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1	Introduction
In the last RAN4 #92bis meeting, RRM requirement for conditional handover are widely discussed, with some agreements reached in [1]. For information here we duplicate the related agreements:
	· The starting point of the CHO procedure is from the end of the last TTI containing the RRC command carrying the CHO command. Handover delay is split into the following phases
	Phase 0: CHO command RRC processing 
	Phase 1: Measurement 
	Phase 2: HO execution 
· From test case perspective, RAN4 shall follow RAN2 agreement that CHO execution does not trigger measurement report. 
· Handover delay is defined as:
DCHO = TRRC_1 + Tmeasure + TIU + TRRC_2 + Tprocessing + T∆
Where:
TRRC_1: First segment of RRC processing time to process CHO command.
TRRC_2: Second segment of RRC processing time, starts after UE realizes the condition is met and identity of target cell is determined
Tmeasure: from the end of CHO RRC command is successfully decoded (no later than TRRC_1) until [UE realizes a handover condition for CHO is met].
Tprocessing: is time for UE processing (same as existing requirement).
T∆: is time for fine time tracking and acquiring full timing information of the target cell (same as existing requirement).


In this contribution, we will discuss how to capture these agreements in RAN4 specification.
2	Discussion
Existing structure in handover section is as follow:
6.1	Handover
6.1.1 NR handover
6.1.1.1 Introduction
6.1.1.2 NR FR1 – FR1 handover
6.1.1.3 NR FR2 – FR1 handover
6.1.1.4 NR FR2 – FR2 handover
6.1.1.5 NR FR1 – FR2 handover
6.1.2 NR handover to other RATs
	…
One way to add new types of handover requirement in the existing sections from 6.1.1.2 to 6.1.1.5, similar to what have been done in LTE specification. In release 8 LTE, people defined RRM requirement for baseline handover in section 5.1. Later on, when make-before-break and RACH-less handover became mature, people captured corresponding requirements in the same clause with additional clarification. A CR [2] was submitted in RAN4 #92bis to introduce RRM requirement following this approach.
· Option 1: define new requirement under existing structure (under NR handover)
6.1	Handover
6.1.1 NR handover
6.1.1.1 Introduction
6.1.1.2 NR FR1 – FR1 handover
6.1.1.2.1 Handover delay for normal handover
6.1.1.2.1A Handover delay for conditional handover
6.1.1.2.1B Handover delay for DAPS handover
6.1.1.2.2 Interruption time for normal handover
6.1.1.2.2A Interruption time for conditional handover
6.1.1.2.2B Interruption time for DAPS handover
6.1.1.3 NR FR2 – FR1 handover
6.1.1.3.1 Handover delay for normal handover
6.1.1.3.1A Handover delay for conditional handover
6.1.1.3.1B Handover delay for DAPS handover
6.1.1.3.2 Interruption time for normal handover
6.1.1.3.2A Interruption time for conditional handover
6.1.1.3.2B Interruption time for DAPS handover
6.1.1.4 NR FR2 – FR2 handover
6.1.1.4.1 Handover delay for normal handover
6.1.1.4.1A Handover delay for conditional handover
6.1.1.4.2 Interruption time for normal handover
6.1.1.4.2A Interruption time for conditional handover
6.1.1.5 NR FR1 – FR2 handover
6.1.1.5.1 Handover delay for normal handover
6.1.1.5.1A Handover delay for conditional handover
6.1.1.5.1B Handover delay for DAPS handover
6.1.1.5.2 Interruption time for normal handover
6.1.1.5.2A Interruption time for conditional handover
6.1.1.5.2B Interruption time for DAPS handover
6.1.2 NR handover to other RATs

Another way is to create a new sub-clause in parallel with clause 6.1.1 NR handover. A CR [3] was submitted in RAN4 #92bis to introduce RRM requirement following this approach.
· Option 2: define new requirement under new sub-clause in parallel to clause 6.1.1 NR handover
6.1	Handover
6.1.1 NR handover
6.1.1.1 Introduction
6.1.1.2 NR FR1 – FR1 handover
6.1.1.3 NR FR2 – FR1 handover
6.1.1.4 NR FR2 – FR2 handover
6.1.1.5 NR FR1 – FR2 handover
6.1.1A NR conditional handover
6.1.1A.1 Introduction
6.1.1A.2 NR FR1 – FR1 handover
6.1.1A.3 NR FR2 – FR1 handover
6.1.1A.4 NR FR2 – FR2 handover
6.1.1A.5 NR FR1 – FR2 handover
6.1.1B NR DAPS handover
6.1.1B.1 Introduction
6.1.1B.2 NR FR1 – FR1 handover
6.1.1B.3 NR FR2 – FR1 handover
6.1.1B.4 NR FR1 – FR2 handover

