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1	Introduction
As per the Chairman minutes from LTE feMOB session at RAN2#105:
	=>Offline discussion 801 (Nokia, Jedrzej): See if there is possibility to come up with agreeable wording for the proposals. Result of offline discussion is to be provided in R2-1902521.



The aim of this report is to gather further comments from the companies and to finalize the wording of the proposals so that those can be converted into agreements. Companies are asked to express their support or lack of support for each of the proposals submitted in [1] and provide suggestion how to modify those, in case certain proposal in its current shape is not acceptable. 
2	Discussion
Please kindly provide your view below each of the proposals:
Proposal 1: The baseline operation for E-UTRAN CHO procedure assumes that the legacy HO preparation is reused (i.e. HO command contains dedicated RRC configuration indicating the HO triggering condition and UE accesses the prepared target cell when the condition is met).
	Question 1: Are you OK with Proposal 1? Please answer YES or NO. If the answer is NO, please provide a brief background and suggestion how to rephrase it.

	Company
	Answer

	Huawei, HiSilicon
	In general yes, but some suggestions:
(1) Here we think the scope of P1 is about CHO preparation phase, i.e. from when the network sends the “low threshold” to the UE to when the UE recevies the CHO command. So it should be precise on the wording, i.e. change “E-UTRAN CHO procedure” to “E-UTRAN preparation phase of CHO procedure”
(2) The sentence after “i.e.” needs to be more clearer. In legacy LTE HO preparation, part of the HO command comes from the target eNB and is transparently forwarded to the UE, e.g. L1/L2 configurations, and it is the source eNB indicating the HO triggering condition (nothing to do with the target eNB). Here it is saying that HO command contains (a) HO triggering condition (b) configuration for UE accessing the prepared target cell. We think (b) should be generated by the target eNB and (a) should be generated by the source eNB. So our suggestion is as below:
(i.e. HO command contains HO triggering condition (generated by the source eNB) and dedicated RRC configuration indicating UE accesses the prepared target cell when the condition is met (generated by the target eNB(s)))

	OPPO
	YES. 

	QC
	YES.  Agree with Huawei comments

	Intel
	Agree Huawei’s comments (1). For (2), we would suggest to change it a bit since the content of HO command for CHO is not 100% clear, e.g. some other parameters may be needed.

Suggest to change it to:
(i.e. HO command contains, e.g.  HO triggering condition (generated by the source eNB) and dedicated RRC configuration indicating UE accesses the prepared target cell when the condition is met (generated by the target eNB(s)), etc.

	ETRI
	In principle Yes, but some suggestions:
1. “UE accesses the prepared target cell when the condition is met” is about HO execution phase. So we suggest to change the position of right parenthesis.
2. “HO triggering condition” can be configured in the measurement configuration as in legacy “MR triggering condition”. We think that it can be usually common for all candidate target cells and a common condition with cell individual offset or/and frequency offset can support a condition per candidate target cell. Therefore,
Proposal 1: The baseline operation for E-UTRAN CHO procedure assumes that the legacy HO preparation is reused (i.e. HO command contains dedicated RRC configuration indicating associated with the HO triggering condition) and UE accesses the prepared target cell when the condition is met. FFS how to configure the HO triggering condition.

	CATT
	Agree with Intel’s comments.

	Charter Communications
	Yes. Agree with Intel’s comments.

	vivo
	In general YES. Agree with Intel’s comments. 

	NEC
	Yes. We are fine with Intel’s modified text in their comments.

	Samsung
	Generally YES and support the Huawei, and Intel. But the terminology “Handover command” itself is the exact name of INM which is defined as “generated by target node and transparently passed to the UE as a RRC message”. So if considering HO command might be tailored by the source node, we should not use the HO command as it is anymore. For easiness of differentiation, how is “RRC connection Reconfiguration message including CHO configuration” instead of HO command ? 

	Lenovo&Moto
	Yes. Agree with Intel’s comments.

	Xiaomi
	Yes. OK with changes from HW and Intel.

	LG
	Yes generally. But..
We have similar view with Huawei. But stating ‘legacy HO preparation is reused’ may cause some confusions. 
In the legacy HO preparation, target cell provides to the source cell whole RRC Reconfiguration message after the target cell received essential information from the source cell i.e. RRC signalling is created by target cell. However, for multiple CHO candidates, the source cell needs to create the RRC signalling after collecting mobility control information from the candidate cells.
In the same manner, the each triggering condition for multiple candidates cells is decided by the source cell if my understanding is correct, stating ‘legacy HO preparation is reused’ may not inappropriate since it seem like that those triggering condition also generated by target cell.
Thus, on top of Huawei’s proposal, we prefer to remove the statement ‘legacy HO preparation is reused’ and propose like below:
The baseline HO preparation for E-UTRAN CHO procedure assumes that HO command contains HO triggering conditions (generated by the source eNB) and dedicated RRC configuration (generated by the target eNB(s) indicating UE accesses the prepared target cell when the condition is met.

