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1. Introduction
In last meeting, a WF on RRM requirements for HO with PScell of Rel-17 NR RRM further enhancement was approved [1]. In this contribution, we provide our view on the remaining open issues for HO with PSCell.
	Sub-topic 2-1 Scenarios for RRM requirement of HO with PSCell
Agreements in the 1st round email discussion
· RAN4 specifies RRM requirement for HO with PSCell for the following scenarios as in the WID RP-202874:
· from NR SA to EN-DC
· from EN-DC to EN-DC
· from NE-DC to NE-DC
· from NR-DC to NR-DC
· In Rel-17, RAN4 define RRM requirements for NR-DC and NE-DC mode 
· FR1+FR2 NR-DC
· FR1+LTE NE-DC
Agreements in the 2st round email discussion
· The baseline RRM requirements for FR1+FR1 NR-DC is not in the scope of Rel-17 FeRRM WI. It is up to RAN plenary decision whether and in which release the baseline RRM requirements for FR1+FR1 NR-DC are specified.
Sub-topic 2-2 Delay requirement design of HO with PSCell
Agreements during GTW session
· In HO with PSCell for NR-DC to NR-DC
· Parallel processing shall be the baseline for delay requirements 
· Sequential processing shall be assumed for the following cases
· Case 1: If SMTC of target unknown PSCell is configured in targetcellSMTC-SCG-r16 but not configured in reconfigurationWithSync.
· Sequential processing is used for cell search and [timing sync]. FFS if additional margin shall be added.
Agreements in the 1st round email discussion
· RACH processing for PCell and PSCell are performed in parallel independently.
· For UE which is already configured with DC, the UE’s behavior is the same whether the configured PSCell is same as the original one or not.
Agreements in the 2nd round email discussion
· In HO with PSCell for EN-DC to EN-DC
· Parallel processing shall be the baseline for delay requirements 
· In HO with PSCell for NE-DC to NE-DC
· Parallel processing shall be the baseline for delay requirements 
· Tprocessing for PCell HO
· Reuse the Tprocessing defined for legacy PCell HO
· 20ms, when source and target cells are in the same FR 
· 40ms, when source and target cells are in different FRs
Sub-topic 2-4 Generic RACH assumption for HO with PSCell
Agreements during GTW session
· Continue discussion on RACH occasion on NR-U CC for HO with PSCell in RAN4 #101e
· Prioritize EN-DC to EN-DC scenario
· Companies are encouraged to provide inputs on the candidate requirements
· FFS whether to introduce requirements



2. Discussion
As agreed in last meeting, parallel processing shall be the baseline for delay requirements in HO with PSCell for NR-DC to NR-DC, EN-DC to EN-DC and NE-DC to NE-DC. But RRM requirements for HO with PSCell are defined for both parallel processing cases and sequential processing cases when applicable, irrelevant of deployment scenarios. RACH processing for PCell and PSCell are performed in parallel independently.
In our view, we agree that some components of procedures of HO with PScell could be performed in parallel, i.e., RA procedures and Tprocessing. Not all UE can support simultaneous 2 Tx for 2 carriers. RRM requirements of timeline for HO with PScell should be defined considering the worst scenario of sequential RACH processing.
RAN4 has also agreed that for delay requirement of HO with PSCell, the starting point is the end of the last TTI containing the RRC command of handover with PSCell. But for ending point of procedure of HO with PSCell, two options are to be decided:
· if sequential processing is used, it is the timing when UE shall be capable to transmit PRACH preamble towards target PSCell; 
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]if the parallel processing is used, it is the later timing between “timing when UE shall be capable to transmit PRACH preamble towards target Pcell” and “the timing when UE shall be capable to transmit PRACH preamble towards target PSCell”. 
	Issue 2-2-5: Ending point of the delay requirement for HO with PSCell
· Proposals: 
· Option 1 (Apple, Xiaomi, CMCC, CATT, OPPO): 
· the later timing between “timing when UE shall be capable to transmit PRACH preamble towards target PCell” and “the timing when UE shall be capable to transmit PRACH preamble towards target PSCell”.
· Option 2 (vivo, CMCC, Intel, Huawei, MTK, Ericsson, Qualcomm, CATT, Apple, MTK): 
· Defining delay requirements for HO and PSCell addition/change separately with the ending points defined as PCell PRACH and PSCell PRACH, respectively.
· Option 3 (Nokia):
· No need to discuss and define the ending point of HO with PSCell.


However, based on RAN2’s understanding, UE performs conventional Rel-15 HO procedure and PSCell addition separately. To move forward, we can also compromise to define delay requirements for HO and PSCell addition/change separately, with the ending points defined as PCell PRACH and PSCell PRACH, respectively.
Proposal 1: Define delay requirements for HO and PSCell addition/change separately with the ending points defined as PCell PRACH and PSCell PRACH, respectively.