We slightly prefer option 2 since it has better readability. For instance, if people want to go through the RRM requirement for conditional handover, people can directly go to section 6.1.1A to get the whole picture and all the detailed information. But in option 1, people may need to jump to clause 6.1.1.1 for introduction then skip 6.1.1.2.1 and jump to 6.1.1.2.1A for delay requirement, and then skip 6.1.1.2.1B, 6.1.1.2.2 and jump to 6.1.1.2.2A for interruption requirement. It is not that convenient compared to option 2, not to mention in future there may be more and more enhanced handover scheme supported then people may need to skip quite a lot of sub-clauses just to get the whole picture of certain handover.
[bookmark: _Ref23964248]Proposal 1: go with option 2, i.e. define new requirement under new sub-clause in parallel to clause 6.1.1 NR handover.

It was agreed in the last RAN4 meeting that handover delay is split into the following phases
	Phase 0: CHO command RRC processing 
	Phase 1: Measurement 
	Phase 2: HO execution
It seems during the ad-hoc in RAN4 #92bis people reached common understanding that phase 1 (measurement) is the time for UE to evaluate the handover trigger criteria. However, the exact definition was not agree yet. Considering all the input from companies in previous RAN4 meeting, here we propose to define phase 1 as:
Tmeasure is the time for UE to evaluate the handover trigger criteria. Tmeasure is defined from the time when RRC command for conditional handover is successfully decoded until handover is executed. The end of Tmeasure is no later the time when condition which will trigger a conditional handover exists plus Ttrigger, where Ttrigger is defined as:
· Tidentify_intra_without_index defined in clause 9.2.5 or clause 9.2.6 if the target cell is an unknown intra-frequency cell.
· T SSB_measurement_period_intra defined in clause 9.2.5 or clause 9.2.6 if the target cell is a known intra-frequency cell.
· Tidentify_inter_without_index defined in clause 9.3.4 if the target cell is an unknown inter-frequency cell.
· T SSB_measurement_period_inter defined in clause 9.3.5 if the target cell is a known inter-frequency cell.
Note: Tmeasure ≥ Ttrigger.
[bookmark: _Ref23964253]Proposal 2: adopt the above definition of Tmeasure for phase 1 - measurement

Another issue is the interruption time. In legacy handover the interruption time is defined from RRC command to the time when UE is able to perform PRACH to the target cell. Here in conditional handover, it is quite straightforward that UE can stay connected with the source cell until handover is actually executed. Therefore during Tmeasure there should not be any interruption:
[bookmark: _Ref23964257]Proposal 3: Tinterrupt = TRRC_2 + TIU + Tprocessing+ T∆ ms

3	Conclusion
In this contribution we provide further discussion on conditional handover. After discussion the following conclusions are made:
Proposal 1: go with option 2, i.e. define new requirement under new sub-clause in parallel to clause 6.1.1 NR handover.
	6.1	Handover
6.1.1 NR handover
6.1.1.1 Introduction
6.1.1.2 NR FR1 – FR1 handover
6.1.1.3 NR FR2 – FR1 handover
6.1.1.4 NR FR2 – FR2 handover
6.1.1.5 NR FR1 – FR2 handover
6.1.1A NR conditional handover
6.1.1A.1 Introduction
6.1.1A.2 NR FR1 – FR1 handover
6.1.1A.3 NR FR2 – FR1 handover
6.1.1A.4 NR FR2 – FR2 handover
6.1.1A.5 NR FR1 – FR2 handover
6.1.1B NR DAPS handover
6.1.1B.1 Introduction
6.1.1B.2 NR FR1 – FR1 handover
6.1.1B.3 NR FR2 – FR1 handover
6.1.1B.4 NR FR1 – FR2 handover



Proposal 2: adopt the following definition of Tmeasure for phase 1 - measurement
Tmeasure is the time for UE to evaluate the handover trigger criteria. Tmeasure is defined from the time when RRC command for conditional handover is successfully decoded until handover is executed. The end of Tmeasure is no later the time when condition which will trigger a conditional handover exists plus Ttrigger, where Ttrigger is defined as:
· Tidentify_intra_without_index defined in clause 9.2.5 or clause 9.2.6 if the target cell is an unknown intra-frequency cell.
· T SSB_measurement_period_intra defined in clause 9.2.5 or clause 9.2.6 if the target cell is a known intra-frequency cell.
· Tidentify_inter_without_index defined in clause 9.3.4 if the target cell is an unknown inter-frequency cell.
· T SSB_measurement_period_inter defined in clause 9.3.5 if the target cell is a known inter-frequency cell.

Proposal 3: Tinterrupt = TRRC_2 + TIU + Tprocessing+ T∆ ms
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