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1. Introduction
At RAN2#106 meeting, the following agreements are made for the NR CHO configuration [1]:
Agreements
2	The source cell decides on the condition for the execution of CHO. 
3	The source cell adds the condition for the execution of CHO to the RRC message sent to UE.
4	Multiple CHO candidate cells can be sent in either one or multiple RRC messages. FFS on signalling details. FFS how CHO execution is handled.
5	CHO execution does not trigger measurement report.
6	On cell level A3/A5-like CHO execution condition shall be specified (other events will not be specified without clear justifications)
 
Agreements
1:	Separate CHO execution condition(s) can be configured for each individual candidate cells.
2	Define a CHO execution condition by the measurement identity which identifies a measurement configuration. (FFS to be addressed in stage 3 which parts of the measurement configuration are used for the CHO triggering)
3	As a baseline CHO can be triggered based on a condition consisting of a single event, single RS type, singe quantity.
3.1	The single trigger quantity can be configured to be RSRP, RSRQ or RS-SINR
3.2	The single RS type can be configured to be SSB or CSI-RS
FFS Whether multiple triggering conditions are required.


Agreements
1	Deconfiguration of CHO candidates is performed by RRC signalling (we will not introduce timer based mechanism for the UE to deconfiguration of the CHO candidates)
2	Baseline that configuration of all CHO candidates are released after successful (any) handover completion (sending complete message to the target cell).
FFS if it might be possible to keep CHO candidates after the HO.

Agreements
1	UE shall not stop T310 and shall not start T304 when it receives configuration of a CHO candidate 
2.	The timer T310 is stopped and timer T304-like is started when the UE begins execution of a conditional handover for a target cell. (Stage 3 detail whether we reuse T304 or define a new timer)