In this case, we do not need to define the overall delay requirement for HO with PSCell. On issue 2-2-8 delay requirements design, we propose the delay for HO and PSCell addition separately as below:
· THO = TRRC_delay + TPCell_DU + TProcessing +Tsearch_PCell + T∆ +Tmargin ms
· TPSCell= TRRC_delay + Tprocessing + Tsearch_PSCell + T∆ + TPSCell_ DU + Tmargin ms
· TRRC_delay could be different due to different cases including NR SA to EN-DC, EN-DC to EN-DC，NE-DC to NE-DC，NR-DC to NR-DC
· TRRC_delay is the RRC procedure delay as specified in TS 38.331.
· Tprocessing is the SW processing time needed by UE, including RF warm up period.
· T∆ is time for fine time tracking and acquiring full timing information of the target cell.
· Tsearch_PCell and Tsearch_PSCell is the time required to search the target PCell and PSCell.
· TPCell_DU and TPSCell_DU  are the interruption uncertainty in acquiring the first available PRACH occasion in the PCell and PSCell.
Proposal 2:  The delay for HO and PSCell addition can be:
· THO = TRRC_delay + TPCell_DU + TProcessing +Tsearch_PCell + T∆ +Tmargin ms
· TPSCell= TRRC_delay + Tprocessing + Tsearch_PSCell + T∆ + TPSCell_ DU + Tmargin ms
· TRRC_delay could be different due to different cases including NR SA to EN-DC, EN-DC to EN-DC，NE-DC to NE-DC，NR-DC to NR-DC
· TRRC_delay is the RRC procedure delay as specified in TS 38.331.
· Tprocessing is the SW processing time needed by UE, including RF warm up period.
· T∆ is time for fine time tracking and acquiring full timing information of the target cell.
· Tsearch_PCell and Tsearch_PSCell is the time required to search the target PCell and PSCell.
· TPCell_DU and TPSCell_DU are the interruption uncertainty in acquiring the first available PRACH occasion in the PCell and PSCell.

When PCell HO is completed but PSCell addition is not completed, UE can be scheduled on the new PCell during the HO with PSCell procedure, but additional interruption may be expected on PCell due to PSCell addition. Otherwise, PCC could not be scheduled if no interruption was allowed.
Proposal 3: Additional interruption may be expected on PCell due to PSCell addition.

As discussed in last meeting, companies proposed that if sequential processing is used for HO with PSCell, UE may have an interruption on new PCell due to the PSCell addition; if parallel processing is used for HO with PSCell, no need to define interruption requirement.
To be simplified, we think RAN4 can just define interruption in legacy handover delay requirement can be applied for PCell. No interruption is defined for PSCell.
Proposal 4: Interruption in legacy handover delay requirement can be applied for PCell. No interruption is defined for PSCell.

For the case when PSCell is not changed during HO with PSCell, though it is known to UE configured with DC before and after HO with PSCell, the PSCell is treated as a new one for the PCell (or MN node). Thus, UE’s behaviour is supposed to be the same no matter the configured PSCell is same as the original one or not.
Proposal 5: For UE which is already configured with DC, the UE’s behaviour is same when the configured PSCell is same as the original one or not.

3. Conclusion
In this contribution, we proposed our views on RRM requirements for HO with PSCell of Rel-17 NR RRM further enhancement.
Proposal 1: Define delay requirements for HO and PSCell addition/change separately with the ending points defined as PCell PRACH and PSCell PRACH, respectively.
Proposal 2:  The delay for HO and PSCell addition can be:
· THO = TRRC_delay + TPCell_DU + TProcessing +Tsearch_PCell + T∆ +Tmargin ms
· TPSCell= TRRC_delay + Tprocessing + Tsearch_PSCell + T∆ + TPSCell_ DU + Tmargin ms
· TRRC_delay could be different due to different cases including NR SA to EN-DC, EN-DC to EN-DC，NE-DC to NE-DC，NR-DC to NR-DC
· TRRC_delay is the RRC procedure delay as specified in TS 38.331.
· Tprocessing is the SW processing time needed by UE, including RF warm up period.
· T∆ is time for fine time tracking and acquiring full timing information of the target cell.
· Tsearch_PCell and Tsearch_PSCell is the time required to search the target PCell and PSCell.
· TPCell_DU and TPSCell_DU are the interruption uncertainty in acquiring the first available PRACH occasion in the PCell and PSCell.
Proposal 3: Additional interruption may be expected on PCell due to PSCell addition.
Proposal 4: Interruption in legacy handover delay requirement can be applied for PCell. No interruption is defined for PSCell.
Proposal 5: For UE which is already configured with DC, the UE’s behaviour is same when the configured PSCell is same as the original one or not.
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