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This email discussion summary covers topic HO with PSCell under agenda 6.10.2.2.

Topic #1: HO with PSCell
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2200070
	CATT
	Proposal 1: Prefer to adopt option 1 i.e. UE use the SMTC configured by PCell if both source PCell and source PSCell configured MOs which have the same SSB frequency and SCS as target PSCell.
Proposal 2: The Tprocessing for HO with PSCell for both parallel processing cases and sequential processing cases can be defined as one value that equals to max of Tprocessing for PCell handover and for PSCell addition/change.
Proposal 3: The delay requirements for HO with PSCell are defined as PCell handover delay requirements and PScell addition delay requirements respectively.
Proposal 4: The delay requirements for PScell addition are defined with parameter of o×TPCell_timing, and defining o = 0 for parallel cases and o = 1 for sequential cases.
Proposal 5: No interruption requirement on PCell should be defined during HO with PSCell.
Proposal 6: The requirements defined for handover with PSCell will be applied both 2-step RA and 4-step RA. No need to mention it in the specification.
Proposal 7: The requirement for handover with PSCell will be defined for no collision of PSCell PRACH with PCell PRACH, and adding clarification that additional uncertainty delay can be expected for this case.
Proposal 8: Do not consider CSI-RS based CFRA for HO with PSCell in this WI.
Proposal 9: Support option 1 in WF[1], i.e. postpone the requirement design of NR-U HO with PSCell until RAN4 completes the baseline requirement for HO with PSCell on licensed band.

	R4-2200289
	Apple
	Proposal 1: detailed requirement of HO with PSCell for NR SA to EN-DC could be determined after receiving the reply LS from RAN2.
Proposal 2: for HO with PSCell for NR-DC to NR-DC and for EN-DC to EN-DC, if both source PCell and source PSCell configured MOs which have the same SSB frequency and SCS as target PSCell, adopt either ‘using the SMTC in the MO configured by source PCell’ or ‘up to UE implementation’.
Proposal 3: Timeline of Tprocessing (UE SW processing and RF warm-up(if needed) time) for HO with PSCell is:
· For parallel processing cases, UE SW processing and RF warm-up for PCell handover and PSCell addition/change are performed in parallel.
· For sequential processing cases, UE SW processing and RF warm-up for PCell handover and PSCell addition/change are performed in sequential.
Proposal 4:
· For parallel processing for HO with PSCell, Tprocessing for HO with PSCell = max(Tprocessing for PCell HO, Tprocessing for PSCell addition/change)
· For sequential processing for HO with PSCell, Tprocessing for HO with PSCell = sum(Tprocessing for PCell HO, Tprocessing for PSCell addition/change)
Proposal 5: the UE processing time for HO with PSCell is:
	UE processing margin (Tprocessing)
	Target PCell and PSCell is in the same FR as old serving cell
	Target PCell and/or target PSCell is in the different FR from old serving cell

	Sequential processing 
	40ms
	60ms

	Parallel processing 
	20ms
	40ms 



Proposal 6: regarding issue 2-3-2b, interruption requirements on PCell/PSCell due to PSCell/PCell RF retuning is:
· 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.
Proposal 7: No need to mention 2-step RA or 4-step RA in the requirement of HO with PSCell.
Proposal 8: When UE is performing HO with PSCell, 
· for FR1+FR1 EN-DC, adding clarification that additional uncertainty delay can be expected for PSCell RACH collision with PCell UL channels if the PSCell RACH cannot be transmitted based on the criteria in TS38.213 section 7.6.1; 
· for FR1+FR1 NE-DC, adding clarification that additional uncertainty delay can be expected for PCell RACH collision with PSCell RACH if the PCell RACH cannot be transmitted based on the criteria in TS38.213 section 7.6.2; 
· otherwise, if target PCell and target PSCell are on the different FRs for EN-DC or NR-DC, no need to consider RO collision issue.
Proposal 9: 
· Not define detailed requirement for HO with PSCell when CSI-RS based CFRA is used, but only clarify in spec that longer delay would be expected for HO with PSCell when CSI-RS based CFRA is used.


	R4-2200290
	Apple
	Draft CR on HO with PSCell for NR SA to EN-DC_R17


	R4-2200416
	Qualcomm Incorporated
	Proposal 1: In the case of NR-DC to NR-DC and EN-DC to EN-DC, it is up to UE implementation to utilize MOs from source Pcell and source PSCell. UE can use the larger SMTC in the configured MO to relax the UE processing time. 
Proposal 2: Tprocessing for HO with PSCell = max(Tprocessing for PCell HO, Tprocessing for PSCell addition/change) + [5] ms.

	R4-2200532
	Intel Corporation
	Proposal 1: For both parallel processing cases and sequential processing cases, UE SW processing and RF warm-up for PCell handover and PSCell addition/change are performed in parallel. 
Proposal 2: If UE SW processing and RF warm-up for PCell HO and PSCell addition/change are performed in parallel, Tprocessing applies independently for PCell and PSCell, it’s FFS whether any margin is needed.
Proposal 3: The requirement for handover with PSCell will be defined for no collision of PSCell PRACH with PCell PRACH, and adding clarification that additional uncertainty delay can be expected for this case.
Proposal 4: The delay requirements for HO with PSCell for NR-DC can be described as:
· THO = TRRC_delay + Tsearch_PCell + Tprocessing + TIU  + T∆_PCell + Tmargin 
· TPSCell= TRRC_delay + a*(Tsearch_PCell + T∆_PCell + Tmargin) + Tsearch_PSCell + T∆_PSCell + Tprocessing +TPSCell_ DU + Tmargin ms
Where a=1 if targetCellSMTC-SCG is configured but not configured in reconfigurationWithSync; a = 0 otherwise.

