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CB: # SONMDT8_CHOEnh
- Continue the discussion on the open issues from last meeting
- Whether CHO Cell CGI is needed in HANDOVER REPORT message? Whether explicit Handover Report Type is needed in HANDOVER REPORT message for CHO? Whether new initiating condition is needed in FAILURE INDICATION message for CHO? Whether to reuse the existing one UE RLF Report Container in the FAILURE INDICATION message or HANDOVER REPORT message to transfer failure related information for CHO?
- LS to RAN2?
- Capture agreements and provide TPs if agreeable
(Lenovo - moderator)
Summary of offline disc R3-221023
Phase I：Please provide your inputs before UTC time 16:00 Thursday 20th Jan.
Phase II：TBD.
For the Chairman’s Notes
The following proposals can be agreed:
[bookmark: _Hlk93654529]Proposal 1: Network-based solution is needed, e.g. for the case that a RLF occurred in CHO target cell after completing handover.
Proposal 2: Reuse the existing Handover Report Type e.g. “HO too early” or “HO to wrong cell” in HANDOVER REPORT message for CHO. 
Proposal 3: Do not introduce a new Handover Report Type e.g. “Inappropriate Configuration of a CHO candidate cell” in HANDOVER REPORT message for CHO.
Proposal 4: Reuse the existing one UE RLF Report Container in the FAILURE INDICATION message or HANDOVER REPORT message to transfer failure related information for CHO.
Proposal 5: It is proposed to add “For CHO, the Too Late Handover, Too Early Handover and Handover to Wrong Cell means Too Late CHO Execution, Too Early CHO Execution and CHO Execution to Wrong Cell separately” on the basis of legacy MRO detection mechanism in TS 38.300 15.5.2.2.2.

The following issues are to be discussed in the 2nd round:
· which network-based solution is adopted, e.g. Option a-1/a-2/b/c, or combination of at least one of them;
· whether to include an explicit CHO recovery cell ID in FAILURE INDICATION message in case of without RLF Report;
· whether to include an explicit CHO recovery Cell CGI in HANDOVER REPORT message in case of without RLF Report;
· whether to add a time requirement for detecting Too Late HO in CHO on the basis of legacy MRO detection mechanism. 

Discussion
[bookmark: _Hlk86309857]CHO execution condition(s) and candidate cell list
To enable the source node knowing the candidate cell list and CHO execution condition(s), UE-based solution and network-based solution are on table, it is FFS to clarify whether RAN2 agreed RLF-report for CHO is sufficient for MRO purpose before discussing network-based solution.
[bookmark: _Hlk93147987]In [1-3], it is observed that UE RLF-report is not sufficient for MRO purpose especially for the case that a RLF occurred in CHO target cell, considering that the UE forgets/deletes the CHO configuration after completing handover to the CHO target cell. In [4], it is observed that the network CANNOT get all the candidate cells in some scenarios.
However, [5] states that RAN2 agree UE-based solution thus network-based solution is not necessary.
[bookmark: OLE_LINK16][bookmark: OLE_LINK15]Q1: Companies are invited to provide their views on whether to agree that UE RLF-report is not always sufficient for the source node to know candidate cell list and CHO execution condition(s), e.g. especially for the case that a RLF occurred in CHO target cell after completing handover.
	Company
	Yes/No
	Comments

	Samsung
	Yes
	UE RLF report is not sufficient for MRO purpose due to two reasons:
1) For RLF case, the UE forgets the CHO configuration after completing the HO to the target cell and if the UE declares RLF in the target cell, then the UE does not include the CHO configuration specific information from the source cell
2) RAN2 agreement is as follow:
In RAN2#113bis-e, RAN2 made the following agreement on the list of candidate cells IDs:
2	Include in the RLF report for CHO the following information:
a.	Indication of whether a measured neighbour cell included in the existing measResultNeighCells was a CHO candidate cell or not.
b.	List of candidate cells IDs.
Inclusion of a) and b) are subject to the RAN3 reply to the RAN2 LS R2-2102149

And it was confirmed in RAN2#115 
Agreements in 113bis are confirmed as:
1	Include in the RLF-report for CHO the following:
a.	Configured CHO execution condition(s) (A3 and/or A5 event configuration, TTT values)
c.	Latest radio measurement results of the candidate target cells

Try to reuse existing mechanism as much as possible.

Agreement a. can be revisited if RAN3 has further progress on it.

It could be observed that b.	List of candidate cells IDs was not confirmed in RAN2#115.

	Nokia
	Yes
	Well, to our understanding, even if the Rel.17 RLF Report is sufficient, then there are still Rel.16 UEs that can be configured with CHO. Also, not sure, but is the report mandatory for Rel.17 UEs?