	Apple
	Yes. We agree with Intel’s suggestion. 

	Panasonic
	Yes

	MediaTek
	In principle, yes. However, 
(1) The preparation of candidate cells that are eventually not chosen as handover target brings signalling overhead; therefore we should not rule out the possibility of signalling overhead reduction
(2) Multiple candidates can be configured, which mean the CHO command is generated by source eNB instead of target eNB (as in legacy HO). Thus, it may be confusing to say that legacy HO preparation is reused. 

	Ericsson
	The sentence by LG is almost fine, but we agree with Samsung that HO Command is not good to use as it has a specific meaning in legacy. 
The baseline HO preparation for E-UTRAN CHO procedure assumes that HO command type of message contains HO triggering conditions (generated by the source eNB) and dedicated RRC configuration (generated by the target eNB(s) and that the UE accesses the prepared target cell when the condition is met.



Proposal 2: The baseline operation for E-UTRAN CHO procedure is explicit deconfiguration of the prepared CHO target cells. The source cell can also release a previously provided CHO command via using RRC reconfiguration towards UE. Handling of cases where explicit deconfiguration fails and whether additional mechanisms (e.g. timers) are needed for those can be considered in the Stage-3 discussion.
	Question 2: Are you OK with Proposal 2? Please answer YES or NO. If the answer is NO, please provide a brief background and suggestion how to rephrase it.

	Company
	Answer

	Huawei, HiSilicon
	In general yes, but some suggestions:
(1) The first sentence is not easy to understand. We understand that the intention of the sentence is that if the network configures prepared target cell(s) to the UE, there should be explicit means to remove some prepared target cell(s) for the UE. So we suggest to modify it a little bit:
After the network sends the prepared CHO target cells to the UE, there should be explicit means to remove some prepared target cell(s) for the UE.
(2) In the sentence “The source cell can also release”, the wording “also” can be removed because we think explicit RRC reconfiguration means should be the baseline for removing some prepared target cell(s) for the UE, while it is FFS for other means. In addition, whether the source cell triggers or the target cell triggers the removal of prepared targete cell(s) may be a question, but it can be left to stage-3 discussions.

	OPPO
	We understand explicit deconfiguration and timer-based deconfiguration should be working in a collaborative way. E.g., before timer expiry, network can flexibly deconfigure CHO target cells via explicit signaling; in case where explicit deconfiguration cannot reach UE due to poor serving cell quality, UE can still release CHO target cells through timer-based deconfiguration. 
We think both should be considered in the current phase and we suggest rewording as “Both explicit deconfiguration and timer-based deconfiguration are supported for deconfiguration of the prepared CHO target cells”.

	QC 
	We also have same comment as OPPO

	Intel
	In general, agree with OPPO’s comments, but could make it more generic as
“Both explicit deconfiguration and timer-based  implicit deconfiguration are supported for deconfiguration of the prepared CHO target cells”.

	ETRI
	We agree with Intel.

	CATT
	We have the similar comments as above. Perhaps we could just say:
 “After the network sends the prepared CHO target cells to the UE, the prepared cells can be removed by an RRC reconfiguration message. Other means are FFS, should be discussed in stage 3.”

	Charter Communications
	We agree with OPPO. Intel’s generalization is also acceptable to us.

	vivo
	We agree with OPPO and Intel, so the compromise working can be:
Both explicit deconfiguration and timer-based  implicit deconfiguration (e.g. timer based) are supported for deconfiguration of the prepared CHO target cells”.

	NEC
	Basically explicit de-configuration has to be supported.
If companies sees the need of implicit deconfiguration, then we are fine with a timer based approach as optional or fallback. 

	Samsung
	We share the view with OPPO

	Lenovo&Moto
	We agree with the description from Intel.
Besides explicit signalling and timer based deconfiguration, the condition based deconfiguration also can be considered. For example, the UE is back to the centre of cell. UE can release the corresponding CHO configuration if the condition (e,g associated with channel quality) is met.

	Xiaomi
	We agree NW should be able to explicit deconfigure the previous CHO command. But regarding the timer solution, we wonder what the use case is. The failure of explicit deconfiguration implies the RRC connection is failed. In this case, UE can just release the CHO command rather than wait for a timer.