	R4-2200598
	vivo
	Observation 1  For the sequential case, there is enough room for sequential processing of PSCell RF warm-up and PCell RF warm-up, if parallel processing of PCell cell search and PSCell RF warm-up can be assumed. 
Proposal 1  For both parallel processing cases and sequential processing cases, UE SW processing and RF warm-up for PCell handover and PSCell addition/change are assumed to be performed in parallel. No interruption on PCell will be introduced due to PSCell RF retuning.
Proposal 2  Tprocessing for HO with PSCell is max(Tprocessing for PCell HO, Tprocessing for PSCell addition/change) + [X] ms, and X can be different for different HO with PSCell scenarios.
Proposal 3  For NR-DC to NR-DC and EN-DC to EN-DC, Tprocessing for PCell HO is 20ms, and Tprocessing for PSCell change/addition is 20ms for the intra-FR case, and 40ms for the inter-FR case.
Proposal 4  For NE-DC to NE-DC, Tprocessing for PCell HO is 20ms, and Tprocessing for PSCell change/addition is also 20ms.
Proposal 5  For NRSA to EN-DC, Tprocessing for PCell HO is 50ms, and Tprocessing for PSCell addition is 20ms if NR PSCell in FR1, and is 40ms if NR PSCell is in FR2.
Proposal 6  Clarify in the spec that if both source PCell and source PSCell configured MOs which have the same SSB frequency and SCS as target PSCell, it is up to UE to decide which SMTC in the configured MOs is used.
Observation 2   For NR-SA to EN-DC, based on R16 RAN2 signaling, UE can only perform sequential processing if SMTC of target unknown PSCell is configured the HO command.
Proposal 7  In R17, RAN4 will further discuss and conclude the feasibility and necessity of UE parallel processing in HO with PSCell from NR-SA to EN-DC for the case when network can provide SMTC of target unknown PSCell outside the container obtained from target E-UTRAN PCell, and if needed, send LS to RAN2 asking for the corresponding signalling design.
Proposal 8  In R17, for HO with PSCell from NR-SA to EN-DC, RAN4 work on RRM requirements firstly assuming
· parallel processing for the case when target PSCell is known, and
· sequential processing for the case when SMTC of target unknown PSCell is provided to UE in the container obtained from target E-UTRAN PCell, and
· parallel processing for the case when SMTC of target unknown PSCell is obtained by UE from the MOs of source PCell
Proposal 9  If UE assumes 5ms SSB periodicity for the target PSCell by default, parallel processing is assumed. RAN4 may further discuss whether to allow larger X in Tprocessing if the SSB periodicity for either PCell HO or PSCell change is not more than 5ms.
Proposal 10  On PRACH collision handling for the parallel processing, 
· If target cells are in FR1+FR1 EN-DC, an additional uncertainty delay due to PSCell PRACH collision with PCell UL channels may be introduced if the PSCell RACH cannot be transmitted based on the criteria in TS38.213 section 7.6.1;
· If target cells are in FR1+FR1 NE-DC, an additional uncertainty delay due to PCell PRACH collision with PSCell UL channels may be introduced if the PSCell RACH cannot be transmitted based on the criteria in TS38.213 section 7.6.1A;
· Otherwise, if target PCell and target PSCell are on the different FRs for EN-DC or NR-DC, no need to consider PRACH collision issue.
Proposal 11  RAN4 concludes whether to specify one delay requirement for PCell HO after the impacts from PSCell addition to PCell HO are all clear.
Proposal 12  No new UE capability is introduced for sequential processing in HO with PSCell. UE should be mandatory to support both parallel processing and sequential processing if it supports HO with PSCell.
Proposal 13  RAN4 include both 2-step RA and 4-step RA into the new requirements made for handover with PSCell. No need to mention 2-step or 4-step in HO with PSCell requirements.
Proposal 14  CSI-RS based CFRA is deprioritized in the discussion of HO with PSCell in R17 WI.

	R4-2200630
	CMCC
	Proposal 1: if both source PCell and source PSCell configured MOs which have the same SSB frequency and SCS as target PSCell, UE either to use the SMTC in the MO configured by PCell or up to UE implementation
Proposal 2: for both parallel processing cases and sequential processing cases, UE SW processing and RF warm-up for PCell handover and PSCell addition/change are performed in parallel.
Proposal 3: if UE SW processing and RF warm-up for PCell HO and PSCell addition/change are performed in parallel, Tprocessing is applied independently for PCell and PSCell (20ms or 40ms depending on whether target is same or different FR).
Proposal 4: for the parallel processing case of HO with PSCell, PSCell addition delay requirements and HO delay requirements are defined separately:
PSCell addition delay= TRRC_delay + Tprocessing + Tsearch + T∆ + TPSCell_ DU + 2 ms  
HO delay = TRRC_delay +Tinterrupt = TRRC_delay +Tsearch + TIU + Tprocessing + T∆ + Tmargin ms

	R4-2200673
	Xiaomi
	Proposal 1: The timeline of UE SW processing and RF warm-up for PCell HO and PSCell addition/change is defined as follows:
· For parallel processing cases, UE SW processing and RF warm-up for PCell handover and PSCell addition/change are performed in parallel.
· For sequential processing cases, UE SW processing and RF warm-up for PCell handover and PSCell addition/change are performed in sequential.
Proposal 2: If UE SW processing and RF warm-up for PCell HO and PSCell addition/change are performed in parallel, the Tprocessing for HO with PSCell is defined as follows:
Tprocessing = max(Tprocessing_PCell HO, Tprocessing_PSCell addition/change) + 5 ms
Proposal 3: If UE SW processing and RF warm-up for PCell HO and PSCell addition/change are performed in sequential, the Tprocessing for HO with PSCell is defined as follows:
	Tprocessing = Tprocessing_PCell HO + Tprocessing_PSCell addition/change
Proposal 4: If the SMTC of target unknown PSCell is not configured, and if both source PCell and source PSCell configured MOs which have the same SSB frequency and SCS as target PSCell, UE use the SMTC in the MO configured by the source PCell.
Proposal 5: Interruption requirements on PCell due to PSCell RF retuning are defined as follows:
· If sequential processing is used for HO with PSCell, UE may have interruption on new PCell due to PSCell RF retuning. 
· If parallel processing is used for HO with PSCell, no need to define interruption requirement.
Proposal 6: RAN4 not to mention 2-step RA or 4-step RA in the requirement of HO with PSCell.
Proposal 7: The requirement for handover with PSCell is defined without considering additional uncertainty delay.
Proposal 8:  RAN4 add the clarification in TS38.133 that additional uncertainty delay for HO with PSCell can be expected when PCell RACH or PSCell RACH cannot be transmit based on the criteria in TS38.213.
Proposal 9: RAN4 not to consider CSI-RS based CFRA for handover with PSCell in Rel-17.

	R4-2200740
	ZTE Corporation
	Proposal 1: For both parallel processing cases and sequential processing cases, UE SW processing and RF warm-up for PCell handover and PSCell addition/change are performed in parallel.
Proposal 2: No additional interruption requirements should be defined during HO with PSCell.
Proposal 3: No need to mention  2-step RA or 4-step RA in the requirement of HO with PSCell.
Proposal 4: The requirement for handover with PSCell will be defined for no collision of PSCell PRACH with PCell PRACH, and adding clarification that additional uncertainty delay can be expected for this case.

	R4-2201135
	OPPO
	Proposal 1: If both source PCell and source PSCell configured MOs which have the same SSB frequency and SCS as target PSCell, UE use the SMTC in the MO configured by PCell.
Proposal 2: For parallel processing cases, UE SW processing and RF warm-up for PCell handover and PSCell addition/change are performed in parallel.
Proposal 3: For sequential processing cases, UE SW processing and RF warm-up for PCell handover and PSCell addition/change are performed in sequential.
· Tprocessing for HO with PSCell = max(Tprocessing for PCell HO, Tprocessing for PSCell addition/change)
Proposal 4: If sequential processing is used for HO with PSCell, UE may have an interruption on new PCell due to the PSCell addition. 

	R4-2201202
	Huawei, Hisilicon
	Proposal 1:  If both source PCell and source PSCell configured MOs which have the same SSB frequency and SCS as target PSCell, UE use the SMTC in the MO configured by PCell or up to UE implementation.
Observation 1: It is clearer to discuss the exact value of Tprocessing in case by case manner. 
Proposal 2: Define Tprocessing for HO with PSCell according to Table I.
Table I. Tprocessing_HO and Tprocessing_PSCell for HO with PSCell
	Scenarios
	Source PCell
	Target PCell
	Source PSCell
	Target PSCell
	Tprocessing_HO
	Tprocessing_PSCell


	NR SA to EN-DC
	FR1
	LTE
	NA
	FR1
	20ms
	20ms

	
	FR1
	LTE
	NA
	FR2
	40ms
	40ms

	
	FR2
	LTE
	NA
	FR1
	40ms
	40ms

	
	FR2
	LTE
	NA
	FR2
	40ms
	40ms

	EN-DC to EN-DC
	LTE
	FR1
	LTE
	FR1
	20ms
	20ms

	
	LTE
	FR1
	LTE
	FR2
	40ms
	40ms

	
	LTE
	FR2
	LTE
	FR1
	40ms
	40ms

	
	LTE
	FR2
	LTE
	FR2
	20ms
	20ms

	NE-DC to NE-DC
	FR1
	LTE
	FR1
	LTE
	20ms
	20ms

	NR-DC to NR-DC
	FR1
	FR2
	FR1
	FR2
	20ms
	20ms



Observation 2: According to RAN2 agreement, UE applies the PSCell SMTC configuration based on the timing reference of target EUTRA PCell for the case of NR SA to EN-DC HO with PSCell addition.
Proposal 3: No need to define interruption requirements on target PCell due to PSCell addition/change.
Proposal 4: 
for EN-DC, an additional uncertainty delay due to PSCell RACH collision with PCell UL channels may be introduced if the PSCell RACH cannot be transmitted based on the criteria in TS38.213 section 7.6.1; 
for NE-DC, an additional uncertainty delay due to PCell RACH collision with PSCell RACH may be introduced if the PCell RACH cannot be transmitted based on the criteria in TS38.213 section 7.6.2; 
otherwise, if target PCell and target PSCell are on the different FRs for EN-DC or NR-DC, no need to consider RO collision issue.

