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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK32][bookmark: OLE_LINK33][bookmark: OLE_LINK1][bookmark: OLE_LINK2]In this contribution, some issues in CHO aspect are discussed. Firstly, according to the agreements for now, some corrections for CHO in TS 38.300 are proposed. Secondly, the problem of CHO configuration after T2 is further discussed.
Discussion
Modifications on the mechanism of UE start evaluating execution condition(s) in CHO
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]In release 17, TS 38.300 add clause 16.14.3.2.2 for NTN. Before additional triggering conditions are introduced, it said that the same principle as described in 9.2.3.4 applies to NTN. 

9.2.3.4.1	General
A Conditional Handover (CHO) is defined as a handover that is executed by the UE when one or more handover execution conditions are met. The UE starts evaluating the execution condition(s) upon receiving the CHO configuration, and stops evaluating the execution condition(s) once a handover is executed.
The following principles apply to CHO:
-	The CHO configuration contains the configuration of CHO candidate cell(s) generated by the candidate gNB(s) and execution condition(s) generated by the source gNB.
-	An execution condition may consist of one or two trigger condition(s) (CHO events A3/A5, as defined in [12]). Only single RS type is supported and at most two different trigger quantities (e.g. RSRP and RSRQ, RSRP and SINR, etc.) can be configured simultaneously for the evalution of CHO execution condition of a single candidate cell.
-	Before any CHO execution condition is satisfied, upon reception of HO command (without CHO configuration), the UE executes the HO procedure as described in clause 9.2.3.2, regardless of any previously received CHO configuration.
-	While executing CHO, i.e. from the time when the UE starts synchronization with target cell, UE does not monitor source cell.
CHO is also supported for the IAB-MT in context of intra- and inter-donor IAB-node migration and BH RLF recovery.
CHO is not supported for NG-C based handover in this release of the specification.

[bookmark: OLE_LINK42][bookmark: OLE_LINK43]However in RAN#117e, we had an agreement as follow:
Agreements in RAN2#117e:
1.	It is up to UE implementation how the UE evaluates the time- or location-based condition jointly with the RRM event Ax, as long as the UE has RRM measurement results within the time window [T1, T2] or when the location condition is met.
The above mentioned agreement is conflict with the principle in clause 9.2.3.4.1, that we need to add limitations separate for non-NTN and NTN CHO.
Proposal 1: Capture the restriction of “It is up to UE implementation how the UE evaluates the time- or location-based condition jointly with the RRM event Ax, as long as the UE has RRM measurement results within the time window [T1, T2] or when the location condition is met” in in TS 38.300 clause 9.2.3.4.1. The corrections refer to Annex A.
Modifications on the mechanism of configuring condition(s) in CHO
Agreements in RAN2#117e:
1.	remove FFS from field description condExecutionCond and revise the added sentence as: "If network configures condEventD1 or condEventT1 for a candidate cell network shall configure a second triggering event  condEventA3, condEventA4 or condEventA5."
In RAN#117e, we had an agreement as above, that condEventA3, condEventA4 or condEventA5 can all be configured as RRM condition in NTN CHO. However in clause 16.14.3.2.2, measurement-based trigger condition is limited as CHO events A4. CHO events A3/A5 need to be added.
Proposal 2: Capture the correction in TS 38.300 clause 16.14.3.2.2 that the CHO events A3/A5 can be also used for NTN. The corrections refer to Annex B.
Modifications on the description of T2 in CHO
In the process of discussion, RAN2 used to use T1 and T2 to represent the duration in which the UE is allowed to perform handover. There are two options shown as follow:
Agreements in RAN2#115e:
1.	Agree to limit to A or B and continue discussion between options A and B
	Option A: UTC time + duration/timer, e.g. 00:00:01 + 40s
	Option B: Two UTC time to indicate the start (T1) and end time (T2) of the candidate cell, e.g. 00:00:01 + 00:00:41
Finally, TS 38.331 adopted the Option A. By this way, the conditions of condEventT1 are defined by t1 and duration. We suggest updating the corresponding descriptions in TS 38.300.
        condEventT1-r17                  SEQUENCE {
            t1-Threshold-r17                 INTEGER (0..549755813887),
            duration-r17                     INTEGER (1..6000)
        }
Proposal 3: Update the description of time-based trigger CHO conditions in TS 38.300 clause 16.14.3.2.2. The corrections refer to Annex C.
CHO configuration after T2
Agreements in RAN2#117e:
1.	If the CHO is not executed at T2 (timer associated with this candidate CHO cell) the UE continues to operate in the source cell and evaluates other CHO execution conditions (if configured)
[bookmark: OLE_LINK50]As legacy mechanism, it depends on NW to release the condition configuration if the UE can still be served by source serving cell. Since the source serving cell can know whether T2 expiry for one candidate cell, the source serving cell can make decision whether to release configuration of the candidate cell or not. 