	CATT
	No
	We think UE RLF report is already sufficient to let the source NG-RAN node know the candidate cell list and handover condition.

	Huawei
	Yes
	According to RAN2 spec, the UE will clear the CHO configuration upon successful CHO. It is possible that the UE cannot provide the CHO configuration in the RLF-report.

	Qualcomm
	Yes
	RAN2 is discussing how to include the candidate CHO cell list during HOF and RLF. And as Samsung pointed out, UE forgets the CHO configuration in the RLF case (i.e., RLF post a successful CHO). 
Moreover, even if we go for a UE based solution for the candidate cell list, expecting the UE to include the entire CHO execution conditions in RLF report is too much of an overhead. We see the following 3 options further:
Option 1: Network based solution for both CHO candidate cell list and CHO execution conditions
Option 2: UE based solution for CHO candidate cell list and Network based solution for CHO execution conditions
Option 3: UE based solution for both CHO candidate cell list and CHO execution conditions
Option 4: No need of CHO execution conditions
We prefer Option 1 but are OK to with Option 2 or Option 4 as well. Option 3 is not acceptable to us.

	Lenovo and Motorola Mobility
	Yes 
	It is common understanding in last RAN2 meeting that the UE forgets the CHO configuration after completing the handover and if the UE declares RLF in the target cell, then the UE does not include the CHO configuration specific information in the RLF report. So, at least for the case that a RLF occurs shortly after a successful CHO execution, the UE does not include the Candidate Cell List and CHO execution condition(s) in the RLF report.

	ZTE
	Yes
	It is correct that UE will forgets the CHO configuration in the RLF case.

	Ericsson
	Agree
	But so far limited to the case described in the question (RLF occurred in CHO target cell after completing handover). For normal cases, this can still be added by RAN2



Moderator summary: (7/8) companies agree UE RLF report is not sufficient for the source node to know candidate cell list and CHO execution condition(s), (1/8) company thinks UE RLF report is sufficient. Based on the majority’s view that UE RLF report is not sufficient for the source node to know candidate cell list and CHO execution condition(s), e.g. for the case that a RLF occurred in CHO target cell after completing handover, moderator would like to propose that network-based solution is needed, e.g. for the case that a RLF occurred in CHO target cell after completing handover. 
[bookmark: _Hlk93654339]Proposal 1: Network-based solution is needed, e.g. for the case that a RLF occurred in CHO target cell after completing handover.

If it is agreed that UE RLF-report is not sufficient for any case in CHO procedure, network-based solution is needed. Network-based solutions are summarized as below:
[bookmark: _Hlk93148264]Option a: Derive candidate cell list and CHO execution condition(s) based on Mobility Information.
· Option a-1: Source node transmits the Mobility Information to the target node when CHO is completed, i.e. in the SN STATUS TRANSFER message, and the target node sends the Mobility Information back to the source node via HANDOVER REPORT message. [1]
· Option a-2: Source node transmits the Mobility Information to each candidate target node in the HO request message, and the target node sends the Mobility Information back to the source node via HANDOVER REPORT message. [3]
· Option a-3: Including the Mobility Information in the UE RLF-report. RAN3 asks RAN2 to consider feasibility of adding the Mobility Information to the CHO configuration. [2]
Option b: Source node sends candidate cell list and CHO execution condition(s) to the target node after receiving Handover Success message, e.g. in SN Status Transfer message, and then the target transmits the info back to the source node in HANDOVER REPORT message. [4]
Option c: Source node stores the CHO related configuration. [6]

Q2: Companies are invited to provide their views on which network-based solution(s) is acceptable. It is suggested that multiple acceptable solutions can be provided, if any.
	Company
	Option a/b/c
	Comments

	Samsung
	Option b
	Option a-2, two drawbacks: 1) the source node has to send the Mobility Information to each candidate. 2) the information may be not up-to-date e.g. the source updated the UE after Handover Request.
Option a-3 has to involve the UE and resume air interface resource but the network has such information.
Option c, this option mandates the source node to store the CHO related configuration even after successful handover. Previously RAN3 has agreed that the source mode may release the UE context after successful handover when RAN3 sent LS to RAN2.
Comparing Option a-1 and Option b, both needs to add new IE in SN Status Transfer message.
The main difference between a-1 and b is whether to include Candidate Cell list and CHO Execution Conditions in an implementation dependent container or add explicit information in Xn message. When Mobility Information was introduced in LTE, it was defined as a container because it includes handover trigger and UE group related information which are highly dependent on implementation. Candidate cell list and CHO execution conditions are different. They are standard parameters which are already transmitted over open interface. In this case, it is easy to include them explicitly in Xn messages. Otherwise, it bring complexity for implementation to map Candidate Cell list and CHO Execution Conditions to an index. Furthermore, RAN3 has agreement that the last serving node is responsible for failure reason detection. With option b, the last serving node can use candidate cell list and CHO execution conditions to help the detection. If Mobility Information, the last serving node cannot understand it.