	R4-2201203
	Huawei, Hisilicon
	Draft CR on requirements for HO with PSCell from EN-DC to EN-DC


	R4-2201380
	Ericsson
	Proposal 1:		UE shall be capable of software processing and RF warm-up in parallel for PCell and PSCell regardless whether other activities (e.g., cell detection) are carried out in parallel or in sequence.

Proposal 2: Tprocessing should be the maximum value between UE processing timing of PCell HO and UE processing timing of PSCell addition/change. Tprocessing for HO with PSCell = max (Tprocessing for PCell HO, Tprocessing for PSCell addition/change)

Proposal 3: RAN4 to agree that no additional interruption requirements on PCell should be defined during HO with PSCell due to sequential RF retuning of PSCell.

Proposal 4: RAN4 to agree that the requirements defined for handover with PSCell will be applied both 2-step RA and 4-step RA. No need to mention it in the specification.

Proposal 5: Requirements for HO with PSCell when PSCell is on NR-U shall be discussed in parallel with licensed carrier requirements and be specified in Rel-17.

Proposal 6: Tsearch + T∆ + Tmargin for PCell HO and PSCell addition/change, when PSCell is on unlicensed carrier can be performed in sequence. 

Proposal 7: 	For EN-DC to EN-DC HO with PSCell with PSCell under CCA, the delay requirement shall be specified separately for PCell and PSCell and shall use ending points as PRACH preamble transmission in PCell and PSCell, respectively. 

Proposal 8:  For NR PSCell change with target NR PSCell under CCA (band n46), the NR PSCell addition requirement in TS 36.133 clause 7.31A.2 can be used as baseline, with the following modification:
· Tprocessing = 20ms when source and target cells are in same FR
· Tprocessing = 40ms when source and target cells are in different FRs

Proposal 9:	When PSCC is under CCA, if UE is incapable of simultaneous PRACH preamble transmission in PCell and PSCell, and RACH occasions in PCell and PSCell collide, then UE shall prioritize PRACH preamble transmission on the carrier with CCA. An additional uncertainty term or redefinition of TIU is introduced for the leg without CCA.


	R4-2201381
	Ericsson
	Drfat CR on HO with PSCell requirements for NE DC to NE-DC


	R4-2201542
	Nokia, Nokia Shanghai Bell
	1. In HO with PSCell for NR-DC to NR-DC, parallel processing delay requirements which will reuse legacy HO and PSCell addition will fulfill the delay in this specific case when SMTC of target unknown PSCell is configured in targetcellSMTC-SCG-r16 but not configured in reconfigurationWithSync.
1. HO with PSCell RRM requirements can refer to existing handover requirements and PSCell addition requirements directly. 
Define the delay requirements for HO with PSCell for NR-DC to NR-DC as reusing current HO and PSCell addition/change requirements directly for both parallel processing and sequential processing. 
No additional interruption should be defined during HO with PSCell due to PSCell RF retuning.
Both 2-step RA and 4-step RA are applicable for HO with PSCell and no need to mention 2-step or 4-step in HO with PSCell requirements.
For EN-DC and NR-DC, the requirement for handover with PSCell will be defined for no collision of PSCell PRACH with PCell PRACH, and adding clarification that additional uncertainty delay can be expected for the case of RACH occasion collision between PCell and PSCell.
Follow the same assumption as legacy HO requirements and do not need to discuss CSI-RS based CFRA in this WI.

	R4-2201543
	Nokia, Nokia Shanghai Bell
	dratCR on HO with PSCell


	R4-2201851
	MediaTek Inc.
	Proposal 1: If both source PCell and source PSCell have configured the UE with MOs, it is up to UE implementation to use the SMTC of which MO.
Proposal 2: For both parallel processing cases and sequential processing cases, UE SW processing and RF warm-up for PCell handover and PSCell addition/change can be performed in parallel.
Proposal 3: The overall Tprocessing for HO with PSCell should be max(Tprocessing for PCell HO, Tprocessing for PSCell addition/change) +10ms .
Proposal 4: Whether interruption requirements on PCell/PSCell due to PSCell/PCell RF retuning are needed depend on RAN4 conclusion on whether SW processing and RF warm-up can be performed in parallel.
Proposal 5: No need to mention 2-step RA or 4-step RA in the requirement of HO with PSCell.
Proposal 6: Do not consider CSI-RS based CFRA for handover with PSCell in this WI.
Proposal 7: Postpone the requirement design of NR-U HO with PSCell until RAN4 completes the baseline requirement for HO with PSCell on licensed band.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1 Scenarios for RRM requirement of HO with PSCell
Sub-topic description:
There is no open issue for this sub-topic.


Sub-topic 2-2 Delay requirement design of HO with PSCell
Sub-topic description:  
Open issues and candidate options before e-meeting:
Issue 2-2-2c-1: If both source PCell and source PSCell configured MOs which have the same SSB frequency and SCS as target PSCell, UE use the SMTC in the MO 
The issue is related to scenarios of HO with PSCell for NR-DC to NR-DC and for EN-DC to EN-DC.
The principle may also be applied to HO with PSCell for NR-SA to EN-DC, depending on further RAN2 reply.
· Proposals
· Option 1 (Apple, CATT, CMCC, Xiaomi, OPPO, Huawei)
· Configured by PCell
· Option 2 (Apple, Qualcomm, CMCC, vivo, Huawei, MediaTek)
· Up to UE implementation
· Recommended WF
· Agree on option 2
Note: It seems difficult to coverage and not so meaningful for open discussions. Moderator would like to check if option 2 is agreeable to all companies.

· 1st round Comment collection:
	Company
	Comments

	CMCC
	OK with recommended WF.

	Apple
	Either option is fine to us.

	Qualcomm
	Agree with recommended WF.

	OPPO
	Agree with recommended WF.

	Xiaomi
	Fine with option 2.

	ZTE
	Agree with the recommended WF.

	Huawei
	We prefer option 1. But also fine with option 2 as suggested by moderator, then it means requirements are considered based on the longer SMTC period.

	Intel
	Agree with recommended WF.

	Ericsson
	Either options are OK with us

	vivo
	Agree with recommended WF.

	Nokia
	We have different view. we think UE should use the shortest SMTC in the MOs.
Option 3, the shortest SMTC in the configured MOs

	MediaTek
	Option 2 is agreeable from our view, this option can also follow the specs defined for PSCell change in clause 8.11 of 38.133:
“If the SMTC periodicity of the target cell is not provided within the PSCell change message, and measObjectNRs having the same SSB frequency and subcarrier spacing configured by MN and SN have different SMTC, Trs is the periodicity of one of the SMTC which is up to UE implementation.”

