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1. Introduction
At RAN2#107 meeting, the following agreements are made for the NR CHO configuration [1]:
Agreements
1	For the scenario of multiple CHO cells being triggered the cell selected by the UE considering beams and beam quality. We will not specify normative requirements for the selection process but can be captured in an informative note in stage 3 spec.
2	No additional optimizations are introduced to improve RACH performance for CHO completion with multi-beam operation.

Agreements

1  For FR1, we will leave it up to UE implementation to select the target cell if more than one candidate cell meets the triggering condition (same as for FR2).
2  Do not introduce “bye” message from UE to the source cell for CHO.

3  If UE receives conventional handover command, it will execute the handover command regardless of stored (configured) conditional handover command. This applies if the HO cmd is received before any CHO triggering condition is satisfied. FFS how HO failure is handled.

4 	The UE can’t receive and perform RRC configuration from source cell while executing CHO command (which means from the time when the UE starts synchronization with target cell).

FFS whether simultaneous connectivity and CHO can work simultaneously.

5	UE is not required to continue evaluating the triggering condition of other candidate cell(s) during CHO execution.

6	We will not change cell selection procedure due to CHO (T310 expiry, T304(-like) expiry, etc.) 

7	CHO is optional feature for UEs and networks.

Agreements

1	As part of CHO configuration to be sent to the UE, RRC container is used to carry target cell configuration and source cell is not allowed to alter any content of configuration from the target cell.
2	Use add/mod list + release list to configure multiple CHO candidate cells. CHO execution condition can be updated by modifying the existing CHO configuration, Target cell configuration can be updated by modifying the existing CHO configuration.
3	Reuse the RRCReconfiguration/RRCConnectionReconfiguration procedure to signal CHO configuration to UE.
4	A RRC complete message is required for UE to confirm receipt and proper comprehension of CHO configuration (execution condition, FFS target cell configuration) to the source eNB/gNB. 
FFS whether the UE is required to check the compliance of the target cell configuration within CHO configuration upon reception or whether it is allowed to check upon execution.
FFS whether different RRC processing requirements are defined for the reconfiguration with CHO command.
5	After CHO configuration has been sent to the UE, source configuration can be updated.
FFS whether CHO commands need to be updated after source reconfiguration.
6	Delta configuration for CHO commands is based on latest source configuration
7	Allow having multiple triggering conditions (using “and”) for CHO execution of a single candidate cell. Only single RS type per CHO candidate is supported. At most two triggering quantities (e.g. RSRP and RSRQ, RSRP and SINR, etc.) can be configured simultnaeously. FFS on UE capability.
8	TTT is supported for CHO condition (as per legacy configuration)


Agreements

1 S1/N2-based CHO is not supported for Release 16. RAN3 impacst to be discussed in RAN3. If we want to support this, the WID has to be updated and SA2 impacts identified.