	Nokia
	a3 or c
	Please note, if we send the LS at this meeting, RAN2 will be able to enable the transfer (if feasible) still in Rel.17. This has been proposed because RAN-based solutions have serious drawbacks, while RAN2 enhances the RLF report anyway. 

	CATT
	
	If network based solution is adopted, network has to store candidate cell list and CHO execution condition until RLF Report is fetched. Since UE can keep RLF Report for 48 hours, network shall store at least 48 hours in order to wait for the related RLF Report. 
RLF Report is not a real time report which requires network to wait a long time. Moreover, many RLF Reports may be overwritten by subsequent RLF or handover failure. It means network have to wait 48 hours to guarantee RLF Report is invalid.
In one word, we cannot require network to store per UE information for 48 hours. We shall LS RAN2 to include candidate cell list and CHO execution condition in RLF Report for successful handover case.

	Huawei
	Combination of
a-1, a-2, c

	To be clear, we think that the new solution we need to discuss is a-1. 
Option c and a-2 is legacy functionality. It already exist today. 
If a source supports c), no further signaling is needed.
If the source node does not want to use c, the node can use mobility info. That means he will use a-2 (as today). 
The new thing with CHO is that in some cases, the CHO candidates will change between HO preparation and the execution, and in this case we can use a-1. We only need to send this if the mobility info changes between preparation and execution.

Compared to other solutions, this is a light weight, forward compatible solution aligned with previous principles. 

	Qualcomm
	Option a1 or b
	Similar views as Samsung.
If agreed, we should send an LS to RAN2 informing that a network-based solution is possible for CHO execution conditions and no need to go for a UE based solution for CHO execution conditions.

	Lenovo and Motorola Mobility
	Option a-1 or Option a-2
	Option a-3 has spec impacts to RAN2. 
Option b wastes more Xn resources/signaling to transfer SN STATUS TRANSFER message compared with Option a-1, and it is not essential for the last serving node to know candidate cell list and CHO execution condition(s) explicitly.
Option c is up to implementation.

	ZTE
	Option a-2 /b + Option c
	Option c is already supported but implementation depend.
If option c is not supported, then option a-2 or b can be used. 

	Ericsson
	c
	CHO is a special case. Network signaling based solutions seem too complex for this case. Additionally, RAN2 or RAN3 could discuss solutions to lower the impact of option c on the source node 



Moderator summary: 
	Options
	Companies’ votes to each option

	Option a
	Option a-1
	3

	
	Option a-2
	3

	
	Option a-3
	1

	Option b
	3

	Option c
	4


No consensus. Continue to discuss the network-based solution in the 2nd round, e.g. Option a-1/a-2/b/c, or combination of at least one of them.
FAILURE INDICATION message
[bookmark: _Hlk93063183]initiating condition
[1] proposes to extend the existing initiating condition “RRC Setup” to be “RRC Setup or Reconfiguration”, since it states that even CHO Recovery procedure is part of the Reestablishment procedure, the UE transmits RRCReconfigurationComplete message instead of RRCRestablishmentRequest message, it cannot be considered as the RRC Reestablishment initiated reporting. 
[5-6] propose to introduce a new initiating condition for CHO recovery procedure. [7] provides the TP for TS38.423 to introduce a new initiating condition for CHO recovery in FAILURE INDICATION message. 
However, [3] proposes that “RRC Re-establishment” can be reused as the initiating condition in FAILURE INDICATION message for CHO. 
Q3-1: Companies are invited to provide their views on whether to introduce a new initiating condition for CHO recovery procedure in FAILURE INDICATION message.
	Company
	Yes/No
	Comments

	Samsung
	Seems not needed.
	Either “RRC Reestab Reporting with RLF Report” or “RRC Setup” can be used.

	CATT
	Yes
	We prefer introducing a new initiating condition to reusing RRC Re-establishment for following reason:
1. In original RRC Reestablishment choice in Failure Indication message, C-RNTI, ShortMAC-I and Failure cell PCI IE is mandatory present which cannot be reused by CHO recovery procedure because NG-RAN will receive RRCReconfigurationComplete message from Uu in CHO recovery procedure and there is no C-RNTI, ShortMAC-I and Failure cell PCI IE in RRCReconfigurationComplete message. 
1. In original RRC Reestablishment choice, only Re-establishment cell CGI IE can be reused. The benefit is limited.
1. After successful CHO recovery, RLF may occur and RRC Reestablishment procedures may be triggered. If reusing RRC Reestablishment initiating condition for CHO recovery, there may be two RRC Reestablishment procedures in one CHO which may lead to ambiguity.


