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1. Introduction

The WI on Further Multi-RAT Dual-Connectivity enhancements was approved in [RP-201040]. The discussion on conditional PSCell change and addition (CPCA) was discussed in the last RAN4 meeting. There are pretty good progress on CPCA objective. The progress and open issues are captured in the approved WF [2]. 
	Issue 3-1-1: Scenarios for CPCA

· CPAC related requirements are developed for:

- ENDC: FR1+FR1, FR1+FR2

- NRDC: PCell on FR1+ PSCell FR2
Issue 3-1-2: Conditional PSCell change delay

The inter-SN conditional PSCell change requirements can reuse the existing conditional PSCell change requirements specified in clause 8.11B.
· FFS: Remove the 2ms margin delay based on the existing conditional PSCell change requirements

Issue 3-1-3: Whether 2-step is considered in Conditional PSCell change 

· 2-step RACH is already supported for conditional PSCell change requirements defined in clause 8.11B in TS 38.133, as stated in clause 3.6.8 in TS 38.133.

Issue 3-1-4: Conditional PSCell addition delay

Conditional PSCell addition delay can use the existing requirements of conditional PSCell change as a baseline 

· FFS: option 3: Be based on the existing requirements of conditional PSCell change but with Tprocessing = 40ms.
· FFS: option 2: Be based on the existing requirements of conditional PSCell change but with removing the 2ms margin delay 



This paper provides the further discussion on the leftover issues in CPCA.
2. Discussion
· Inter-SN conditional PSCell change

At the initial discussion of Rel-16, all scenarios for conditional PSCell change were considered in RAN2. Due to the WI time limitation, Rel-16 scope was narrowed down only to introduce intra-SN conditional PSCell change without MN involvement. In R16 RRM specification, the requirements for conditional PSCell change are specified in TS38.133 clause 8.11B.
In R17 WI RAN2 focus on inter-SN CPC (Conditional PSCell Change):
-
MN initiated Inter-SN conditional PSCell change

- 
SN initiated Inter-SN conditional PSCell change
Either MN initiated or SN initiated inter-SN CPC mainly belongs to RAN2/3 work involving information exchanging between different nodes. From RAN4 RRM perspective, either MN initiated or SN initiated CPC has no impact on defining CPC delay requirements. Therefore in last meeting it is agreed [2] that the inter-SN conditional PSCell change requirements can reuse the existing conditional PSCell change requirements specified in clause 8.11B.
There is one view on reducing Tmargin (equals 2ms) for inter-SN CPC. Tmargin is SSB post-processing time. The motivation of introducing Tmargin is to consider the uncertainty of the SMTC period, e.g. UE missed one SMTC window and need to wait for next available SMTC window, the delay for one successful attempt to detect PSS/SSS can be up to “SMTC period + 4 OFDM symbols”. After some discussion, 4 OFDM symbols are extended to 2ms. Technically Tmargin is supposed to be maintained. For inter SN CPC, the justification to remove Tmargin is not observed. Furthermore we don’t think the requirements of inter-SN CPC has any difference with that of intra-SN CPC.
Proposal 1: The inter-SN conditional PSCell change requirements reuse the existing conditional PSCell change requirements specified in clause 8.11B. 2ms margin delay shall be maintained.
· Conditional PSCell addition 
It is agreed that conditional PSCell addition delay can use the existing requirements of conditional PSCell change as a baseline [2]. However there are some different views on Tprocessing and Tmargin.
	Conditional PSCell addition delay can use the existing requirements of conditional PSCell change as a baseline 

· FFS: option 3: Be based on the existing requirements of conditional PSCell change but with Tprocessing = 40ms.
· FFS: option 2: Be based on the existing requirements of conditional PSCell change but with removing the 2ms margin delay 


Processing time depends on whether PCell and to-be-added PSCell are in the same FR. In NR PSCell addition/release delay for ENDC scenario (specified in clause 7.31.2 NR PSCell addition delay in TS36.133), UE processing time is 20ms or 40ms depending on scenarios.
	Tprocessing is the SW processing time needed by UE, including RF warm up period. Tprocessing = 20 ms if NR PSCell is in FR1, Tprocessing = 40 ms if NR PSCell is in FR2.