Working assumption (to be confirmed next meeting after checking further details)
3	At RLF the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise re-establishment is performed
4	At legacy handover failure (T304 expiry) or failure to access a CHO candidate cell (T304-like expiry), the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise re-establishment is performed
Besides, in email discussion [106#41][NR/LTE/mob enh] CHO execution details (Vivo), some issues including CHO execution condition, CHO candidate cell release, CHO failure and corresponding handling, fast handover failure recovery have been discussed.
In this contribution, we share some views on the left issues which have not been touched in the email discussion yet.
2. [bookmark: OLE_LINK1]Discussion
Issue1: the handling of RLF and handover failure
At RAN2#106, we have made same working assumptions (the yellow highlighted parts in the agreements) about RLF and handover failure handling.
In NR, the UE would initiate the RRC connection re-establishment procedure when one of the following conditions is met:
1>	upon detecting radio link failure of the MCG;
1>	upon re-configuration with sync failure of the MCG;
1>	upon mobility from NR failure;
1>	upon integrity check failure indication from lower layers concerning SRB1 or SRB2, except if the integrity check failure is detected on the RRCReestablishment message;
1>	upon an RRC connection reconfiguration failure, i.e. inability to comply with RRCReconfiguration;
[bookmark: OLE_LINK2]In other words, besides RLF and legacy handover failure (the yellow highlighted parts above), the UE would initiate the RRC connection re-establishment procedure under two more failure conditions. In our opinion, if these two failure conditions happen, the UE should also perform cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise re-establishment is performed. It should be noted that regarding the RRC connection reconfiguration failure, there can be two possible failure, one is “inability to comply with the source reconfiguration” and the other is “inability to comply with the CHO candidate reconfiguration”. Per our analysis in the email discussion, the “inability to comply with the CHO candidate reconfiguration” should not initiate the RRC connection re-establishment procedure. So the RRC connection reconfiguration failure here refers to the case of “inability to comply with the source reconfiguration”. Given that, we suggest to have a more generalized agreement:
Proposal 1: Once any one of the conditions to initiate the RRC connection re-establishment procedure occurs, the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise re-establishment is performed.
And like other handover procedures, when the UE attempts another CHO execution, stop T310 (if is running) and start timer T304 (or maybe T304-like, which depends on the outcome of the email discussion [106#41]).
Proposal 2: When the UE attempts another CHO execution, stop T310 (if is running) and start timer T304.
When failure to access a CHO candidate cell, the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution. The question is should the already tried CHO candidate be also considered or ruled out during the cell selection? It should be noted that in the legacy RRC connection re-establishment procedure, for the case that UE failed to access a target cell (e.g. failed to handover to a target cell), the target cell is not ruled out during the cell selection. Given that the same cell is selected during the cell selection, it means at least that the radio link quality of the cell fulfills the S criteria. For simplicity, the same mechanism can be applied here, i.e. the already tried CHO candidates need not be ruled out during the cell selection.
Proposal 3: No enhancement or exception needs to be specified for the UE cell selection.
Per the WA at RAN2#106, at RLF of handover failure (either legacy handover failure or failure to access a CHO candidate cell), the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise re-establishment is performed. Then a further question is what if this another CHO execution attempt fails? Companies may wish to try the recovery via more CHO candidate cells as much as possible. However, the UE has tried one or two CHO candidates cells already (one for RLF failure and legacy handover failure, two for CHO failure). The handover attemption to other CHO candidate cells may probably fail in this situation. The succeeding failure would cause much longer user plane interruption as a result. Besides that, the specification efforts would be considerable in this case too. So as we promoted in the email discussion [106#41], the simplest is not to differentiate whether the selected cell is CHO candidate or not, the UE goes to IDLE after re-establishment failure (i.e. T311 expires or T304 triggered during the RRC re-establishment expires).
Proposal 4: Regardless the selected cell is a CHO candidate cell or not, the UE goes to IDLE after re-establishment failure (i.e. T311 expires or T304 triggered during the RRC re-establishment expires).
[bookmark: OLE_LINK3]Issue2: Signaling optimization for a conventional HO overrides a CHO command
There may be a long time from receiving CHO commands to attempting a CHO execution. During this period, the source cell may decide to directly handover the UE to a CHO candidate cell e.g. based on the RRM strategy of the source cell. Namely, the conventional HO overrides a CHO command. However, in the conventional handover procedure, to instruct the UE to handover to a target cell, a lot of configuration information of the target cell (e.g. the PCI, frequency information, the cell specific parameters and the UE specific parameters) should be included in the handover command. In this way, on one aspect, the signaling overhead is considerable. On the other aspect, when the UE is approaching the source edge, the source quality may deteriorate dramatically. It would be vulnerable to fail to send a big RRC message (i.e. with a lot of information bits). The failure of sending the handover command may cause a RLF or handover failure at last. 
While in case the network wishes to handover a UE to a CHO candidate cell which has been configured to the UE, the network can simply include the information identifying the CHO candidate cell (e.g. PCI or candidate cell index) in the handover command. In other words, the other configuration, including e.g. the cell specific parameters and the UE specific parameters can be omitted in this case. In this way, the signaling overhead can be reduced significantly. Besides, with the reduction of the payload size, the failure rate of the handover command can be reduced, which would in return reduce the RLF rate and handover failure rate. 
Proposal 5: If the network wants to perform a conventional handover to one of the configured CHO candidate cells, the network can simply include the information identifying the CHO candidate cell (e.g. PCI or candidate cell index) in the conventional handover command.
Issue3: CHO execution fallback to the RRC connection setup procedure
At RAN2#106, it is agreed that deconfiguration of CHO candidates is performed by RRC signalling and we will not introduce timer based deconfiguration. It may happen that the CHO candidate cell has released the reserved resource for the UE while the UE has no idea at all. For example, the CHO candidate cell decides to release a CHO candidate cell while the release message fails to reach the UE. Or the CHO candidate cell may pre-empty the context of UE-A to allow the accessing of another high priority UE-B. In these cases, the handover to the CHO candidate cell would fail and the UE would initiate a RRC re-establishment procedure or go to IDLE (see Proposal 4), which may cause a big data interruption. To conquer this, upon fails to find the UE context, the target cell could respond with a RRC Connection Setup message to fallback to a RRC connection procedure. In this way, the UE can resume the data transmission as early as possible. Figure 1 illustrates one possible CHO execution fallback procedure.
[image: ]
Fig. 1 the detail of the CHO execution fallback to a RRC connection setup procedure.
Step0. The UE evaluates that the measurement results of a CHO candidate cell (i.e. the target cell) fulfills the corresponding CHO execution condition. The UE initiates handover to the target cell.
Step1/Step2. The UE Sends Msg1 and receives Msg2.
Step3. The UE sends Msg3 to the target cell, including C-RNTI, RRCReconfigurationComplete message.
Step4/Step5. Unable to find a valid UE context, the CHO candidate cell (i.e. target cell) responds with a RRCSetup message.
Step6. The UE performs the RRC connection establishment procedure.
[bookmark: OLE_LINK4]Proposal 6: In case no UE context can be found during CHO execution, the target cell can respond with a RRCetup message to fallback to a RRC connection establishment procedure.
3. Conclusion and proposals
In this contribution, we discuss some further issues for CHO execution and give the following proposals:
Proposal 1: Once any one of the conditions to initiate the RRC connection re-establishment procedure occurs, the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise re-establishment is performed.
Proposal 2: When the UE attempts another CHO execution, stop T310 (if is running) and start timer T304.
Proposal 3: No enhancement or exception needs to be specified for the UE cell selection.
Proposal 4: Regardless the selected cell is a CHO candidate cell or not, the UE goes to IDLE after re-establishment failure (i.e.T311 expires or T304 triggered during the RRC re-establishment expires).
Proposal 5: If the network wants to perform a conventional handover to one of the configured CHO candidate cells, the network can simply include the information identifying the CHO candidate cell (e.g. PCI or candidate cell index) in the conventional handover command.
[bookmark: _GoBack]Proposal 6: In case no UE context can be found during CHO execution, the target cell can respond with a RRCetup message to fallback to a RRC connection establishment procedure. 
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