	Huawei
	Yes
	The RRC action at CHO recovery is an RRC reconfiguration. It is not an RRC re-establishment.
Also, the condition is a bit misleading in Rel16, since RLF reporting triggered after mobility should also be covered. To solve both, we think the easiest way is to just add this. We can even add this to Rel16

	Qualcomm
	Yes
	Agree with CATT and Huawei.

	Lenovo and Motorola Mobility
	
	We slightly prefer to reuse the existing initiating condition for CHO since CHO recovery is a part of RRC re-establishment procedure, and network can distinguish it from legacy RRC re-establishment based on received CHO specific information in the RLF report e.g. an explicit indicator to indicate the handover type is CHO. 
For example, for the case that CHO recovery to the CHO candidate cell fails, RRC Reestab Reporting with RLF Report i.e. UE RLF Report Container may be transferred in the FAILURE INDICATION message, or RRC Reestab Reporting without RLF Report may be used in the FAILURE INDICATION message, in this way the mandatory IEs e.g. C-RNTI, ShortMAC-I, Failure cell PCI and Re-establishment cell CGI IE would be transferred.
But if the majority supports a new initiating condition due to it is clearer, it is acceptable to us. 

	Ericsson
	Neutral
	Agree with Lenovo. RRC Reestab can be reused, even if not all the IEs are useful to the source node. Network has all the information it needs to distinguish it from legacy RRC re-establishment



Moderator summary: (3/6) companies agree to introduce a new initiating condition for CHO recovery procedure, (3/6) companies think the existing initiating condition can be reused for CHO. No consensus. Moderator would suggest leaving this issue to the next meeting.

[bookmark: _Hlk93307128]Q3-2: Companies are invited to provide their views on how to introduce a new initiating condition for CHO recovery procedure in FAILURE INDICATION message (e.g. adopt TP in [1], or TP in [7], or other option), if supporting a new initiating condition. 
	Company
	Comments

	CATT
	We prefer the option in 7

	Huawei
	adopt TP in [1], consider to have this for rel16

	Qualcomm
	The one in [7] seems more cleaner


Moderator summary: Depends on Q3-1. Moderator would suggest leaving this issue to the next meeting.

CHO recovery cell ID
[1] proposes duplicated CHO recovery cell ID is not needed in FAILURE INDICATION message since the RLF report should be always included in the FAILURE INDICATION message for CHO recovery case. 
[5] proposes CHO recovery cell ID or RLF Report is needed in FAILURE INDICATION message when introducing a new initiating condition for CHO recovery procedure.
[6] proposes CHO recovery cell ID is needed in FAILURE INDICATION message.
[bookmark: OLE_LINK5][bookmark: OLE_LINK4]Q4: Companies are invited to provide their views on whether an explicit CHO recovery cell ID (i.e., not the one which may be included in UE RLF Report Container) is needed in FAILURE INDICATION message.
	Company
	Yes/No
	Comments

	Samsung
	
	CHO recovery cell ID is included in RLF report. So the last serving node can get it from RLF report. The question is whether there is scenario that the last serving node cannot get it from RLF report?

	Nokia
	No
	Agree with Samsung’s technical comment. 

	CATT
	Yes
	In our opinion, FAILURE INDICATION message shall be sent even without RLF Report because CHO recovery cell is first selected cell after failure which is similar as reestablish cell in legacy handover. For legacy reestablish case, FAILURE INDICATION message shall be initiated without RLF Report.
Considering RLF Report may be overwritten by subsequent RLF or handover failure, if we do not trigger FAILURE INDICATION message for CHO recovery while keep waiting for RLF Report, the optimization for CHO handover failure may be omitted.
So, an explicit CHO recovery cell ID shall be included in case of without RLF Report.

	Huawei
	no
	The RLF-report is reported for the CHO recovery case which belongs to the initiating condition setup or reconfiguration. Thus, no duplicated CHO recovery cell ID is needed in the Failure Indicator message.

	Qualcomm
	Probably yes
	As CATT pointed out, it is possible that FAILURE INDICATION can be sent with or without RLF report; so in the same principle, we should perhaps have an explicit CHO recovery cell ID

	Lenovo and Motorola Mobility
	Probably yes
	Similar as legacy RRC reestablishment case, FAILURE INDICATION message may be sent without RLF Report (e.g. the initiating condition “RRC Reestab Reporting without RLF Report” is used), if UE RLF Report Container is not included in FAILURE INDICATION message, an explicit CHO recovery cell ID is needed.

	Ericsson
	Not sure
	CATT use-case may need further discussion



Moderator summary: (3/7) companies agree an explicit CHO recovery cell ID is needed in FAILURE INDICATION message, (1/7) company disagrees, and (3/7) company have some doubts on the scenario. As some companies clarify above, FAILURE INDICATION message may be initiated without RLF report, we would discuss whether to include an explicit CHO recovery cell ID in FAILURE INDICATION message in case of without RLF Report in the 2nd round.

