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1 Introduction
According to WF about HO with PSCell[1], there are many open issues:
	· NR-DC and NE-DC mode in HO with PSCell
· Timeline for HO with PSCell


In this contribution, we will provide our views regarding these issues.
2 Discussion
NR-DC and NE-DC mode in HO with PSCell
In last meeting, there is open issues related to the scenarios about NR-DC and NE-DC mode in HO with PSCell:
	· FFS:
· Option 1(CATT, Apple, OPPO, MTK, Huawei): In R17 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.
· Option 2 (NEC, Intel, vivo, QC, Ericsson, MTK):
· FR1+FR2 NR-DC and FR1+FR1 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.
· Option 2a (Apple):
· FR1+FR2 NR-DC and FR1+FR1 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.
· Note: the baseline PSCell addition requirement for FR1+FR1 NR-DC would be discussed in TEI16. 
· Option 3 (Ericsson):
· FR1+FR2 NR-DC and FR1+FR1 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,
· FFS on FR2+LTE NE-DC for HO with PSCell from NE-DC to NE-DC.
· Option 4 (Nokia):
· FR1+FR2 NR-DC and FR1+FR1 NR-DC for HO with PSCell from NR-DC to NR-DC,
· FR1+LTE and FR2+LTE NE-DC for HO with PSCell from NE-DC to NE-DC,
· FR1+LTE and FR2+LTE NE-DC for HO with PSCell from NR SA to NE-DC.




Since there are many possible scenarios, in NR-DC case, we suggest to consider FR1+FR2 and FR1+FR1 case and FR1+LTE NE-DC. We understand that there is no PSCell addition requirement for FR1+FR1 NR-DC case. The main difference between FR1+FR2 and FR1+FR1 case is RF warm up period in Tprocessing. For other part, the whole framework is similar.
Proposal 1: Consider FR1+FR2, FR1+FR1 NR-DC for HO with PSCell and FR1+LTE NE-DC for HO with PSCell.

Timeline for HO with PSCell
In last meeting, there are open issues related to timeline for HO with PSCell:
	1. Issue 2-2-1: timeline for HO with PSCell
· Agreements:
· Timeline for HO with PSCell 
· Option 1 (Xiaomi, Apple, OPPO): PCell HO and PSCell addition is performed in a sequential order.
· Option 2 (CATT, CMCC, Huawei, MTK, QC, ZTE, NEC, Ericsson): PCell HO and PSCell addition is performed in parallel.
· Option 3 (NTT DOCOMO, Intel, OPPO, Nokia, Ericsson, NEC): Some of procedures of HO with PSCell should be able to be performed in parallel, but RACH processing is performed in a sequential order (RACH procedure of PSCell will happen after the RACH procedure of PCell).
· Other options are not precluded
· Send LS to RAN2 to clarify possible restrictions on parallel or sequential RACH processing from RAN2 perspective




For RACH part, LS has been agreed to send to RAN2 to further clarify if there is any dependency between PCell and PSCell. We can still further discuss the other parts.
RRC processing delay
For RRC processing delay, there is reply LS from RAN2:
	Question 1: what is the RRC processing delay for following cases of handover with PSCell?
RAN2’s answer is given in below table: 
	Scenario
	Source PCell
	Target PCell
	Target PSCell
	RRC procedure delay for HO with PSCell

	NR SA to EN-DC
	NR (incl. FR1 and FR2)
	LTE
	NR (incl. FR1 and FR2)
	[50ms]

	EN-DC to EN-DC
	LTE
	LTE
	NR (incl. FR1 and FR2)
	20ms

	NE-DC to NE-DC
	NR FR1
	NR FR1
	LTE
	16ms

	NR-DC to NR-DC
	NR FR1
	NR FR1
	NR FR2
	16ms


Regarding the RRC processing delay for NR SA to EN-DC, RAN2 understands the RRC processing delay (i.e. 50ms) defined for inter-RAT handover from NR to E-UTRAN can be applied, but it is up to RAN4 to make a final decision. And RAN2 understands RAN4 will specify the RRC processing delay of “NR SA to EN-DC” in TS 36.133. In addition, RAN2 will update TS 38.331 and TS 36.331 to clearly capture the RRC processing delay for other cases listed in above table. 



For NR SA to EN-DC, RAN2 clarify that it is up to RAN4 to make a final decision. we suggest to use 50ms for the RRC processing delay since it’s the maximum number between HO and PSCell addition.
Proposal 2: 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

Tprocessing
Tprocessing can be further split into software processing (Tprocessing_SW) and RF warm up time(Tprocessing_RF).
For Tprocessing_RF, it depends on whether PCell or PSCell changed across FR,  it’s not related to parallel or sequential processing.
For Tprocessing_SW, PSCell can be processed in parallel with that of PCell handover, i.e. Tprocessing_SW=[20]ms. however, some extension may also be needed depends on the UE implementation. Suggest to further discuss if any extension is needed.
Proposal 3: Tprocessing can be further split into software processing (Tprocessing_SW) and RF warm up time(Tprocessing_RF). For Tprocessing_RF, it depends on whether PCell or PSCell changed across FR. For Tprocessing_SW, PSCell can be processed in parallel with PCell handover, FFS if any extension is needed.

Tsearch, Tmargin, T∆ 
Tsearch is the time required to search the target cell. T∆ is time for fine time tracking and acquiring full timing information of the target cell. Tmargin is time for SSB post-processing.  They can be processed in parallel for both PCell and PSCell.
Proposal 4: Tsearch, Tmargin, T∆ can be processed in parallel for both PCell HO and PSCell addition.
3 Conclusion
In this contribution, we provide our views regarding the HO with PSCell:
Proposal 1: Consider FR1+FR2, FR1+FR1 NR-DC for HO with PSCell and FR1+LTE NE-DC for HO with PSCell.
Proposal 2: 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
Proposal 3: Tprocessing can be further split into software processing (Tprocessing_SW) and RF warm up time(Tprocessing_RF). For Tprocessing_RF, it depends on whether PCell or PSCell changed across FR. For Tprocessing_SW, PSCell can be processed in parallel with PCell handover, FFS if any extension is needed.
Proposal 4: Tsearch, Tmargin, T∆ can be processed in parallel for both PCell HO and PSCell addition.
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