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1	Introduction
Following the agreements in RAN2#113e and based on the post meeting email discussion summary provided in [1], there are several open issues in connection with MRO which we would like to address in this contribution. More specifically, these open issues deal with MRO scenarios, RLF and successful HO reporting for CHO and DAPS and further wording clarifications.
2	Discussions
2.1 MRO scenarios
There has been much effort allocated in RAN2 on defining and describing possible MRO scenarios and their mapping to legacy MRO use cases. We agree that this is an important step in understanding what the UE needs to log in reports to the network for efficient and correct root cause analysis. However, we also feel that it can lead to duplicating the work already done in RAN3 in scenario definitions [2]. Also, the description of the scenarios is not aligned between the two groups: RAN3 uses a timeline based description while RAN2 is using a failure centric one also based on signalling flows. This makes the detecting of overlap between scenarios in the two groups more complicated. 
In our view RAN2 should not eliminate any of the possible scenarios, as finally the network have to analysis the failure root cause from the received report. Thus, by agreeing to only some of the selected scenarios, RAN2 would impose limitation to network implementation on root cause analysis.
Proposal 1: RAN2 to align scenario definitions and descriptions with already agreed RAN3 one and possibly suggest missing scenarios. 
On closer analysis of the proposed MRO scenarios, it has come to our attention that at least one proposed (sub)scenario is not correctly formulated, namely Scenario 3 (HO to wrong cell), scenario 3a. The scenario is described as follows in [1]:
	Reason for failure
	1st Re-establishment
	2nd Re-establishment
	Trigger for HO
	Description

	HOF/early RLF in target
	Successful reestablishment in another candidate CHO target cell
	-
	CHO
	· The UE receives the CHO configuration from a source cell and executes the HO in one of the candidate CHO target cell. 
· The UE experiences an HOF or RLF shortly after the HO completion, and successfully reestablishes in another candidate target cell





After the UE successfully completes a CHO to a target cell,  it releases the CHO configuration.. So in the event that an RLF happening shortly after the CHO successful completion, CHO recovery to a previously prepared target cell is not possible as the UE no longer has the CHO configuration. 
Proposal 2: Remove the second part of scenario 3a from the agreed scenarios list as it is not a valid scenario according to the current specifications. 
Another topic that is reoccurring in the MRO scenario discussion are combines handover cases, i.e. CHO and legacy HO or DAPS HO and legacy HO. While we know that RAN2 agreed that CHO recovery is possible also following an RLF and/or HOF of a legacy HO, we feel that these cases are more complicated in terms of root cause analysis and should be handled later on, once the details for CHO and DAPS HO only scenarios are agreed. 
Proposal 3: Postpone the discussion of mixed HO scenarios until more basic details on CHO and DAPS only scenarios are agreed.
2.2 UE context retention at source node
There have been many proposals for information that the UE should store in the RLF report and/or successful HO report in order to aid root cause analysis by the network. However, a lot of the proposed information would still be available at the source node which is linked to the UE context including mobility information. Such information would pertain to UE configuration data, for example, the CHO candidate cell list, the CHO execution conditions set for each target cell, etc. In other words, if the source cell is still in possession of the UE context by the time the RLF and/or Successful HO report is delivered, a lot of the information would be duplicated (see examples above) and is not needed. This observation was also the reason why RAN2 sent and LS to RAN3 asking to confirm whether the source cell can keep the UE context, at least up to the point the RLF-report is received by the source cell [3].
In light of this, it would make sense for RAN2 to postpone agreeing on the inclusion of information that source can have associated with the UE context in the RLF and/or Successful HO report. More precisely, we refer here to the following information as proposed in [1]:
· Proposal 2, points a and c: Configured CHO execution condition(s) (A3 and/or A5 event configuration, TTT values), Latest radio measurement results of the candidate target cells
· Proposal 4, points a and b: Indication of whether a measured neighbour cell included in the existing measResultNeighCells was a CHO candidate cell or not, List of candidate cells IDs
· Proposal 5, point a : List of candidate cell IDs satisfying the CHO execution trigger condition and the execution condition used when the first HO was triggered – this information could be pieces together by the source  node based on knowledge on candidate cells IDs, their associated CHO execution conditions and the latest measurements included in the received report.
· Proposal 16, point c : 	RAN2 considers the following radio related measurements as part of the successful HO report : Configured CHO execution condition(s), e.g. A3 and/or A5 event configuration, of the candidate target cells – the latest radio measurements of best 8 neighbour cells are already included in the current specification of the RLF report. This could be combined with the source knowledge on CHO candidate cells ID to determine the measurements of the candidate cells. 
Proposal 4: In order to minimize the size of the  RLF and Successful HO report, RAN2 is asked to postpone agreeing on the introduction of information elements that are either available at the source cell and linked to the UE context or that can be easily inferred by combing existing information pieces, until RAN3 provides a reply to the sent LS.
Also, in [1] there are several proposals for agreement on information elements to be included in the RLF report which are actually possible with the current definition. More specifically we refer here to:
· Proposal 9, points a, b and c: RAN2 to include in the RLF report for DAPS HO, the following measurements: Measurements of neighbour cells when HOF or RLF occurs, Measurements for PCell of the target gNB, Measurements for PCell of the source.
· Proposal 11, point a: 	RAN2 to include in the RLF report for DAPS HO the following information: RLF-cause of the RLF occurred in the source cell while performing a DAPS HO.