	LG
	No.
A way of CHO de-configuration can be similarly considered as legacy HO that is operated by HO validity timer. Considering that mobility is only required when the serving cell quality is getting worse, we think that RAN2 need to consider some cases that UE cannot receive the  explicit configuration and some more potential corner cases due to missing the de-configuration indication. Thus, we think the timer based mechanism can be baseline rather than explicit de-configuration way. 
But we think that explicit de-configuration may be mostly applicable to the some cases that serving cell is unexpectedly still good or target cell becomes non-suitable suddenly. We also agree to clarify what else case can be more to use explicit de-configuration and discuss the explicit de-configuration can be work together.

	Apple
	We share the view with OPPO and Intel, and agree with the description from Intel. 

	Panasonic
	We agree with Intel’s generalization version. In fact we prefer more on the timer-based deconfiguration, as the explicit deconfiguration may need to rely on further measurement report sent by the UE, which we don’t know whether is possible after UE receiving the conditional HO command.

	MediaTek
	No, we do not agree to the proposal. Whetehr a validity timer is associated with a CHO command/candidate cell should be confirmed now; it’s not just a stage-3 issue. We suggest that both methods (explicitly de-configuration and validity timer) be supported.

	Ericsson
	We are fine with the proposals from Nokia and Huawei. Explicit deconfiguration is a must. The network reserves the resources and must have the possibility to deconfigure them at any time. We cannot agree to a solution which doesn’t include explicit deconfiguration, but we are open to discuss other means as well later. Timer based solution will be very complex as different target cells will have different timers, so the risk of mismatch is quite high. For this meeting we can agree explicit deconfiguration and other enhancements are FFS. 



Proposal 3: The baseline operation for E-UTRAN’s Conditional HO assumes the source cell remains responsible for RRC until UE successfully sends RRC Connection Reconfiguration message to target eNB. 
	Question 3: Are you OK with Proposal 3? Please answer YES or NO. If the answer is NO, please provide a brief background and suggestion how to rephrase it.

	Company
	Answer

	Huawei, HiSilicon
	Yes

	OPPO
	Yes. 

	QC
	Yes

	Intel
	Yes

	ETRI
	Yes

	CATT
	Yes

	Charter Communications
	Yes

	vivo
	Yes

	NEC
	Yes

	Samsung
	NO. I think it should be changed as “until UE successfully sends RRC Connection Reconfiguration complete message to the target eNB”.

	Lenovo&Moto
	Yes.
‘sends RRC Connection Reconfiguration message to target eNB.’->  ‘sends RRC Connection Reconfiguration complete message to target eNB. ‘

	Xiaomi
	Yes, with the change from Samsung.

	LG
	Yes

	Apple
	Yes. We agree with Samsung and Lenovo’s correction, i.e. “complete”.

	Panasonic
	Yes

	MediaTek
	Yes.

	Ericsson
	Yes, with the change from Samsung.



Proposal 4: RAN2 assumes that the baseline operation for E-UTRAN Conditional HO utilizes late packet forwarding (i.e. not immediately when the CHO target cells become prepared). 
	Question 4: Are you OK with Proposal 4? Please answer YES or NO. If the answer is NO, please provide a brief background and suggestion how to rephrase it.

	Company
	Answer

	Huawei, HiSilicon
	Yes

	OPPO
	We are OK with taking late forwarding as baseline at this stage. Meanwhile, we think data interruption time should also be taken into account. Our thinking is that even though CHO is targeting at improving mobility robustness, performance in terms of data interruption time should be on par with normal HO. We suggest rephrasing proposal 4 as “RAN2 assumes that the baseline operation for E-UTRAN Conditional HO utilizes late packet forwarding (i.e. not immediately when the CHO target cells become prepared), and increased data interruption time due to late forwarding should be avoided.”

	QC
	Yes

	Intel
	Yes

	ETRI
	Partially Yes, but a suggestion:
1. Some companies including us prefer an explicit indication from the UE to trigger data forwarding, (i.e., “HO indication” or “bye”). This option is the best solution to balance the interruption time and the amount of data forwarding. This is neither “early” nor “late” packet forwarding. In our paper, we call it “on time” packet forwarding. Therefore,
Proposal 4: RAN2 assumes that the baseline operation for E-UTRAN Conditional HO utilizes late non-“early” packet forwarding (i.e. not immediately when the CHO target cells become prepared). FFS whether baseline explicit indication to trigger data forwarding is from the UE or the target eNB.

	CATT
	It should depend on RAN3 discussion, since RAN3 would compare the cons and pros of the various solutions for data forwarding. And RAN2 is preparing a LS to RAN3.

	Charter Communications
	Yes. 
During online discussions, E// and few others suggested to allow, as an implementation option, the possibility to perform “early” data forwarding in certain cases e.g. when there’s only one candidate target cell. We are okay with allowing for such flexibility. A suggested re-wording is provided below:
RAN2 assumes that the baseline operation for E-UTRAN Conditional HO utilizes late packet forwarding (i.e. not immediately when the CHO target cells become prepared). “immediate” or “early” (i.e not immediately when the CHO target cells become prepared, but shortly (exact value is tbd) thereafter as long as it is executed before UE accesses the target cell) packet forwarding, in certain cases e.g. only one candidate target cell is not precluded as an option.

	vivo
	Yes, this can be used as the baseline. In stage-3, we can further study the solutions.