[bookmark: _Hlk93068175]HANDOVER REPORT message
Handover Report Type
[1] proposes no explicit Handover Report Type for CHO is needed in HANDOVER REPORT message, which means supporting reusing the existing Handover Report Type for CHO. 
[3-4] support that the existing Handover Report Type e.g. “HO too early” or “HO to wrong cell” can be reused in HANDOVER REPORT for CHO. But [4] also propose to add a new Handover Report Type value “Inappropriate Configuration of a CHO candidate cell” in Handover Report message.
[6] proposes that whether to introduce new Handover report type depends on RAN2’s progress since RAN2 will discuss the case of two successive failures.
Q5-1: Companies are invited to provide their views on whether agree to reuse the existing Handover Report Type e.g. “HO too early” or “HO to wrong cell” in HANDOVER REPORT message for CHO.
	Company
	Yes/No
	Comments

	Samsung
	
	Reusing the existing Handover Report Type e.g. “HO too early” or “HO to wrong cell” for CHO is ok.

	Nokia
	Yes
	

	CATT
	Yes
	We believe Handover Report message shall be reused as in legacy handover. Failure node is responsible for analyzing MRO failure type and then trigger handover Report message in order to ask other node make optimization.
So, the existing Handover Report Type e.g. “HO too early” or “HO to wrong cell” can be reused.

	Huawei
	Yes
	CHO only applies to intra-NR RAN. Both the source node and target node can always decode the RLF Report container. 
When the reception node receives RLF Report, it triggers FAILURE INDICATION message including the RLF Report. If the target node decides the source node as the right one, it sends the received RLF Report to the source node via HANDOVER REPORT message because the source node can decode it and get more useful information. In this way, there is no need to introduce the explicit Handover Report Type for CHO.

	Qualcomm
	Yes
	OK to reuse

	Lenovo and Motorola Mobility
	Yes
	

	ZTE
	Yes
	

	Ericsson
	Yes
	



Moderator summary: All companies agree to reuse the existing Handover Report Type e.g. “HO too early” or “HO to wrong cell” in HANDOVER REPORT message for CHO. 
Proposal 2: Reuse the existing Handover Report Type e.g. “HO too early” or “HO to wrong cell” in HANDOVER REPORT message for CHO.

Q5-2: Companies are invited to provide their views on whether to introduce new Handover Report Type e.g. “Inappropriate Configuration of a CHO candidate cell” in HANDOVER REPORT message for CHO.
	Company
	Yes/No
	Comments

	Samsung
	Yes
	We think a new Handover Report Type “Inappropriate Configuration of a CHO candidate cell” is needed. RAN3 has agreement that the last serving node is responsible for failure reason detection and sends the Handover Type to the source node which triggered the last handover. For CHO handover, the last serving node may detect that the failure reason is inapproriate candidate cell list configuration. It’s beneficial to send the information to the source.

	Nokia
	?
	It depends a bit on the failure type definitions in stage-2 – based on those, if the new type is already added there, does the last serving node has all the information to detect this failure?

	CATT
	No
	It is not needed to introduce “Inappropriate Configuration of a CHO candidate cell”.
For the following scenario,
“source node configured Cell-1, Cell-2, Cell-4 to the UE with CHO configuration. CHO execution failure happened. The UE establish/re-establishes to Cell-3 successfully”
we believe it is actually “HO to wrong cell” failure type according to TS 38.300 below:
“Intra-system Handover to Wrong Cell: there is a recent handover for the UE prior to the connection failure e.g. the UE reported timer is smaller than the configured threshold (e.g. Tstore_UE_cntxt), and the first re-establishment attempt cell/the cell UE attempts to re-connect/the cell UE attempts CHO recovery is neither the cell that served the UE at the last handover initialisation nor the cell that served the UE where the RLF happened or the cell that the handover was initialized toward.”

	Huawei
	No
	As said in Q5-1, the source node can perform root cause analysis based on the RLF-report. No additional information is needed from the HO Report message.

	Qualcomm
	No
	Agree with CATT and Huawei.

	Lenovo and Motorola Mobility
	No
	Inappropriate Configuration of a CHO candidate cell as well as improper CHO execution condition belong to “HO to wrong cell”, it is not possible for the last serving node to understand whether CHO candidate cell list is appropriate when it does not know the configured candidate cell list and CHO execution condition(s) explicitly. And we also agree with HW that source node can perform root cause analysis. 