In NR PSCell addition/release delay for NRDC scenario (specified in clause 8.9.2 in TS38.133), UE processing time is 40ms, as PCell is on FR1 and PSCell is on FR2.
	
Tprocessing is the SW processing time needed by UE, including RF warm up period. Tprocessing = 40 ms.


For CPA, it is agreed both ENDC and NRDC shall be considered [2]. Therefore Tprocessing can be 40ms or 20ms.
	· CPAC related requirements are developed for:

- ENDC: FR1+FR1, FR1+FR2

- NRDC: PCell on FR1+ PSCell FR2


Proposal 2: In conditional PSCell addition delay, 

· for ENDC, Tprocessing = 20 ms if NR PSCell is in FR1, Tprocessing = 40 ms if NR PSCell is in FR2;
· for NRDC Tprocessing = 40 ms.
Regarding Tmargin, as discussed in CPC, we don’t think Tmargin can be reduced.

Proposal 3: In conditional PSCell addition delay, 2ms margin delay shall be maintained.
Conditional PSCell addition delay can refer to the existing requirements of conditional PSCell change which is specified in TS38.133 clause 8.11B. In the following a text proposal is provided for reference.
=====Text Proposal Start====== 
Upon receiving conditional PSCell addition in subframe n, the UE shall be capable to transmit PRACH preamble towards the new target PSCell no later than in subframe n + TPSCell-add_Conditional:

Where:


TPSCell_add_Conditional = TRRC_processing + TEvent_DU + Tmeasure + TUE_preparation + Tprocessing + T∆ + TPSCell_ DU + 2 ms

TRRC_delay is the RRC procedure delay defined in clause 12 in TS 38.331 [2] for processing the conditional PSCell addition command.

TEvent_DU is the delay uncertainty which is the time from when the UE successfully decodes a conditional PSCell addition command until a condition exists at the measurement reference point which will trigger the conditional PSCell addition. 

Tmeasure is the measurements time stated in clause xxxx.


TUE_preparation is the UE preparation time for conditional PSCell addition, and starts after UE realizes the condition of PSCell addtion is met and identity of new PSCell is determined. TUE_preparation is up to 10ms.

Tprocessing is the SW processing time needed by UE, including RF warm up period. Tprocessing = 20 ms when source and target cells are in the same FR, and Tprocessing = 40 ms when source and target cells are in different FRs.


T∆ is time for fine time tracking and acquiring full timing information of the target cell. T∆ = 1*Trs ms.


TPSCell_ DU is the delay uncertainty in acquiring the first available PRACH occasion in the PSCell. TPSCell_ DU is up to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated period is defined in Table 8.1-1 of TS 38.213 [3].


Trs is the SMTC periodicity of the target cell if the UE has been provided with an SMTC configuration for the target cell in PSCell addition message, otherwise Trs is the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing. If the UE is not provided SMTC configuration or measurement object on this frequency, the requirement in this clause is applied with Trs = 5 ms assuming the SSB transmission periodicity is 5 ms. There is no requirement if the SSB transmission periodicity is not 5 ms.
The PCell interruption specified in clause 8.2 is allowed only after the UE starts to execute a conditional PSCell addition.
=====Text Proposal End====== 
3. Conclusion
This contribution presents further discussion on the conditional PSCell change and addition from RRM perspective. Below we summarize our proposal:

Proposal 1: The inter-SN conditional PSCell change requirements reuse the existing conditional PSCell change requirements specified in clause 8.11B. 2ms margin delay shall be maintained.
Proposal 2: In conditional PSCell addition delay, 

· for ENDC, Tprocessing = 20 ms if NR PSCell is in FR1, Tprocessing = 40 ms if NR PSCell is in FR2;
· for NRDC Tprocessing = 40 ms.
Proposal 3: In conditional PSCell addition delay, 2ms margin delay shall be maintained.
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