	CATT
	Fine with the recommended WF. 

	
	




Issue 2-2-3a: Timeline of Tprocessing (UE SW processing and RF warm-up(if needed) time) for HO with PSCell
· Proposals
· Option 1: (CATT, Intel, vivo, ZTE, Ericsson, MTK, Intel, vivo, Nokia)
· For both parallel processing cases and sequential processing cases, UE SW processing and RF warm-up for PCell handover and PSCell addition/change are performed in parallel.
· Option 2: (Apple, Xiaomi, OPPO)
· For parallel processing cases, UE SW processing and RF warm-up for PCell handover and PSCell addition/change are performed in parallel.
· For sequential processing cases, UE SW processing and RF warm-up for PCell handover and PSCell addition/change are performed in sequential.
· Recommended WF
· For parallel processing cases, UE SW processing and RF warm-up for PCell handover and PSCell addition/change are performed in parallel.
· FFS for sequential processing cases 

· 1st round Comment collection:
	Company
	Comments

	CMCC
	Option 1. For parallel processing case, there is no doubt that UE SW processing and RF warm-up for PCell handover and PSCell addition/change will be performed in parallel. For sequential case, considering the timing of target PSCell is based on the timing of the target PCell, it was agreed that sequential processing is used for cell search, SSB processing margin and fine time/frequency tracking and acquiring timing information for PCell. But for Tprocessing, since it is about UE SW processing and RF warm-up, which is not related with timing reference, they can be performed in parallel for PCell handover and PSCell addition/change.

	Apple
	Support option 2. We can also agree with moderator suggestion to conclude on parallel case first. For sequential processing, we don’t see the strong justification to mandate UE to tune RF for both PCell HO and PSCell addition/change simultaneously, and as we discussed in our paper, in this case UE would just waste power if the RF is tuned to cover PSCC during the PCell HO but UE cannot do any DL synchronization on that PSCell.

	Qualcomm
	We support Option1. 
UE SW processing and RF warm-up can be performed in parallel regardless of sequential or parallel processing for cell search. 

	OPPO
	Support option 2. Both sequential and parallel processing could be possible UE implementation. We should not restrict the requirements for different UEs. We also agree with Apple’s comments that UE maynot do any DL synchronization on that PSCell during the PCell HO.

	Xiaomi
	Support option 2, for sequential processing cases, from UE perspective, all the possible UE implementation should be allowed for UE SW processing and RF warm-up operations. UE may operate UE SW processing and RF warm-up for PSCell addition/change after the timing of target PCell is ready which is beneficial for power saving.

	ZTE
	We support option 1. UE SW processing and RF warm-up for PCell handover and PSCell addition/change could be performed in parallel.

	Huawei
	We are wandering what is the impact on spec if agreeing on above proposal. From our understanding, components contained in Tprocessing are implementation specific. It is only the assumption to discuss the value, we suggest to discuss the value directly.

	Intel
	Support option 1. For both parallel processing cases and sequential processing cases, UE SW processing and RF warm-up for PCell handover and PSCell addition/change are performed independently and in parallel.

	Ericsson
	We support option 1. We are OK with Huawei suggestion too. 

	vivo
	We support option 1 and the recommended WF.
For sequential case, we agree with the proponents on the power consumption part. We share the same concern with Huawei on the potential spec impact for this discussion, especially if we need to consider X as margin. Therefore, we prefer to continue discussion based on the recommended WF.

	Nokia
	We support option 1. UE SW processing and RF warm-up for PCell HO and PSCell addition/change can be performed in parallel regardless of sequential or parallel processing.

	MTK
	We support option 1, where UE SW processing and RF warm-up for PCell handover and PSCell addition/change can be performed in parallel for both parallel and sequential processing. We can also agree with the WF recommended by the moderator.

	CATT
	Support option 1. 

	
	



Issue 2-2-3b: If UE SW processing and RF warm-up for PCell HO and PSCell addition/change are performed in parallel
There are proposals that the processing time would be better to be discussed for different scenarios in a tabulated form. Moderator still thinks it should be simpler agreeing on high level principle by taking previous agreements/common understanding into consideration. There final processing time can be derived by taking all relevant agreements into account.
In the previous two meetings, following common understanding is reached regarding processing timing for legacy PCell handover and PSCell addition/change.
· 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
· Tprocessing for PSCell change for NR-DC and EN-DC
· 20ms, when source and target cells are in the same FR
· 40ms, when source and target cells are in different FRs
· Tprocessing for PSCell addition for NR-DC and EN-DC
· 20ms, when NR PSCell is in the same FR as PCell
· 40ms, when NR PSCell is in the different FR from PCell
· Proposals
· Option 1: (CATT, Apple, OPPO, Ericsson)
· Tprocessing for HO with PSCell = max(Tprocessing for PCell HO, Tprocessing for PSCell addition/change)
· Option 1a: (Qualcomm, vivo, Xiaomi, MTK)
· Tprocessing for HO with PSCell = max(Tprocessing for PCell HO, Tprocessing for PSCell addition/change) + [X] ms.
· X=5 (Qualcomm, Xiaomi)
· X=10 (MTK)
· X=FFS and can be different for different HO with PSCell scenarios (vivo)
· Option 2a: (Intel, CMCC)
· Tprocessing applies independently for PCell and PSCell.
·  FFS whether margin is needed
· Recommended WF
· Further discussion in the 1st round.

· 1st round Comment collection:
	Company
	Comments

	CMCC
	Option 2a. For parallel processing case, it was agreed to define delay requirements for HO and PSCell addition/change separately with the ending points defined as PCell PRACH and PSCell PRACH respectively, which, in our understanding, means that PSCell addition delay and HO delay are specified separately and independently. With this understanding, at least for parallel processing case, Tprocessing applies independently for PCell and PSCell, and no additional margin is needed.

	Apple
	We support option 1 and can compromise to option 1a with X=10.

	Qualcomm
	We support option1a X=5ms/10ms. Simple requirements need to be defined rather than define the requirements per cases. 

	OPPO
	Option 1 and can compromise to option 1a with X=5/10ms. At least we can firstly agree on the majority view by defining joint Tprocessing for HO with PSCell. 

	Xiaomi
	Option 1a, additional margin should be considered for the UE SW processing and RF warm-up in parallel, and we think 5ms is a proper value.

	ZTE
	Support option 1.

	Huawei
	Support option 1.

	Intel
	Support option 2a at least for parallel processing.
 For this issue, the assumption is that UE SW processing and RF warm-up for PCell HO and PSCell addition/change are performed in parallel, there is no dependency between PCell and PSCell processing. In last meeting, RAN4 agreed to define delay requirements for HO and PSCell addition/change separately, the agreement is as follows:
	Issue 2-2-5: Ending point of the delay requirement for HO with PSCell
Defining delay requirements for HO and PSCell addition/change separately with the ending points defined as PCell PRACH and PSCell PRACH respectively.



Therefore, we don’t need to define a unified Tprocessing for HO with PSCell. Tprocessing for PCell and PSCell can be used in each requirement respectively.
We are also open to define extra margin for Tprocessing, e.g. 5 or 10ms.
By the way, the issue is also related to Issue 2-2-8a, it seems that many companies prefer option 3.
In option 3, Tprocessing is defined for PCell and PSCell respectively in parallel processing. We don’t know what’s the assumption here and why a combined value is introduced.