For CHO recovery, if the candidate cell has moving away, UE could not select this cell to be the target cell. If the candidate cell is still serving the location of the UE located, and the source cell hasn’t release the candidate cell via signaling, UE can perform CHO recovery to this candidate cell if the UE has selected this cell based on cell selection criterion as legacy. 
[bookmark: OLE_LINK28][bookmark: OLE_LINK31][bookmark: OLE_LINK40][bookmark: OLE_LINK41]Proposal 4: The CHO configuration is released via NW signaling as legacy even after the T2 expiry. No T2 expiry specific modification is needed.
Conclusion
According to the analysis in section 2, the following proposals are provided:
Proposal 1: Capture the restriction of “It is up to UE implementation how the UE evaluates the time- or location-based condition jointly with the RRM event Ax, as long as the UE has RRM measurement results within the time window [T1, T2] or when the location condition is met” in TS 38.300 clause 9.2.3.4.1. The corrections refer to Annex A.
Proposal 2: Capture the correction in TS 38.300 clause 16.14.3.2.2 that the CHO events A3/A5 can be also used for NTN. The corrections refer to Annex B.
Proposal 3: Update the description of time-based trigger CHO conditions in TS 38.300 clause 16.14.3.2.2. The corrections refer to Annex C.
Proposal 4: The CHO configuration is released via NW signaling as legacy even after the T2 expiry. No T2 expiry specific modification is needed.
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Annex A  Modifications on TS 38.300
[bookmark: _Toc37231959][bookmark: _Toc46502014][bookmark: _Toc51971362][bookmark: _Toc52551345][bookmark: _Toc100782028]9.2.3.4.1	General
A Conditional Handover (CHO) is defined as a handover that is executed by the UE when one or more handover execution conditions are met. For non-NTN, tThe UE starts evaluating the execution condition(s) upon receiving the CHO configuration, and stops evaluating the execution condition(s) once a handover is executed. For NTN, it is up to UE implementation how the UE evaluates the time- or location-based condition jointly with the RRM event Ax, as long as the UE has RRM measurement results within the time window [T1, T2] or when the location condition is met.
The following principles apply to CHO:
-	The CHO configuration contains the configuration of CHO candidate cell(s) generated by the candidate gNB(s) and execution condition(s) generated by the source gNB.
-	An execution condition may consist of one or two trigger condition(s) (CHO events A3/A5, as defined in [12]). Only single RS type is supported and at most two different trigger quantities (e.g. RSRP and RSRQ, RSRP and SINR, etc.) can be configured simultaneously for the evalution of CHO execution condition of a single candidate cell.
-	Before any CHO execution condition is satisfied, upon reception of HO command (without CHO configuration), the UE executes the HO procedure as described in clause 9.2.3.2, regardless of any previously received CHO configuration.
-	While executing CHO, i.e. from the time when the UE starts synchronization with target cell, UE does not monitor source cell.
CHO is also supported for the IAB-MT in context of intra- and inter-donor IAB-node migration and BH RLF recovery.
CHO is not supported for NG-C based handover in this release of the specification.
[bookmark: _Toc100782264]Annex B Modifications on TS 38.300
16.14.3.2.2	Conditional Handover
The same principle as described in 9.2.3.4 applies to NTN. 
Editor's note: FFS details for NTN-TN CHO impact on RRC procedure.
NTN supports the following additional triggering conditions upon which UE may execute CHO to a candidate cell, as defined in TS 38.331 [12]:
-	event A4;
-	A time-based trigger condition;
-	A location-based trigger condition.
A time-based or a location-based trigger condition is always configured together with the measurement-based trigger conditions (CHO events A3/A4/A5). Location is defined by the distance between UE and a reference location. Time is defined by the time between T1 and T2, where T1 is an absolute time value and T2 is a duration started at T1.
[bookmark: _GoBack]Annex C Modifications on TS 38.300
16.14.3.2.2	Conditional Handover
The same principle as described in 9.2.3.4 applies to NTN. 
Editor's note: FFS details for NTN-TN CHO impact on RRC procedure.
NTN supports the following additional triggering conditions upon which UE may execute CHO to a candidate cell, as defined in TS 38.331 [12]:
-	event A4;
-	A time-based trigger condition;
-	A location-based trigger condition.
A time-based or a location-based trigger condition is always configured together with the measurement-based trigger conditions (CHO events A4). Location is defined by the distance between UE and a reference location. Time is defined by an absolute time t1-Threshold and a durationthe time between T1 and T2, where T1 is an absolute time value and T2 is a duration started at T1.
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