	Ericsson
	Not needed
	Existing Handover Report types covers all the possible scenarios. Also, not sure to understand how the last serving node can perform analysis on the candidate list



Moderator summary: (5/7) companies disagree to introduce a new Handover Report Type “Inappropriate Configuration of a CHO candidate cell”, (1/7) company doubts whether the last serving node has information to detect this failure, and (1/7) company supports the new type. 
[bookmark: _Hlk93654807]Proposal 3: Do not introduce a new Handover Report Type e.g. “Inappropriate Configuration of a CHO candidate cell” in HANDOVER REPORT message for CHO.

CHO Cell CGI
[1] proposes CHO Cell CGI is not needed in HANDOVER REPORT message since the target node will forward the received RLF Report to the source node via HANDOVER REPORT message.
[3] and [6] propose that CHO Cell CGI can be included in the HANDVER REPORT message to represent the CHO candidate cell which is selected for CHO recovery.
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]Q6: Companies are invited to provide their views on whether an explicit CHO recovery Cell CGI (i.e., not the one which may be included in UE RLF Report Container) is needed in HANDOVER REPORT message.
	Company
	Yes/No
	Comments

	Samsung
	
	RAN2 has the following agreement at RAN2#114-e
7	For CHO, it is confirmed that a new CHOCellID is introduced in the RLF-Report to represent the CHO candidate cell selected after the first connection failure and before the reestablishment.
To answer this question, we need to firstly clarify whether there is scenario that the source node cannot get CHO recovery Cell CGI from RLF report. We are open to discuss this.

	CATT
	Yes
	As discussed in Q4, RLF Report is not mandatory present, so an explicit CHO recovery Cell CGI is needed in case of without RLF Report.

	Huawei
	No
	Comments as in Q5-1.

	Qualcomm
	Probably yes
	Might be useful in case RLF report is not present as CATT highlighted.

	Lenovo and Motorola Mobility
	Yes
	As commented in Q4, FAILURE INDICATION message may be sent without RLF Report. When UE RLF Report Container is not included in FAILURE INDICATION and HANDOVER REPORT message, an explicit CHO recovery Cell CGI is needed.

	Ericsson
	Not sure
	CATT use-case may need further discussion



[bookmark: _Hlk93654853]Moderator summary: (3/6) companies agree an explicit CHO recovery Cell CGI is needed in HANDOVER REPORT message, (1/6) company disagrees, and (2/6) company has some doubts on the scenario. As some companies clarified in Q4, FAILURE INDICATION message may be initiated without RLF report, we would discuss whether to include an explicit CHO recovery Cell CGI in HANDOVER REPORT message in case of without RLF Report in the 2nd round.

UE RLF Report Container
[1] [3] [4] and [6] support to reuse the existing one UE RLF Report Container in the FAILURE INDICATION message or HANDOVER REPORT message to transfer failure related information for CHO.
Q7: Companies are invited to provide their views on whether agree to reuse the existing one UE RLF Report Container in the FAILURE INDICATION message or HANDOVER REPORT message to transfer failure related information for CHO.
	Company
	Yes/No
	Comments

	Samsung
	Yes
	

	Nokia
	Yes
	

	CATT
	Yes
	

	Huawei
	Yes
	Any enhancements on the RLF-report can be transparent in RAN3. The existing container can be reused.

	Qualcomm
	Yes
	

	Lenovo and Motorola Mobility
	Yes
	

	Ericsson
	Yes
	



Moderator summary: All companies agree to reuse the existing one UE RLF Report Container in the FAILURE INDICATION message or HANDOVER REPORT message to transfer failure related information for CHO. 
Proposal 4: Reuse the existing one UE RLF Report Container in the FAILURE INDICATION message or HANDOVER REPORT message to transfer failure related information for CHO.

