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Introduction
The scope of NR mobility enhancement WI was modified in WID [1] to include the below:
1. To specify the following solutions agreed during the study phase. [RAN2/RAN1/RAN3/RAN4]:
0. To reduce interruption time during HO:
0. Dual active protocol stack based HO interruption time reduction solution; 
0. To improve HO/SCG change reliability and robustness:
1. Conditional handover for NR PCell change;
1. Conditional handover based NR PSCell addition/change for any architecture option with NR PSCell;
1. T312 based fast failure recovery (similar to LTE)

This topic was discussed in RAN2#107 and RAN2#107-Bis with the following agreements:
Agreements
1:   Support conditional NR PSCell addition/change and reusing the conditional HO solution being developed. Supported for any architecture option with NR PSCell.
2    From RAN2 perspective conditional NR PSCell change can be supported for both intra-SN and inter-SN

Agreements
1. We will prioritize work in SN-initiated PSCell change for conditional PSCell change.
1. Maintain Rel-15 principle that only one PScell is active at a time even with conditional PScell addition/change.
2    For conditional PScell addition, the MN decides on the conditional PScell addition execution condition. The condition is defined by a measurement identity, given by a measurement configuration provided by the MN.
3    For conditional PScell change, execution condition may be decided by MN (MN-initiated) or SN (SN-initiated)
4    For conditional PScell change, A3/A5 execution condition should be supported while for conditional PScell addition, A4/B1 like execution condition should be supported.   
5    For conditional SN change, the source SN configuration can be used as the reference in generation of delta signalling for the candidate SNs. 


In this paper, the requirements for conditional PSCell addition and change is discussed. 
Discussion
 Specification impact
Based on RAN2 agreement, the condition NR PSCell addition/change is supported for any architecture option with NR PSCell. This includes both EN-DC and NR-DC with PCell/MN being in LTE or NR, respectively. As such, the requirements impact two specifications: NR PSCell addition/change requirements within EN-DC should be captured in TS 36.133 and NR PSCell addition/change requirements within NR-DC should be captured in TS 38.133. 
Proposal 1. RAN4 to capture NR PSCell addition/change requirements within EN-DC in TS 36.133 and NR PSCell addition/change requirements within NR-DC in TS 38.133. 
 Conditional PSCell addition requirements
The conditional HO agreements from RAN4#92-Bis meeting are as follows [2]:
· 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 our view, RAN4 should re-use the existing framework for conditional HO as much as possible for conditional PSCell addition. As such, conditional PSCell addition delay requirements should also be composed of three phases:
· Conditional PSCell addition RRC processing: This corresponds to first part of RRC processing time in which UE does message validation, configuring and queuing of measurements and other tasks which are not dependent on the identity of target PSCell. The value of this part is FFS but is less than TRRC_processing time in PSCell addition requirements in 36.133 and 38.133. 
· Measurement: This corresponds to inter-RAT measurements when PCell is E-UTRA and inter-frequency measurements when PCell is NR. Given RAN2 agreements for events like A4/B1 to trigger conditional PSCell addition, the candidate PSCells are already detected and identified. Hence, Tsearch = 0.
· PSCell addition execution: This corresponds to the phase in which UE realizes the condition(s) for at least one of the PSCell candidates is/are met and PSCell addition procedure is executed. The procedure in this phase is nearly identical to existing known PSCell addition in 36.133 or 38.133.

Proposal 2. Conditional PSCell addition procedure starts from the end of the last TTI containing the RRC command carrying the conditional PSCell addition command. PSCell addition delay is split into the following three phases:
· Conditional PSCell addition RRC processing
· Measurement: inter-RAT measurement when PCell is E-UTRA and inter-frequency measurement when PCell is NR
· PSCell addition execution similar to existing known PSCell addition delay
Concretely, the conditional PSCell addition delay is formulated as:
Tconfig_PSCell_Conditional = TRRC_1 + Tmeasure  + TRRC_2 + Tprocessing  + T∆ + TPSCell_ DU + 2 ms
Where 
TRRC_1 : is the first segment of RRC processing to process the conditional PSCell addition command
TRRC_2 : is the second segment of RRC processing time, which starts after UE realizes the condition is met and identity of PSCell is determined
Tmeasure : from the end of TRRC_1 until UE realizes the condition(s) for at least one of the PSCell candidates is/are met.
T∆ : is the time for fine time tracking and acquiring full timing information of the target PSCell as in existing requirements. 
Tprocessing : is the SW processing time needed by UE as in existing requirements
TPSCell_ DU : is the delay uncertainty in acquiring first available PRACH occasion in the NR PSCell as in existing requirements. 
Proposal 3. Conditional PSCell addition delay is formulated as:
Tconfig_PSCell_Conditional = TRRC_1 + Tmeasure  + TRRC_2 + Tprocessing  + T∆ + TPSCell_ DU + 2 ms
Where 
TRRC_1 : is the first segment of RRC processing to process the conditional PSCell addition command
TRRC_2 : is the second segment of RRC processing time, which starts after UE realizes the condition is met and identity of PSCell is determined
Tmeasure : from the end of TRRC_1 until UE realizes the condition(s) for at least one of the PSCell candidates is/are met.
T∆ : is the time for fine time tracking and acquiring full timing information of the target PSCell as in existing requirements. 
Tprocessing : is the SW processing time needed by UE as in existing requirements
TPSCell_ DU : is the delay uncertainty in acquiring first available PRACH occasion in the NR PSCell as in existing requirements. 
Conditional PSCell change requirements
The procedure for conditional PSCell change requirements is quite similar to PSCell addition requirements with some minor modifications:
· Conditional PSCell change RRC processing: This corresponds to first part of RRC processing time in which UE does message validation, configuring and queuing of measurements and other tasks which are not dependent on the identity of target PSCell. The value of this part is FFS but is less than TRRC_processing time in PSCell addition requirements in 36.133 and 38.133. 
· Measurement: This corresponds to intra-frequency or inter-frequency measurements for both EN-DC and NR-DC. Given RAN2 agreements for events like A3/A5 to trigger conditional PSCell change, the candidate PSCells are already detected and identified. Hence, Tsearch = 0.
· PSCell change execution: This corresponds to the phase in which UE realizes the condition(s) for at least one of the PSCell candidates is/are met and PSCell change procedure is executed. Based on RAN2 guidelines, only one PSCell can be active at any time hence, this phase includes existing PSCell release followed by new PSCell addition. 