Besides, in email discussion [107#30][NR/LTE/mob enh] configuration of CHO and execution condition (Intel), some FFS issues listed in agreements have been discussed.
In this contribution, we share some views on the remaining issues which have not been touched in the email discussion yet.
2. [bookmark: OLE_LINK1]Discussion
Issue 1: the handling of RLF and handover failure
At RAN2#106, we have made same working assumptions about RLF and handover failure handling as follows [2].
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
And during email discussion 106#41 [3] and offline discussion at RAN2#107 [4], most companies have confirmed the WA.
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” can be reported to the network via RRC reconfiguration complete message, instead of initiating 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 RRC re-establishment procedure occurs, the UE performs cell selection. If the selected cell is a CHO candidate and the RRC re-establishment is not triggered by CHO failure, then the UE attempts CHO execution, otherwise continues the normal re-establishment.
[bookmark: OLE_LINK3]Issue 2: Signaling optimization for a conventional HO overrides a CHO command
At last meeting, RAN2 has agreed that “If UE receives conventional handover command, it will execute the handover command regardless of stored (configured) conditional handover command. This applies if the HO cmd is received before any CHO triggering condition is satisfied.” Namely, the conventional HO can override a CHO command before CHO execution. 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 failure 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. 
However, 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 2: If the network wants to perform a conventional handover to one of the configured CHO candidate cells, one target cell indication (e.g. candidate cell index) can be included in RRC reconfiguration message to trigger the CHO execution for a specific target CHO candidate cell.
Issue 3: 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-empt 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 prevent this, upon failures 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 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 3: In case no UE context can be found during CHO execution, the target cell can respond with a RRCSetup message to fallback to a RRC connection establishment procedure.
Issue 4: the configuration of multiple CHO execution conditions
At RAN2#107, it’s agreed that multiple triggering conditions (using “and”) for CHO execution can be allowed to configure for a single candidate cell. And at most two triggering quantities (e.g. RSRP and RSRQ, RSRP and SINR, etc.) can be configured simultaneously. However, it may be beneficial to configure more than one CHO execution conditions (using “or”) for a single candidate cell in some situations. Namely, upon any one of execution conditions for a single candidate cell met, the UE shall perform CHO execution. At RAN2#106, it is agreed that A3/A5-like CHO execution condition shall be specified. So let’s take event A5 as an example, the network should be allowed to configure more than one execution conditions for a single candidate cell, e.g.:
Condition1 (A5 event with lower threshold for serving and neighbour): Thresh1 = -110; Thresh2 = -100; 
Condition2 (A5 event with higher threshold for serving and neighbour): Thresh1 = -100; Thresh2 = -90;
With the above two conditions, typically, CHO will be initiated when Condition2 is fulfilled. However, if the serving quality deteriorates dramatically, e.g. below -110 due to shadow or blockage etc., while the candidate quality is somehow good for camping, e.g. above -100, Condition1 is fulfilled and the UE can initiate handover to the candidate. In this way, RLF can be avoided in this particular case. 
Proposal 4: Support to configure multiple triggering conditions (using “or”) for CHO execution of a single candidate cell.
To facilitate the configuration of multiple CHO execution conditions for different purpose, the network can configure multiple trigger condition set for each candidate cell. For each trigger condition set, multiple trigger condition can be configured. And the network can configure the relationship among various trigger conditions of one trigger condition set as either “and” or “or”.
Proposal 5: For each candidate cell, multiple trigger condition set can be configured. For each trigger condition set, multiple trigger condition can be configured, and the relationship among the trigger conditions of one trigger condition set can be either “and” or “or”, which is configurable by NW side.
Besides, it is agreed at RAN2#106 to define a CHO execution condition by the measurement identity which identifies a measurement configuration. One issue that which parts of the measurement configuration are used for the CHO triggering has been discussed in email discussion 107#30. Additionally, one more question whether the network should provide a measurement configuration (including measId, reportConfig etc.) dedicated for CHO execution condition should also be considered. 
Typically, the configuration of the measObject will remain the same for the purpose of triggering CHO report (i.e. CHO preparation) and CHO execution. While for reportConfig, it is agreed at RAN2#106 that A3/A5 are used for CHO execution condition. To avoid the unnecessary preparing of candidate cells, the trigger of CHO report (i.e. CHO preparation) should be better based on A3/A5 too. It’s most likely that most of parameters of the reportConfig will be identical for these two purposes except the a3-Offset or a5-Threshold. Given that, the network can simply configure just one set of measId, measObject and reportConfig for a candidate frequency (assuming single RS, single trigger quantity here) in the MeasConfig, while configure the a3-Offset or a5-Threshold for CHO execution together with the measurement identity which identifies the measurement configuration for CHO execution in the CHO command type of message. 
In addition, analysis [5] shows that threshold/offset can be set a little bit higher for CHO execution than baseline (i.e. the conventional handover). In case the network wishes to configure both conventional handover condition and CHO execution condition to the UE, similarly, the network can simply configure just one set of measId, measObject and reportConfig for a candidate frequency, while just configure the a3-Offset or a5-Threshold for CHO execution together with the measurement identity in the CHO command type of message.
Signaling overhead can be greatly reduced for both the above cases since no other ReportConfig parameters except for a3-Offset or a5-Threshold are configured for CHO execution in the CHO command type of message.
Proposal 6: The network can configure the a3-Offset or a5-Threshold for CHO execution together with the measurement identity which identifies the measurement configuration for CHO execution in the CHO command type of message.
3. Conclusion and proposals
In this contribution, we discuss some further issues for CHO execution and give the following proposals:
Proposal 1: Once RRC re-establishment procedure occurs, the UE performs cell selection. If the selected cell is a CHO candidate and the RRC re-establishment is not triggered by CHO failure, then the UE attempts CHO execution, otherwise continues the normal re-establishment.
Proposal 2: If the network wants to perform a conventional handover to one of the configured CHO candidate cells, one target cell indication (e.g. candidate cell index) can be included in RRC reconfiguration message to trigger the CHO execution for a specific target CHO candidate cell.
Proposal 3: In case no UE context can be found during CHO execution, the target cell can respond with a RRCSetup message to fallback to a RRC connection establishment procedure.
Proposal 4: Support to configure multiple triggering conditions (using “or”) for CHO execution of a single candidate cell.
Proposal 5: For each candidate cell, multiple trigger condition set can be configured. For each trigger condition set, multiple trigger condition can be configured, and the relationship among the trigger conditions of one trigger condition set can be either “and” or “or”, which is configurable by NW side.
Proposal 6: The network can configure the a3-Offset or a5-Threshold for CHO execution together with the measurement identity which identifies the measurement configuration for CHO execution in the CHO command type of message.
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