	Ericsson
	Support option 1

	vivo
	Support option 1a. X can be FFS.

	Nokia
	We have agreed the Tprocessing each for PCell HO and PSCell addition/change in previous meeting, Since UE SW processing and RF warm-up for PCell HO and PSCell addition/change are performed in parallel, Tprocessing applies independently for PCell HO and PSCell addition/change with no margin and can reuse the Tprocessing in legacy requirements directly.

	MTK
	Support option 1a. If the UE SW processing and RF warm-up for PCell handover and PSCell addition/change are performed in parallel, the overall processing time needs to choose the maximum value between PCell HO and PSCell addition/change plus an additional margin of 10 ms. This margin is introduced to consider worst-case scenario when some RF components or SW resources might be shared between PCell and PSCell. Therefore, we support option 1a with X=10ms.

	CATT
	Support option 1. No additional margin is needed. 

	
	



Issue 2-2-3c: If UE SW processing and RF warm-up for PCell HO and PSCell addition/change are performed in sequential
It further depends on conclusion of Issue 2-2-3a whether this is needed or not.
· Proposals
· Option 1: (Apple, Xiaomi)
· Tprocessing for HO with PSCell = sum (Tprocessing for PCell HO, Tprocessing for PSCell addition/change)
· Recommended WF
· Hold on discussion in the 1st round.

Issue 2-2-3d: Processing timeline for NR SA to EN-DC 
· Proposals
· Option 1 (vivo)
· In R17, RAN4 will further discuss and conclude the feasibility and necessity of UE parallel processing in HO with PSCell from NR-SA to EN-DC for the case when network can provide SMTC of target unknown PSCell outside the container obtained from target E-UTRAN PCell, and if needed, send LS to RAN2 asking for the corresponding signalling design.
· In R17, for HO with PSCell from NR-SA to EN-DC, RAN4 work on RRM requirements firstly assuming
· parallel processing for the case when target PSCell is known, and
· sequential processing for the case when SMTC of target unknown PSCell is provided to UE in the container obtained from target E-UTRAN PCell, and
· parallel processing for the case when SMTC of target unknown PSCell is obtained by UE from the MOs of source PCell
· Recommended WF
· Further discussion in the 1st round

· 1st round Comment collection:
	Company
	Comments

	Apple
	We suggest waiting the LS reply from RAN2 on this issue, and we don’t think it’s reasonable to extend the signaling design to cover a new case where PSCell configuration is outside the container (in our understanding it not a valid option in RAN2 but we can check in the reply LS).
Regarding the current RAN4 work, in our previous paper, we think:
· sequential processing is used for the case when SMTC of target unknown PSCell is provided to UE in the container obtained from target E-UTRAN PCell
· otherwise, parallel processing is used (all the other cases shall assume parallel processing since UE doesn’t need to wait for new LTE PCell timing acquisition)

	Qualcomm
	Per RAN2 agreements, sequential processing shall be used for NR SA to EN-DC. 
RAN2 confirms that UE applies the PSCell SMTC configuration based on the timing reference of target EUTRA PCell for the case of NR SA to EN-DC HO with PSCell addition (if explicit SMTC configuration is present in RRCConnectionReconfiguration).- RAN2#116-e, [010][NR16] connection Control

	Huawei
	For the first bullet, it is possible for parallel processing if UE obtains the SMTC in MO. So we didn’t see the strong need to add another signaling for SMTC configuration. And I think it is similar to the case of NR-DC. 

	vivo
	It is OK to FFS for this issue until the 2nd round.
To Qualcomm, RAN2 agreements was only for R16, and if RAN4 can reach consensus, we still see some signaling impact is possible in R17.
For NR-SA to EN-DC, the SMTC configuration and the SMTC used by UE are:
[image: ]
The main issue is that:
· Even if network knows the timing reference of the target PCell, it may miss the chance to provide UE such information via MO configuration before the HO command take place.
· Network has no information whether the target PSCell is known or unknown from UE perspective, therefore, it is difficult for network to differentiate between Row1 and Row 2 or 3 in above table.
Therefore, we think the necessity of new signaling can be justified.
To Huawei, yes, it is similar to the case of NR-DC, and we do not think anything is new here.

	Nokia
	LS has sent to RAN2 in last RAN4 meeting. We can wait the response from RAN2.

	MTK
	For NR SA to EN-DC scenario, we think the processing timeline can be based on the following:
· If the SMTC of the target PSCell is configured in HO command:
· UE follows the SMTC in the HO command, which, in this case, is based on the timing reference of target E-UTRAN PCell. Therefore, sequential processing should be performed to get the target PCell timing first.
· If the SMTC of the target PSCell is not configured in HO command:
· If UE is configured with source PCell MO:
· UE follows the SMTC in this MO. Therefore, parallel processing can be performed.
· If UE is not configured with source PCell MO:
· UE assumes SSB has 5ms periodicity. Therefore, parallel processing can be performed.

	Qualcomm
	Wait the response from RAN2. 

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Issue 2-2-8a: How the HO with PSCell delay requirements are specified
· Proposals
· Option 1: (Intel)
· The delay requirements for HO with PSCell for NR-DC can be described as:
· THO = TRRC_delay + Tsearch_PCell + Tprocessing + TIU  + T∆_PCell + Tmargin 
· TPSCell= TRRC_delay + a*(Tsearch_PCell + T∆_PCell + Tmargin) + Tsearch_PSCell + T∆_PSCell + Tprocessing +TPSCell_ DU + Tmargin ms
· Where a=1 if targetCellSMTC-SCG is configured but not configured in reconfigurationWithSync; a = 0 otherwise.
· Option 2: (CATT)
· The delay requirements for HO with PSCell are defined as PCell handover delay requirements and PScell addition delay requirements respectively.
· The delay requirements for PScell addition are defined with parameter of o×TPCell_timing, and defining o = 0 for parallel cases and o = 1 for sequential cases.
· Option 3: (CMCC)
· For the parallel processing case of HO with PSCell, PSCell addition delay requirements and HO delay requirements are defined separately:
· PSCell addition delay= TRRC_delay + Tprocessing + Tsearch + T∆ + TPSCell_ DU + 2 ms  
· HO delay = TRRC_delay +Tinterrupt = TRRC_delay +Tsearch + TIU + Tprocessing + T∆ + Tmargin ms
· Option 4: (Nokia)
· [bookmark: _Hlk92719361]HO with PSCell RRM requirements can refer to existing handover requirements and PSCell addition/change requirements directly. 
· Define the delay requirements for HO with PSCell for NR-DC to NR-DC as reusing current HO and PSCell addition/change requirements directly for both parallel processing and sequential processing. 
· Option 5: (vivo)
· RAN4 concludes whether to specify one delay requirement for PCell HO after the impacts from PSCell addition to PCell HO are all clear.
· Recommended WF
· Further discussion in the 1st round
Moderator thinks it would be helpful for CR structure if high level principle can be agreed. It can also be totally up to CR discussion. Company’s views are welcome.

· 1st round Comment collection:
	Company
	Comments

	CMCC
	Option 3. For parallel processing case, it was agreed to define delay requirements for HO and PSCell addition/change separately with the ending points defined as PCell PRACH and PSCell PRACH respectively, which, in our understanding, means that PSCell addition delay and HO delay are specified separately and independently. With this understanding, option 3 is proposed for the parallel processing case.

	Apple
	Agree with moderator, up to all above issues, we could agree on the CR structure first. Option 3 is a good starting point for parallel processing.