Proposal 4. Conditional PSCell change procedure starts from the end of the last TTI containing the RRC command carrying the conditional PSCell change command. PSCell change delay is split into the following three phases:
· Conditional PSCell change RRC processing
· Measurement: intra-frequency or inter-frequency measurement of candidate PSCell(s)
· PSCell change execution which comprises of existing PSCell release followed by addition of new PSCell

More precisely, the conditional PSCell change delay requirements can be formulated as below:
Tconfig_PSCell_Conditional = TRRC_1 + Tmeasure  + TRRC_2 + TRRC_release  + Tprocessing  + T∆ + TPSCell_ DU + 2 ms
Where all the terms are as described in Proposal 3 with the addition of TRRC_release  which corresponds to RRC processing time for release of existing PSCell.
Proposal 5. The conditional PSCell change delay requirements can be formulated as below:
Tconfig_PSCell_Conditional = TRRC_1 + Tmeasure  + TRRC_2 + TRRC_release  + Tprocessing  + T∆ + TPSCell_ DU + 2 ms
Where all the terms are as described in Proposal 3 with the addition of TRRC_release  which corresponds to RRC processing time for release of existing PSCell
Conclusions
Proposal 1. RAN4 to capture NR PSCell addition/change requirements within EN-DC in TS 36.133 and NR PSCell addition/change requirements within NR-DC in TS 38.133. 
Proposal 2. Conditional PSCell addition procedure starts from the end of the last TTI containing the RRC command carrying the conditional PSCell addition command. PSCell addition delay is split into the following three phases:
· Conditional PSCell addition RRC processing
· Measurement: inter-RAT measurement when PCell is E-UTRA and inter-frequency measurement when PCell is NR
· PSCell addition execution similar to existing known PSCell addition delay

Proposal 3. Conditional PSCell addition delay is formulated as:
Tconfig_PSCell_Conditional = TRRC_1 + Tmeasure  + TRRC_2 + Tprocessing  + T∆ + TPSCell_ DU + 2 ms
Where 
TRRC_1 : is the first segment of RRC processing to process the conditional PSCell addition command
TRRC_2 : is the second segment of RRC processing time, which starts after UE realizes the condition is met and identity of PSCell is determined
Tmeasure : from the end of TRRC_1 until UE realizes the condition(s) for at least one of the PSCell candidates is/are met.
T∆ : is the time for fine time tracking and acquiring full timing information of the target PSCell as in existing requirements. 
Tprocessing : is the SW processing time needed by UE as in existing requirements
TPSCell_ DU : is the delay uncertainty in acquiring first available PRACH occasion in the NR PSCell as in existing requirements. 
Proposal 4. Conditional PSCell change procedure starts from the end of the last TTI containing the RRC command carrying the conditional PSCell change command. PSCell change delay is split into the following three phases:
· Conditional PSCell change RRC processing
· Measurement: intra-frequency or inter-frequency measurement of candidate PSCell(s)
· PSCell change execution which comprises of existing PSCell release followed by addition of new PSCell
Proposal 5. The conditional PSCell change delay requirements can be formulated as below:
· Tconfig_PSCell_Conditional = TRRC_1 + Tmeasure  + TRRC_2 + TRRC_release  + Tprocessing  + T∆ + TPSCell_ DU + 2 ms
· Where all the terms are as described in Proposal 3 with the addition of TRRC_release  which corresponds to RRC processing time for release of existing PSCell
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