	NEC
	Yes

	Samsung
	Yes

	Lenovo&Moto
	Yes

	Xiaomi
	Fine with the proposal, but this is RAN3 scope.

	LG
	Yes, but,
in the contribution, late packet forwarding doesn’t consider the cases that the UE indicates to source cell to start SN transfer. It may be one of discussion point to reduce interruption time. So we propose like below:
RAN2 assumes that the baseline operation for E-UTRAN Conditional HO doesn’t utilize packet forwarding immediately when the CHO target cells become prepared.

	Apple
	Yes. We agree to take it as the baseline. 

	Panasonic
	Yes

	MediaTek
	Yes. It’s not a good idea to forward packet to every CHO candidate. However, we may also need to discuss how late forwarding is initiated, e.g., via a ‘bye’ message from UE to source eNB, or a packet forwarding request from target eNB to source eNB; the latter method requires RAN3 study. 

	Ericsson
	We don’t think we should capture anything on when to start data forwarding as it is a network implementation decision. We are open to discuss means to help the network to know when it is a good time to start data forwarding though (but not enough time in this meeting). 



Proposal 5: RAN2 to inform the CHO assumptions to RAN3 via LS latest at RAN#105bis, requesting RAN3 to kindly work on the CHO scheme aspects within their scope (e.g. data forwarding enhancements).
	Question 5: Are you OK with Proposal 5? Please answer YES or NO. If the answer is NO, please provide a brief background and suggestion how to rephrase it.

	Company
	Answer

	Huawei, HiSilicon
	In general yes, but some suggestions:
(1) For the LS, we suggest to have some brief text on how CHO works in order to show a full picture to RAN3, because we think it will help RAN3 a lot on understanding what RAN2 are doing and what RAN3 need to check
(2) for “the CHO assumptions”, we are not clear whether they refer to P4 (data forwarding that relate to RAN3), or all proposals (all the assumptions)
(3) Suggest to remove the wording “enhancements” from “(e.g. data forwarding enhancements).”, because it should be the first time for RAN3 to check CHO

	OPPO
	YES.

	QC
	YES. In general agree with Huawei comments above.

	Intel
	Yes, agree with Huawei, “enhancements” can be removed;

	ETRI
	Yes, we agree with Huawei.

	CATT
	Agree with Huawei.

	Charter Communications
	Yes.
We also support Huawei’s comment in (1). RAN3 could benefit from a bit of background information on what RAN2 considers CHO to be esp pointing out the delta between normal HO and CHO.

	vivo
	Yes, agree with Huawei.

	NEC
	Yes.

	Samsung
	Yes, and agree with Huawei.

	Lenovo&Moto
	Yes. We agree with Huawei.

	Xiaomi
	YES, agree with HW.

	LG
	Yes.

	Apple
	Yes. We agree with Huawei’s comments. 

	Panasonic
	Yes

	MediaTek
	Yes, and please also refer to our answer to Q4.

	Ericsson
	Yes, and agree with Huawei.




3	Conclusions
This paper was aimed to finalize the basic CHO aspects. As a result, the following is proposed:
Proposal 1: The baseline operation for E-UTRAN Conditional HO procedure assumes HO command type of message contains HO triggering condition(s) and dedicated RRC configuration(s). UE accesses the prepared target when the relevant condition is met.
Proposal 2: The baseline operation for E-UTRAN Conditional HO procedure assumes explicit deconfiguration of the prepared CHO target cell(s), i.e. the source cell can release the previously provided CHO command type of message using RRC reconfiguration towards UE. Implicit deconfiguration (e.g. timer controlling the validity of preparation) should be further studied.
Proposal 3: The baseline operation for E-UTRAN Conditional HO assumes the source eNB remains responsible for RRC until UE successfully sends RRC Connection Reconfiguration Complete message to target eNB. 
[bookmark: _Hlk2332370]Proposal 4: RAN2 assumes late packet forwarding (i.e. not done immediately when the CHO target cells become prepared) could be more suitable for E-UTRAN CHO when there are multiple candidate target cells. In case of single prepared candidate target cell, early packet forwarding could be considered as an option. Detailed decisions require RAN3 study.
Proposal 5: RAN2 will inform the Conditional HO assumptions (including the baseline operation) to RAN3 via LS at RAN#105bis, requesting RAN3 to kindly work on the CHO scheme aspects matching their expertise (e.g. data forwarding).
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