	Qualcomm
	For parallel processing: Option1, 3
For sequential processing: Option1. 

	OPPO
	We can firstly agree on parallel processing case. Option 3 is fine.
For sequential processing, it is related to other issues like 2-2-3c. We are ok to further discuss in 2nd round or CR discussion.

	Xiaomi
	For parallel processing case: Option 3
For sequential processing case: depend on the conclusion of issue 2-2-3c.

	vivo
	For parallel processing: Option1. Option 3 is the same. 
Moreover, TIU for the PCell Handover can be impacted by ‘a’ factor in option 1, since it is quite unlikely to consider PRACH collision for the sequential case, but quite likely to consider PRACH collision for the parallel case.
For sequential processing: Option1. 

	Huawei
	For CR structures, we suggest to define requirements taking following structures as exmaple:
5.x	EN-DC Handover with PSCell
5.x.y.1 Handover with PSCell Interruption time
5.x.y.2 Handover with PSCell - NR PSCell Changing Delay requirements

	Intel
	Fine with Option 3.

	Ericsson
	Tprocessing is not agreed yet.
If all components can be performed in parallel, option 3 is OK.
If at least some are sequential, one equation may be considered.

	Nokia
	We support option 4. From the delay requirements point of view, Option 3 is similar to option 4. The difference is on the specification structure.
We think that it would be helpful on the agreement of CR structure.
From our view, since parallel processing is our baseline, and the delay requirements for parallel processing would be same as legacy PCell HO and PSCell addition/change requirements, we can refer to current legacy PCell HO and PSCell addition/change requirement directly to reduce the duplicated requirements in specification, then if extra delay is needed for specific cases like sequential processing, we can add the extra delay as incrementation based on the reference to legacy requirements. 

	MTK
	Ok with option 1 to define the delay requirements for HO with PSCell for both parallel and sequential processing.

	CATT
	Support option 1 and option 2 which are the same in our view. 

	
	

	
	




Sub-topic 2-3 Interruption requirement design of HO with PSCell
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-3-2b: Interruption requirements on PCell due to PSCell RF retuning
It further depends on conclusion of Issue 2-2-3a whether this is needed or not.
· Proposals
· Option 1 (CATT, ZTE, Huawei, vivo, Ericsson, Nokia)
· No additional interruption requirements should be defined during HO with PSCell
· Option 2 (Apple, Xiaomi, OPPO)
· 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.
· Option 3 (MTK)
· Whether interruption requirements on PCell/PSCell due to PSCell/PCell RF retuning are needed depend on RAN4 conclusion on whether SW processing and RF warm-up can be performed in parallel
· Recommended WF
· Hold on discussion in the 1st round. RAN4 needs to conclude issue 2-2-3a firstly.

Sub-topic 2-4 Generic RACH assumption for HO with PSCell
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-4-1: 2 step and 4 step RACH for HO with PSCell
· Proposals
· Option 1a (CATT, vivo, Nokia, Ericsson): 
· The requirements defined for handover with PSCell will be applied both 2-step RA and 4-step RA. No need to mention it in the specification.
· Option 1b (Apple, Xiaomi, ZTE, MTK): 
· No need to mention 2-step RA or 4-step RA in the requirement of HO with PSCell.
· Option 2 (Apple, Qualcomm, OPPO, MTK): 
· For requirement of HO with PSCell, RAN4 starts the discussion with 4 step RACH first and FFS on 2 step RACH.
· Recommended WF
· Further discussion in the 1st round.

· 1st round Comment collection:
	Company
	Comments

	Apple
	Option 1b or 2. We didn’t see big difference between option 1a and 1b if it’s not mentioned in the spec. 

	Qualcomm
	We support Option2. 
Once the requirements are finalized with 4-step RACH then discuss about 2-step RACH. 

	Xiaomi
	Option 1b or 2, In legacy handover requirement, 2-step RACH and 4-step RACH are not mentioned in the requirement. Similarly, we think there is no need to mention 2-step RACH or 4-step RACH in the requirement of HO with PSCell. Regarding whether 2-step RACH is supported for HO with PSCell is another issue, RAN4 can define the requirement for 4-step based HO with PSCell in this release, as 2-step RACH is introduced in Rel-16, and this WI is assumed to be enhanced based on Rel-15 features.

	ZTE
	We support option 1a or 1b. No big difference between these two options.

	Intel
	Prefer Option 1b.

	Ericsson
	Option 1a

	vivo
	Support option 1a but also OK to option 1b. 

	Nokia
	We support option 1a, option 1b is also fine.

	MTK
	Support option 1b. No need to mention 2-step RA or 4-step RA in the requirement of HO with PSCell.

	CATT
	Support option 1a and 1b. 

	
	

	
	

	
	

	
	



Issue 2-4-2: RACH occasion collision between Pcell and PSCell
· Proposals
· Option 1a (Apple, Huawei): 
· For FR1+FR1 EN-DC, adding clarification that additional uncertainty delay can be expected for PSCell RACH collision with PCell UL channels if the PSCell RACH cannot be transmitted based on the criteria in TS38.213 section 7.6.1; 
· For FR1+FR1 NE-DC, adding clarification that additional uncertainty delay can be expected for PCell RACH collision with PSCell RACH if the PCell RACH cannot be transmitted based on the criteria in TS38.213 section 7.6.2; 
· Otherwise, if target PCell and target PSCell are on the different FRs for EN-DC or NR-DC, no need to consider RO collision issue.
· Option 1b (vivo): 
· If target cells are in FR1+FR1 EN-DC, an additional uncertainty delay due to PSCell PRACH collision with PCell UL channels may be introduced if the PSCell RACH cannot be transmitted based on the criteria in TS38.213 section 7.6.1;
· If target cells are in FR1+FR1 NE-DC, an additional uncertainty delay due to PCell PRACH collision with PSCell UL channels may be introduced if the PSCell RACH cannot be transmitted based on the criteria in TS38.213 section 7.6.1A;
· Otherwise, if target PCell and target PSCell are on the different FRs for EN-DC or NR-DC, no need to consider PRACH collision issue.
· Option 2a (Intel, CATT, ZTE, Nokia): 
· The requirement for handover with PSCell will be defined for no collision of PSCell PRACH with PCell PRACH, and adding clarification that additional uncertainty delay can be expected for this case.
· Option 2b (Xiaomi): 
· The requirement for handover with PSCell is defined without considering additional uncertainty delay.
· RAN4 add the clarification in TS38.133 that additional uncertainty delay for HO with PSCell can be expected when PCell RACH or PSCell RACH cannot be transmit based on the criteria in TS38.213.
· Recommended WF
· Further discussion in the 1st round.

· 1st round Comment collection:
	Company
	Comments

	Apple
	Option 1a has typo about the section number of TS38.213. It shall be:
· For FR1+FR1 EN-DC, adding clarification that additional uncertainty delay can be expected for PSCell RACH collision with PCell UL channels if the PSCell RACH cannot be transmitted based on the criteria in TS38.213 section 7.6.1; 
· For FR1+FR1 NE-DC, adding clarification that additional uncertainty delay can be expected for PCell RACH collision with PSCell RACH if the PCell RACH cannot be transmitted based on the criteria in TS38.213 section 7.6.1A; 
· Otherwise, if target PCell and target PSCell are on the different FRs for EN-DC or NR-DC, no need to consider RO collision issue.
We didn’t see difference between option 1a and 1b, and we can support both. For option 2a, if the PCell and PSCell belongs to different FRs, the additional uncertainty delay is not needed and HO requirement shall still apply.

