So it should be further considered in later release.

	Google
	
	
	The current text looks ok since it seems to allow the flexibility for not deleting the old CHO config immediately. Also, to avoid race conditions, agree with the choices provided by E/// if the source node does not know.



Conclusions:
Proposal 1: The description of the way a CHO request (replacement) is modified as follows: 
If the Target NG-RAN node UE XnAP ID IE is contained in the Conditional Handover Information IE included in the HANDOVER REQUEST message, then the target NG-RAN node shall remove the existing prepared conditional HO identified by the Target NG-RAN node UE XnAP ID IE and the Target Cell Global ID IE. It is up to the implementation of the target NG-RAN node when to remove the HO information.
[bookmark: _Hlk38973015]Proposal 2: Discussion on possible information to the source on the target’s willingness to keep 2 configs is to be continued.
Motivation: Most companies do not see it beneficial. However, since there is some support, the topic is worth continuation.

2.2	Indication of the possible modification in the target-initiated cancellation
This issue is mentioned in all the submitted papers [1-12]. The issue is that the target may indicate in the CHO cancellation that the source may re-initialise the CHO. As it was discussed at RAN3 #107-e, this may be needed when the access information for the UE has to be modified.
The submitted papers make following proposals:
· Indication with a new IE in the cancel message [1, 6]; in [8] a new IE is proposed per cell;
· Indication with a new cause value [5, 10];
· No indication needed at all [4];
Problem 2. The summary of opinions and the preferred solution.
	Company
	Preferred solution
	Comments

	Nokia
	A new IE (one indication per message)
	We believe the information about the possibility to modify the CHO will be very beneficial. 
Since cause values are meant for statistics only (and we can’t specify usage of particular causes!), the clean way is to use a new IE, which may then be described in the textual part of the specification.
Also, we don’t think an indicator per cell would offer much benefit: this will be useful only if the target is going to cancel CHO in some cells, while allows for modification in others. This is a rather corner-case scenario and may be addressed with two target-initiated messages.

	Intel
	A new IE or cause value, but per cell granularity
	We understand the arguments from Nokia, but signalling-wise, there seems no need to make the target sends two CHO CANCEL messages, one for just cancelling and the other for just CHO re-preparation. Per cell granularity indication from target (whether by new IE or cause value) looks just enough and covers everything. 

	ZTE
	Prefer new cause value
	The target node initiated CHO modify is useful and may be further optimized in future release. For Rel-16, we prefer to introduce very basic and working means with minimum spec. changes.

	Samsung
	Prefer new cause value if needed
	The target initiated CHO is not usual, so we think that a new IE is not necessary to support the limited use case. 

	Ericsson
	No indication or new cause value
	Agree with Samsung. No need to go further for such limited use case

	Qualcomm 
	Either new cause value or new IE is fine
	No strong opinion. Either new cause value or new IE is fine.

	China Telecom
	Prefer per cell level new IE.
	The target-initiated CHO modification procedure doesn’t mean cancelling existing CHO procedure, but to inform the source NG-RAN node to initiate a new conditional handover preparation procedure toward the same candidate target cell, therefore, it better to add per cell level new IE in the CHO Cancel massage.

	NEC
	No indication or new cause value
	We don’t think new IE is needed.  

	Huawei
	New IE 
	Same view as Nokia.

	CATT
	A new cause value
	The CHO cancel procedure introducing a new IE (requiring different behaviour with cancel) feels like a new defined modification procedure. So we lightly support a new cause value.

	Google
	No indication or new cause value
	Agree with SS.



Conclusions:
[bookmark: _Hlk38973031]Proposal 3: The discussion on indication of possible re-initialisation of the CHO in the target-initiated cancellation is to be continued.
Motivation: Majority is interested in the solution, but a few companies see the existing signalling as sufficient.

2.3	Avoiding unnecessary CHO re-initialisation
This issue is mentioned in one of the submitted papers [1]. It consists in avoiding re-initialisation of the CHO when the target reset certain RRC configurations – if the source is informed about it, it may reconfigure those parameters in the UE without consulting the target.
Problem 3. The summary of opinions on the problem.
	Company
	Is the solution needed?
	Proposed solution 

	Nokia
	Yes
	As proposed in [1-2].

	Intel
	No
	The target-initiated CHO modification is not common, so don’t think we need to optimize further.

	ZTE
	No
	More depending on RAN2 status, and no much benefit from RAN3 perspective.

	Samsung
	No
	We don’t think further optimization is needed.

	Ericsson
	No
	Benefit is not obvious, at least from a RAN3 point of view. May also break inter-node signaling principles, as the configuration sent from source to target should always reflect the latest UE configuration, even if the changes are not used by the target

	Qualcomm
	No
	If the target decides to reset/change certain parts of the configuration, it should always obtain the latest UE configuration from the source. Therefore, the CHO re-initialization is needed.

	China Telecom
	No
	Although current procedure is a little bit redundant, it can meet the requirement, in addition the modification procedure doesn’t happen too often, we think there is no need to further optimization.

	NEC
	No
	No further optimization is needed.

	Huawei
	No
	

	CATT
	No
	The target-initiated CHO modification is rare case, no optimization is needed.

	Google
	No
	



Conclusions:
Proposal 4: No indication in Rel.16 to avoid unnecessary CHO modification.
Motivation: No support for the proposal.

3	Conclusions for the meeting notes
Based on the discussion, it is proposed:
TPs to be endorsed:
· R3-202753   (TP for XnAP BL CR)
· R3-202754   (TP for X2AP BL CR)
To be continued:
· Discussion on possible information to the source on the target’s willingness to keep 2 configs.
· [bookmark: _GoBack]Discussion on indication of possible re-initialisation of the CHO in the target-initiated cancellation.
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