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1. Introduction
In RAN4#99e meeting, we discussed the handover with PSCell, and approved a way forward [1]. Some agreements have been reached for following issues:
· Tprocessing includes both software processing time and RF warm up time.
· It depends on RAN2 reply whether RACH processing can be performed in parallel or not and it can be further discussed
· Considering the reply LS from RAN2, RRC processing delay for HO with PSCell is:
· NR SA to EN-DC : 50ms 
· EN-DC to EN-DC: 20ms
· NE-DC to NE-DC: 16ms
· NR-DC to NR-DC: 16ms
· Note: RRC processing delay is defined in RAN2 specification.
· PCC could be scheduled for UE when Pcell HO is completed but PSCell addition is not completed
· PCell HO and PSCell addition, except RACH procedure, are performed in parallel for at least some of procedures
· FFS condition of parallel processing in Issue 2-2-1a

Most issues are FFS and have multiple options. This document will further discuss the issues for handover with PSCell and present our understanding and proposals.

2. Discussion
Firstly, we received the RAN2 reply LSs [2]. It is said that:
1. Overall Description:
RAN2 would like to thank RAN4 for the LS in R2-2104726 on the RACH procedure for HO with PSCell.
RAN2 discussed the issue and would like to inform RAN4 that, from RAN2 perspective, in handover with MR-DC configuration there is no restriction on the order on which the UE shall perform RACH towards the PCell and PSCell.
This is also reflected in the RAN2 endorsed CRs in R2-2106675 and R2-2106676.
2. Actions:
ACTION:  RAN2 respectfully asks RAN4 to take the above into account in their future work.

So, the pending agreements can be decided that there is no restriction for UE to perform RACH processing in parallel on PCell and PSCell. The delay requirement of HO with PSCell can be based on Pcell HO and PSCell addition are performed in parallel.
The following issues have not reached agreements. Here we will discuss these issues and present our understanding one by one.
It is agreed that the extension of WI scope should be discussed in RAN plenary. In last RAN meeting, no agreement was gotten for the extension of WI scope. So the current available scenarios should be keeped for RRM requirement of HO with PSCell. As discussed in last RAN4 meeting[3], we still have following proposals:
Issue 2-1-1: Scenarios for RRM requirement of HO with PSCell
Proposal 1: RAN4 work should following the WID, i.e. only to define RRM requirements of HO with PSCell for following scenarios:
· from NR SA to EN-DC
· from EN-DC to EN-DC
· from NE-DC to NE-DC
· from NR-DC to NR-DC

Issue 2-1-2: NR-DC and NE-DC mode in HO with PSCell
Proposal 2: In Rel-17, RAN4 only considers:
· FR1+FR2 NR-DC for HO with PSCell from NR-DC to NR-DC
· FR1+LTE NE-DC for HO with PSCell from NE-DC to NE-DC.

Issue 2-2-1a: Condition of parallel processing
Issue 2-2-1b: Whether requirements for sequential processing are needed if parallel processing is only possible under certain condition
Proposal 3: Parallel processing shall always be assumed.

Issue 2-2-2: Parallel processing for HO with PSCell
Proposal 4: PCell HO and PSCell addition are performed in parallel independently.

Issue 2-2-3: UE SW processing and RF warm-up (if needed) time for HO with PSCell
It is agreed that Tprocessing includes both software processing time and RF warm up time. The value of processing time of handover and the PSCell addition can be reused separately, and Tprocessing for HO with PSCell can be defined as the maximum of the processing time of handover and the processing time of the PSCell addition.
Proposal 5: The value of processing time of handover and the PSCell addition can be reused separately. Tprocessing for HO with PSCell will be the maximum of the processing time of handover and the processing time of the PSCell addition. 

Issue 2-2-5: Ending point of the delay requirement for HO with PSCell
Based on the Parallel processing, the ending point of the delay requirement for HO with PSCell should be defined when UE to transmit the last PRACH preamble toward target PCell and PSCell.
Proposal 6: The ending point of the delay requirement for HO with PSCell will be defined when UE to transmit the last PRACH preamble toward target PCell and PSCell.

Issue 2-2-6: Optimisation for the case when PSCell is not changed during HO with PSCell
Proposal 7: No optimisation, the UE’s behavior is same when the configured PSCell is same as the original one or not.

Issue 2-2-8: Delay requirement design if parallel processing is assumed
Based on the Parallel processing and the proposal for ending point of the delay requirement for HO with PSCell, the delay requirement can be defined as:
Delay = TRRC processing + max(Tinterrupt , Tconfig_PSCell – TRRC_delay)
Here,
TRRC processing is RRC processing time defined as in introduction.
Tinterrupt is interruption time defined in requirements of handover in every scenarios.
Tconfig_PSCell is delay requirement for PSCell addition.
TRRC_delay is RRC processing time defined for PSCell addition.
Proposal 8: The delay requirement will be defined as Delay = TRRC processing + max(Tinterrupt , Tconfig_PSCell – TRRC_delay).

Issue 2-3-2: Interruption requirement for HO with PSCell
As discussed in last RAN4 meeting[3], we have following proposal:
Proposal 9: No interruption requirement should be defined during HO with PSCell.

Issue 2-4-1: 2 step and 4 step RACH for HO with PSCell
The delay requirement will be defined based on Parallel processing. The ending point will be UE to transmit PRACH preamble toward Pcell and PSCell. So whether 2 setp or 4 step RACH processing is used do not impact the delay requirement for HO with PSCell. This issue doesn’t need to be discussed further.
Proposal 10: No need to discuss 2 step and 4 step RACH for HO with PSCell further.

Issue 2-4-3: RACH occasion on NR-U CC for HO with PSCell
As discussed in last meeting, we think this issue is out of scope of this WID, no need to discuss.
Proposal 11: The NR-U scenario is out of scope of this WID, no need to discuss.

Based on the work plan agreed in RAN4#97 [5], an initial draft CR on TS38.133 for requirements for HO with PSCell is presented in another paper for discussion [6].

3. Conclusion
This document discussed the topic of HO with PSCell and presented following proposals:
Proposal 1: RAN4 work should following the WID, i.e. only to define RRM requirements of HO with PSCell for following scenarios:
· from NR SA to EN-DC
· from EN-DC to EN-DC
· from NE-DC to NE-DC
· from NR-DC to NR-DC
Proposal 2: In Rel-17, RAN4 only considers:
· FR1+FR2 NR-DC for HO with PSCell from NR-DC to NR-DC
· FR1+LTE NE-DC for HO with PSCell from NE-DC to NE-DC.
Proposal 3: Parallel processing shall always be assumed.
Proposal 4: PCell HO and PSCell addition are performed in parallel independently.
Proposal 5: The value of processing time of handover and the PSCell addition can be reused separately. Tprocessing for HO with PSCell will be the maximum of the processing time of handover and the processing time of the PSCell addition. 
Proposal 6: The ending point of the delay requirement for HO with PSCell will be defined when UE to transmit the last PRACH preamble toward target PCell and PSCell.
Proposal 7: No optimisation, the UE’s behavior is same when the configured PSCell is same as the original one or not.
Proposal 8: The delay requirement will be defined as Delay = TRRC processing + max(Tinterrupt , Tconfig_PSCell – TRRC_delay).
Proposal 9: No interruption requirement should be defined during HO with PSCell.
Proposal 10: No need to discuss 2 step and 4 step RACH for HO with PSCell further.
Proposal 11: The NR-U scenario is out of scope of this WID, no need to discuss.

An initial draft CR on TS38.133 for requirements for HO with PSCell is presented in another paper for discussion [6].
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