	Qualcomm
	Okay with option1a, 1b.

	OPPO
	Okay with option1a, 1b.

	Xiaomi
	Fine with option 1a or 1b

	Huawei
	Support option 1a/1b, which are the same.

	Intel
	Fine with option 2a, can compromise to option 1a or 1b to move forward.

	vivo
	1b is just to prevent mis-interpretation, and make sure NR-SA to EN-DC is also counted in the first bullet. 
If companies are fine, we can go with 1b.

	Nokia
	We support option 2a and 1a. option 1a and option 2a are talking the same things, adding clarification that additional uncertainty delay can be expected for the specific case based on the criteria in TS 38.213.
For option 1a, Could we change the wording as LTE+FR1 in EN-DC and FR1+LTE in NE-DC to make it a little clear?

	MTK
	Options 1a and 1b look similar. We are fine with either.

	CATT
	Support option 2a and compromise to option 1a to move forward. 

	
	

	
	

	
	

	
	



Issue 2-4-4: CSI-RS based CFRA
· Proposals
· Option 1 (Apple): 
· Not define detailed requirement for HO with PSCell when CSI-RS based CFRA is used, but only clarify in spec that longer delay would be expected for HO with PSCell when CSI-RS based CFRA is used.
· Option 2a (vivo): 
· CSI-RS based CFRA is deprioritized in the discussion of HO with PSCell in R17 WI.
· Option 2b (Nokia): 
· Follow the same assumption as legacy HO requirements and do not need to discuss CSI-RS based CFRA
· Option 2c (CATT, Xiaomi, MTK): 
· Do not consider CSI-RS based CFRA for handover with PSCell in this WI.
· Recommended WF
· Check if option 2c is agreeable.

· 1st round Comment collection:
	Company
	Comments

	Apple
	Option 1 to clarify if such CSI-RS based CFRA is configured.

	Qualcomm
	Option 2a,2b, and 2c are okay. 

	Xiaomi
	Option 2c, not consider CSI-RS based CFRA for handover with PSCell.

	ZTE
	Support option 2a.

	vivo
	Support recommended WF.
Whether clarification is needed can be discussed in the CR phase.

	Nokia
	We support option 2b and 2c. 

	MTK
	Our view is to focus on the SSB measurements as a baseline for HO with PSCell and not consider CSI-RS based CFRA. Therefore, we are fine with options 2c, 2b and 2a.

	CATT
	Support option 2c. 

	
	

	
	

	
	

	
	

	
	

	
	



Sub-topic 2-5 Requirements for NR-U
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-5-1: Requirements for HO with PSCell for NR-U
There are proposals from one company on requirements for HO with PSCell for NR-U. It is moderator’s understanding that it is not time to discuss the requirements detail without agreements on whether or not the requirements should be introduced in Rel-17. Moderator would encourage companies to agree on whether or not to introduce NR-U requirements firstly.
· Proposals
· Option 1 (CATT, MTK): 
· Postpone the requirement design of NR-U HO with PSCell until RAN4 completes the baseline requirement for HO with PSCell on licensed band.
· Option 2 (Ericsson): 
· Requirements for HO with PSCell when PSCell is on NR-U shall be discussed in parallel with licensed carrier requirements and be specified in Rel-17
· Recommended WF
· Further discussion in the 1st round.

· 1st round Comment collection:
	Company
	Comments

	Apple
	Option 1 or we may discuss it in R18 if RAN4 companies can have common interest on it.

	Qualcomm
	We support Option 1. 

	OPPO
	Option 1.

	ZTE
	Support option 1.

	Intel
	Support option 1.

	Ericsson
	Option 2.  For NR-U we need to only discuss the differences w.r.t licensed carrier for PSCell and we do not see the dependency of licensed carrier agreements on the differences part, and it can go on in parallel. Moreover, most of the issues for licensed carrier are sorted now.

	vivo
	Support option 1. We are also OK to discuss it in R18.

	MTK
	Support option 1. Our view is that to focus on the licensed band requirements for HO with PSCell as a baseline. Therefore, we support to postpone the requirement design of NR-U HO with PSCell until RAN4 completes the requirements for HO with PSCell on licensed band.

	CATT
	Support option 1. 

	
	

	
	

	
	

	
	

	
	



Sub-topic 2-6 UE feature
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-6-1: UE feature group for HO with PSCell
· Proposals
· Option 1 (vivo): 
· No new UE capability is introduced for sequential processing in HO with PSCell. UE should be mandatory to support both parallel processing and sequential processing if it supports HO with PSCell.
· Option 2 (Apple [R4-2200286]):
· Support of RRM requirements of handover with PSCell, including the 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
· Option 2a (Intel [R4-2200544]):
· Support of Handover with PSCell RRM requirements
· Recommended WF
· Further discussion in the 1st round.

· 1st round Comment collection:
	Company
	Comments

	Apple
	Support Option 2 (UE needs to indicate if it can support HO with PSCell, and if yes, then that implies parallel/sequential processing is supported).

	Qualcomm
	Issue 2-2-3a should be finalized first. 

	Xiaomi
	We are fine with option 1 and option2

	Huawei
	We suggest not to have dedicated UE capability to indicate whether UE can meet requirements. From our understanding, parallel or sequential process are not different UE capability but assumption in discussion for different cases (e.g. whether target cell timing is needed as reference timing)

	Intel
	Support option 2 and 2a.

	Ericsson
	Similar view as Huawei. Sequential processing is agreed due to the fact that timing acquisition from PCell is needed for PSCell timing acquisition and not due to processing capability of UE. 

	vivo
	We support option 1.
For option 2, we think this is repeating discussion the same as RAN4 did in R16. Moreover, HO w PSCell is not mandatory feature, especially for UE not supporting DC band combinations.

	Nokia
	Similar view as Huawei and Ericsson, parallel processing or sequential processing for HO with PSCell are for different cases when discussing delay requirements but not related to UE capability.

	MTK
	Agree with option1. Our understanding is that as long as the UE feature is supported (in this case HO with PSCell) its requirements should be mandatory not optional.

	CATT
	Same view as Huawei. 

	
	

	
	

	
	

	
	




Companies’ views collection for 1st round 
Open issues 
Comments are collected in section 1.2.


CRs/TPs comments collection
Companies are encouraged to provide comments on the structure and technical part of requirements. 
	CR/TP number
	Comments collection

	R4-2200290
	

	
	

	
	

	
	

	
	

	R4-2201203
	

	
		

	
	

	
	

	
	

	R4-2201381
	

	
	

	
	

	
	

	
	

	R4-2201543
	

	
	

	
	

	
	

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
Sub-topic 2-2 Delay requirement design of HO with PSCell
	
	Status summary 

	Issue 2-2-2c-1: If both source PCell and source PSCell configured MOs which have the same SSB frequency and SCS as target PSCell, UE use the SMTC in the MO
	12 companies support option 2. 
1 company proposed new option 3, which was also discussed in the last meeting.
Given the obvious majority view, moderator would like to propose option 2 as tentative agreement. 

Tentative agreements:
· In HO with PSCell for NR-DC to NR-DC, if SMTC of target unknown PSCell is not configured in either targetcellSMTC-SCG-r16 or reconfigurationWithSync, 
· If both source PCell and source PSCell configured MOs which have the same SSB frequency and SCS as target PSCell, it is up to UE implementation which SMTC in the MOs are used.