Proposal 5: RAN2 should avoid duplication and only include new information elements in the RLF report which are not already present in the current specification. 

2.3 RLF and successful HO report triggering
During the email discussion [1], the issues of which scenarios should trigger the generation and sending of either RLF or Successful HO report also came up repeatedly.  Several companies have expressed the opinion that in case an RLF happened in a given scenario, the RLF report should be generated and sent to the network by the UE and that this behaviour should be irrespective on whether or not the UE successfully completed the handover (via CHO recovery by example). 
In the LS received by RAN2 from RAN3, the introduction of the Successful HO report was motivated as follows [4]:
“RAN3 agreed to support a more robust mobility function in NG-RAN via reporting failure events observed during successful handovers. The NG-RAN node is able to analyze whether its mobility configuration needs adjustment based on successful handover report. Suggestions on parameters to be included in the Successful Handover Report and the example triggering conditions have been agreed by RAN3 and captured in TR37.816, section 5.3.2.5. “

It is our understanding also that, in the case of a RLF/CHOF followed by successful CHO recovery, the Successful HO report should be generated (possibly under some triggering conditions) and it is up to RAN2 to decide on which information elements to include (partial or total overlap with RLF report IEs possible). Furthermore, such failure events could also pertain to beam level failures that do not trigger a mobility failure.
Proposal 6: Mark successful CHO recovery as a successful HO and trigger the sending of the Successful HO report. Content, i.e. partial or total reuse of RLF IEs to be discussed.  
Triggering of the Successful HO report was also discussed in [1]. In order to make sure failures are correctly captured but also to minimize the load on the air interface, a triggering condition can be used. Additionally, it should be avoided that the UE stores and reports information that is already available at the source cell. This is very likely to happened when the CHO execution happens soon after receiving the CHO command. In such cases, the information the UE would log will be very similar to the one at the time of the CHO preparation and will offer little to no additional insight to the network. 
Proposal 7: The UE logs the Successful HO report if, the time between receiving the RRCReconfiguration command with sync and the CHO execution exceed a certain threshold.