MRO detection mechanism in Stage 2
[4] proposes to add “For CHO, the Too Late Handover, Too Early Handover and Handover to Wrong Cell means Too Late CHO Execution, Too Early CHO Execution and CHO Execution to Wrong Cell seperatly” to TS 38.300 15.5.2.2.2 to make failure type definition more specific and clearer. 
Also, [4] thinks that if Option b is applied i.e. the target node gets the candidate cell list and CHO execution condition(s) from the source node explicitly, for Handover to Wrong cell, the target node may further detect that the failure reason is inappropriate candidate cell list configuration or unproper handover trigger. [4] propose to describe inappropriate candidate cell list configuration in the detection mechanism part, i.e. add “If the first re-establishment attempt cell/the cell UE attempts to re-connect is not in the candidate cell list configured to the UE, the root case of the failure is inappropriate candidate cell configuration” for “Intra-system Handover to Wrong Cell” to TS 38.300 15.5.2.2.2.
[5] proposes to select timer D (i.e. timeConnFailure which starts at CHO execution and stops when the HOF/RLF occurs) to detect CHO failure type, and describe CHO failure type detection separately in TS38.300 like following:
The detailed detection mechanisms for too late CHO, too early CHO and CHO to wrong cell are carried out through the following in the NG-RAN node that served the UE before the reported connection failure:
-	Intra-system Too Late CHO: CHO is configured but there is no recent CHO execution for the UE prior to the connection failure e.g. the UE reported timer is absent or larger than the configured threshold (e.g. Tstore_UE_cntxt).
-	Intra-system Too Early CHO: there is a recent CHO execution for the UE prior to the connection failure e.g. the timer D is smaller than the configured threshold (e.g. Tstore_UE_cntxt), and the first re-establishment attempt cell/the cell UE attempts to re-connect is the cell that served the UE at the last handover initialisation.
-	Intra-system CHO to Wrong Cell: there is a recent CHO execution for the UE prior to the connection failure e.g. the timer D is smaller than the configured threshold (e.g. Tstore_UE_cntxt), and the first re-establishment attempt cell/the cell UE attempts to re-connect/the cell UE attempts CHO recovery is neither the cell that served the UE at the last handover initialisation nor the cell that served the UE where the RLF happened or the cell that the handover was initialized toward.
The "UE reported timer" above indicates the time elapsed since the last handover initialisation until connection failure or the time elapsed since the CHO execution until connection failure.
From moderator point of view, since we already agreed to reuse the legacy MRO detection mechanism with extensions for CHO in stage 2, we would stick on the agreements and spend no more time on discussing to have separate failure type detection for CHO. 
On the other hand, compared the agreed BLCR [8] with the separate CHO failure type detection description in [5], besides whether to describe failure type detection for CHO separately, the significant difference is [5] adds a time requirement for detecting too late failure type in CHO, e.g. the UE reported timer is absent or larger than the configured threshold (e.g. Tstore_UE_cntxt). For a compromise, moderator suggests discussing whether to add this on the basis of legacy MRO detection mechanism in stage 2.
Q8: Companies are invited to provide their views on whether to add following description i/ii/iii on the basis of legacy MRO detection mechanism in TS 38.300 15.5.2.2.2:
i. Add “For CHO, the Too Late Handover, Too Early Handover and Handover to Wrong Cell means Too Late CHO Execution, Too Early CHO Execution and CHO Execution to Wrong Cell seperatly”.
ii. Add “If the first re-establishment attempt cell/the cell UE attempts to re-connect is not in the candidate cell list configured to the UE, the root case of the failure is inappropriate candidate cell configuration” for “Intra-system Handover to Wrong Cell”.
iii. Add “e.g. the UE reported timer is absent or larger than the configured threshold (e.g. Tstore_UE_cntxt)” following “or if CHO is configured but the CHO execution is not initiated for the UE prior to the connection failure” which is already captured in agreed BLCR to 38.300 [8].

	Company
	Comments for i/ii/iii

	Samsung
	i, yes. We support. At least, the description is right. It is common understanding in RAN3. Right? If so, it’s better to make it clear in stage 2. That’s the main difference for normal handover and CHO from definition point of view.
ii. yes. We support. For CHO, clearly there are two failure reasons i.e. inappropriate candidate cell list configuration and inappropriate CHO execution conditions. That’s’ why RAN3 spent a lot of effort to discuss how to get those. Differentiation of the two cases should be captured somewhere in stage 2.
iii, we don’t fully understand the proposal from the moderator. See [5], we failed to see the new text for too late failure type in CHO. More clarification is needed.

	Nokia
	i: OK
ii: This feels like defining a new failure type without defining it… Technically, it may be all right, but then is shall be a separate failure type. Otherwise, it is still HO to wrong cell.
iii: Agree with Samsung, it is somewhat incomprehensive…

	CATT
	For i), for CHO, too late/early/to wrong is actually means CHO execution too late/early/to wrong, we do not have strong opinion.
For ii), according to BL CR TS38.300, if the first re-establishment attempt cell/the cell UE attempts to re-connect is not source and target cell, we believe it is HO to wrong cell failure type. ii propose to further identify whether it is in the candidate cell list. If it is in candidate cell list, it will be CHO recovery procedure, otherwise it is RRC reestablishment procedure. We believe different procedures can identify whether it is in the candidate cell list. So, the additional type value is not needed.
For iii), we are ok to include “e.g. the UE reported timer is absent or larger than the configured threshold (e.g. Tstore_UE_cntxt)”, but the original “or if CHO is configured but the CHO execution is not initiated for the UE prior to the connection failure” may also need updated because there may be a previous CHO execution as below.
CHO1 CFG->CHO1 execution->CHO1 success->CHO2 CFG->RLF
The timer D is the time between CHO1 execution and RLF.
So ,we propose as below:
“or if CHO is configured but there is no recent CHO execution for the UE prior to the connection failure e.g. the UE report timer is absent or larger than the configured threshold (e.g. Tstore_UE_cntxt).”


	Huawei
	For i and ii, agree the above comments “From moderator point of view, since we already agreed to reuse the legacy MRO detection mechanism with extensions for CHO in stage 2, we would stick on the agreements and spend no more time on discussing to have separate failure type detection for CHO.”
For iii, it is not needed. In the legacy detection description, there has been similar wording.
-	Intra-system Too Late Handover: there is no recent handover for the UE prior to the connection failure e.g. the UE reported timer is absent or larger than the configured threshold (e.g. Tstore_UE_cntxt).


	Qualcomm
	i) Yes
ii) Depends on Q5-2
iii) OK to clarify it for CHO by explicitly stating CHO configuration and CHO execution

	Lenovo and Motorola Mobility
	Answer to Samsung and Nokia: the new text in [5] for too late failure type in CHO is in section 5 Annex –TP for TS38.300.
For i, neutral. It obvious that the Too Late Handover, Too Early Handover and Handover to Wrong Cell means Too Late CHO Execution, Too Early CHO Execution and CHO Execution to Wrong Cell in CHO procedure. 
For ii, not needed. Inappropriate Configuration of a CHO candidate cell is a failure type belonging to “HO to wrong cell”, and it is not possible for the last serving node to understand whether CHO candidate cell list is appropriate when it does not know the configured candidate cell list. It is not necessary to emphasize inappropriate candidate cell list configuration in the detection mechanism part additionally. 
For iii, neutral. It seems the existing time requirement in “Intra-system Too Late Handover” [8] is only for normal HO, for clarity, iii) is fine, but separate failure type detection for CHO in stage 2 is not needed.

	Ericsson
	i. From a CHO point of view, handover means handover execution i.e. similar to legacy HO execution. So the additional text seems obvious. But ok to clarify this in stage-2 if the majority thinks this is useful
ii. Agree with Nokia, it looks like a new failure type. Text is correct, but may bring more confusion than clarification
iii. Understand the goal, but proposed text is unclear



Moderator summary: 
For i), (4/7) companies agree, (2/7) companies have no strong opinion, (1/7) company supports no separate failure type detection for CHO. For clarity, moderator would propose to add i) on the basis of legacy MRO detection mechanism in TS 38.300 15.5.2.2.2.
For ii), (3/7) companies disagree, (2/7) company thinks it is still HO to wrong cell if without defining a new failure type and would bring more confusion than clarification, (1/7) company agrees, (1/7) company thinks it depends on Q5-2 but a new Handover Report Type e.g. “Inappropriate Configuration of a CHO candidate cell” is not needed based on the majority’s view. To follow the majority. Moderator would propose that ii) is not needed. 
For iii), (2/7) companies agree, (1/7) company is open, (1/7) company disagrees, (3/7) companies think the proposed text is unclear and needs more check. Moderator would suggest discussing it in the 2nd round.
Proposal 5: It is proposed to add “For CHO, the Too Late Handover, Too Early Handover and Handover to Wrong Cell means Too Late CHO Execution, Too Early CHO Execution and CHO Execution to Wrong Cell separately” on the basis of legacy MRO detection mechanism in TS 38.300 15.5.2.2.2.

MRO for CHO to wrong cell case 4
[5] analyzes the MRO issue for the agreed CHO to wrong cell case 4 as below,


Case 4: the UE receives CHO configuration; the CHO execution fails; the UE attempts to CHO recovery to a CHO candidate cell and successes; a RLF occurs shortly after CHO recovery; the UE attempts to re-establish the radio link connection in a cell other than the source cell and the previously selected target cells.
When RLF occurs after CHO failure and CHO recovery success, the former RLF Report recording CHO failure (e.g. RLF Report A) will be discarded e.g. upon successful delivery. [5] states that for MRO analysis, RLF Report RLF Report A shall be kept and merge with the new RLF Report which is related to the RLF after CHO recovery (e.g. RLF Report B). Based on RAN2 agreements, the RLF Report cannot meet the requirement to analyze CHO failure type for CHO to wrong cell case 4, RAN3 needs to send an LS to RAN2. On the other hand, if RLF Report A and RLF Report B are sent to network separately, wrong decision for failure type detection would be made, thus it is required to take both RLF Report A and B into consideration for failure type detection. [5] proposes RAN3 to ask RAN2 to consider how to collect all RLF Report for CHO to wrong cell case 4 in case that network may fetch UE RLF Report after successful CHO recovery.
From moderator point of view, since this issue is relevant to RAN2 and the maximum number of issues to be discussed in this email discussion is limited, we should first solve the above FFSs concerned by the majority, de-prioritize this issue during this meeting as well as tracking RAN2 progress. 
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