2.4 Re-establishment and CHO recovery description
Some of the MRO scenarios discussed in [1] contain the CHO recovery procedure. However, the use case descriptions only use the term ‘re-establishment’ to cover both regular re-establishment and CHO recovery cases which is confusing and not fully correct.
It was agreed in RAN2 that following a RLF/HOF/CHO Failure, that the UE can rescue the connection by performing a CHO recovery to a prepared CHO candidate cell. 38.300 section 9.2.7 specifies the following actions on the UE side once RLF is detected and CHO recovery is enabled:
· selects a suitable cell and if the selected cell is a CHO candidate and if network configured the UE to try CHO after RLF then the UE attempts CHO execution once, otherwise re-establishment is performed;
           -   enters RRC_IDLE if a suitable cell was not found within a certain time after RLF was declared.
38.331 section 5.3.7.3 describes the actions the UE takes  cell selection while T311 is running :
	if attemptCondReconfig is configured; and
1>    if the selected cell is one of the candidate cells for which the reconfigurationWithSync is included in the masterCellGroup in VarConditionalReconfig:
2>    apply the stored condRRCReconfig associated to the selected cell and perform actions as specified in 5.3.5.3;
The CHO recovery has been defined as a part of re-establishment procedure. If  the selected cell is a CHO candidate, the UE accesses the cell as it would in a regular CHO execution (random access, etc. using the stored CHO configuration) without re-establishment request.. So, from the network and UE point of view there is a clear difference between CHO recovery and the re-establishment procedure. 
Proposal 8:  It is proposed the RAN2 use more exact wording in the description of MRO scenarios in order to differentiate between CHO recovery and re-establishment procedure.  	

2.5 Missing RLF report content 
Based on the outcome of the HO related email discussion summary [1], we still feel there are several important information elements which are currently not considered for inclusion in the RLF report.
In Rel-16, the UE may be configured with a variety handover types: regular HO, CHO or DAPS. Sometimes, the UE may even be configured with multiple handover types in parallel, e.g. CHO and HO. It is also easy to envision that future releases will even combine two handover types. For example, one could combine DAPS and CHO in order to maximize the robustness and minimize interruption time. It has been already discussed in RAN2 that the RLF report should indicate the HO type, it was however no decided if this should be done implicitly or explicitly.
In our opinion, the best option is to add a simple indication (e.g flag) to indicate the HO type. This would be easy for the network to decode and also future proof and easy to extend when new HO types or HO types combinations will be defined.  
Proposal 9: Include in the RLF report a simple, explicit indication of HO type. 
RAN2 has decided that the CHO execution condition may consist of up to two events e.g. A3 or A5 that will assess RSRP and RSRQ levels, correspondingly, before performing HO to the target cell. The trigger quantity (RSRP or RSRQ), hysteresis, offset, threshold and TTT can be configured differently for each event. In order for the network to perform correct MRO analysis and re-parametrization, it would be helpful to have additional information logged in the RLF report. Timers and event status could be reported so that the timeline of the CHO execution evaluation could be pieced back together, and the right event configuration modified. Information such as which event of the two was fulfilled (first), the time difference between the two events being fulfilled, information of TTT running or value for either events, etc could be included in the RLF report.

Proposal 10: In case of dual event CHO execution, include information regarding both events and the timing relationship between them in the RLF report.


4	Conclusion
This documents has made the following observations and proposals:
Proposal 1: RAN2 to align scenario definitions and descriptions with already agreed RAN3 one and possibly suggest missing scenarios. 
Proposal 2: Remove the second part of scenario 3a from the agreed scenarios list as it is not a valid scenario according to the current specifications. 
Proposal 3: Postpone the discussion of mixed HO scenarios until more basic details on CHO and DAPS only scenarios are agreed.
Proposal 4: In order to minimize the size of the  RLF and Successful HO report, RAN2 is asked to postpone agreeing on the introduction of information elements that are either available at the source cell and linked to the UE context or that can be easily inferred by combing existing information pieces, until RAN3 provides a reply to the sent LS.
Proposal 5: RAN2 should avoid duplication and only include new information elements in the RLF report which are not already present in the current specification. 
Proposal 6: Mark successful CHO recovery as a successful HO and trigger the sending of the Successful HO report. Content, i.e. partial or total reuse of RLF IEs to be discussed.  
Proposal 7: The UE logs the Successful HO report if, the time between receiving the RRCReconfiguration command with sync and the CHO execution exceed a certain threshold.
Proposal 8:  It is proposed the RAN2 use more exact wording in the description of MRO scenarios in order to differentiate between CHO recovery and re-establishment procedure.  	
Proposal 9: Include in the RLF report a simple, explicit indication of HO type. 
Proposal 10: In case of dual event CHO execution, include information regarding both events and the timing relationship between them in the RLF report.
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