· In HO with PSCell for EN-DC to EN-DC, if SMTC of target unknown PSCell is not configured in either targetcellSMTC-SCG-r16 or reconfigurationWithSync, 
· If both source PCell and source PSCell configured MOs which have the same SSB frequency and SCS as target PSCell, it is up to UE implementation which SMTC in the MOs are used.

Recommendations for 2nd round:
Confirmation from Nokia is expected and comments are welcome if there are technical concerns on the tentative agreement.

	Issue 2-2-3a: Timeline of Tprocessing (UE SW processing and RF warm-up(if needed) time) for HO with PSCell

	9 companies support option 1.
3 companies support option 2.
1 company suggest to discuss the Tprocessing value directly. However, it is not clear to moderator how values can be decided if high level principle cannot be agreed. 

Given this issue has been discussed for a long time and there are other issues depending on it, Moderator would like to suggest to treat this issue in GTW session.

Candidate options:
Issue 2-2-3a: Timeline of Tprocessing (UE SW processing and RF warm-up(if needed) time) for HO with PSCell
· Proposals
· Option 1: (CMCC, Qualcomm, ZTE, Intel, Ericsson, vivo, Nokia, MTK, CATT)
· For both parallel processing cases and sequential processing cases, UE SW processing and RF warm-up for PCell handover and PSCell addition/change are performed in parallel.
· Option 2: (Apple, Xiaomi, OPPO)
· For parallel processing cases, UE SW processing and RF warm-up for PCell handover and PSCell addition/change are performed in parallel.
· For sequential processing cases, UE SW processing and RF warm-up for PCell handover and PSCell addition/change are performed in sequential.

Recommendations for 2nd round:
Discuss in the GTW session.

	Issue 2-2-3b: If UE SW processing and RF warm-up for PCell HO and PSCell addition/change are performed in parallel

	Views from companies are diverse. 
Given this issue has been discussed for a long time and is very difficult to converge by email discussion, Moderator would like to suggest to treat this issue in GTW session.

Candidate options:
Issue 2-2-3b: If UE SW processing and RF warm-up for PCell HO and PSCell addition/change are performed in parallel
· Proposals
· Option 1: (CATT, Apple, OPPO, ZTE, Huawei, Ericsson)
· Tprocessing for HO with PSCell = max(Tprocessing for PCell HO, Tprocessing for PSCell addition/change)
· Option 1a: (Qualcomm, vivo, Xiaomi, MTK, Apple, OPPO)
· Tprocessing for HO with PSCell = max(Tprocessing for PCell HO, Tprocessing for PSCell addition/change) + [X] ms.
· X=5 (Qualcomm, Xiaomi, OPPO)
· X=10 (MTK, Apple, Qualcomm)
· X=FFS and can be different for different HO with PSCell scenarios (vivo)
· Option 2a: (Intel, CMCC, [Nokia])
· Tprocessing applies independently for PCell and PSCell.
·  FFS whether margin is needed

Recommendations for 2nd round:
Discuss in the GTW session.

	Issue 2-2-3d: Processing timeline for NR SA to EN-DC
	Diverse views from companies.

Candidate options:
Issue 2-2-3d: Processing timeline for NR SA to EN-DC 
· Proposals
· Option 1 (vivo)
· In R17, RAN4 will further discuss and conclude the feasibility and necessity of UE parallel processing in HO with PSCell from NR-SA to EN-DC for the case when network can provide SMTC of target unknown PSCell outside the container obtained from target E-UTRAN PCell, and if needed, send LS to RAN2 asking for the corresponding signalling design.
· In R17, for HO with PSCell from NR-SA to EN-DC, RAN4 work on RRM requirements firstly assuming
· parallel processing for the case when target PSCell is known, and
· sequential processing for the case when SMTC of target unknown PSCell is provided to UE in the container obtained from target E-UTRAN PCell, and
· parallel processing for the case when SMTC of target unknown PSCell is obtained by UE from the MOs of source PCell
· Option 2 (Apple)
· sequential processing is used for the case when SMTC of target unknown PSCell is provided to UE in the container obtained from target E-UTRAN PCell
· otherwise, parallel processing is used (all the other cases shall assume parallel processing since UE doesn’t need to wait for new LTE PCell timing acquisition)
· Option 3 (Qualcomm)
· sequential processing shall be used
· Option 4 (MTK)
· If the SMTC of the target PSCell is configured in HO command:
· UE follows the SMTC in the HO command, which, in this case, is based on the timing reference of target E-UTRAN PCell. Therefore, sequential processing should be performed to get the target PCell timing first.
· If the SMTC of the target PSCell is not configured in HO command:
· If UE is configured with source PCell MO:
· UE follows the SMTC in this MO. Therefore, parallel processing can be performed.
· If UE is not configured with source PCell MO:
· UE assumes SSB has 5ms periodicity. Therefore, parallel processing can be performed.
· Option 5 (Apple, Nokia)
· Wait for RAN2 reply

Recommendations for 2nd round:
Continue discussion in the 2nd round.

	Issue 2-2-8a: How the HO with PSCell delay requirements are specified

	Some companies think option 1 and option 3 are same (similar) when it comes to parallel processing. Proponent of option 1 is also fine with option 3. One company thinks option 4 is similar to option 3 but spec structure may be different. Only one company proposed CR structure.
So, option 3 can be used as baseline for defining HO with PSCell delay requirements for parallel processing. The CR structure can be further discussed.
No comments are collected for CRs in section 1.3.2.
For sequential processing, it can be holding on and wait for outcome of issue 2-2-3a.
 
Tentative agreements:
· For the parallel processing case of HO with PSCell, PSCell addition delay requirements and HO delay requirements are defined separately:
· PSCell addition delay= TRRC_delay + Tprocessing + Tsearch + T∆ + TPSCell_ DU + 2 ms  
· HO delay = TRRC_delay +Tinterrupt = TRRC_delay +Tsearch + TIU + Tprocessing + T∆ + Tmargin ms

Recommendations for 2nd round:
Confirm tentative agreements in the 2nd round.
Collect comments for each CR, especially comments on CR structure.



Sub-topic 2-3 Interruption requirement design of HO with PSCell
	
	Status summary 

	
	



Sub-topic 2-4 Generic RACH assumption for HO with PSCell
	
	Status summary 

	Issue 2-4-1: 2 step and 4 step RACH for HO with PSCell

	9 companies are fine with option 1a and/or 1b.
1 company supports option 2.

There is obvious majority view. Moderator would like to propose option 1b as a compromised option with the condition it can be revisited if issue is identified in the future.

Tentative agreements:
· No need to mention 2-step RA or 4-step RA in the requirement of HO with PSCell.
· It can be revisited if issue is identified.

Recommendations for 2nd round:
Check if tentative agreements are agreeable in the 2nd round.

	Issue 2-4-2: RACH occasion collision between Pcell and PSCell

	Majority companies think option 1a (with typo corrected) and option 1b are almost the same. 2 companies supporting option 2a are fine with option 1a.
The term “FR1+FR1 EN-DC” and “FR1+FR1 NE-DC” may not be clear enough, at least to 2 companies.
Thus, moderator would like to propose option 1a (with typo corrected) as tentative agreements to be further confirmed in the 2nd round. In addition, clarification on “FR1+FR1 EN-DC” and “FR1+FR1 NE-DC” can also be further discussed.

Tentative agreements:
· For RACH occasion collision between Pcell and PSCell,
· For [FR1+FR1 EN-DC], adding clarification that additional uncertainty delay can be expected for PSCell RACH collision with PCell UL channels if the PSCell RACH cannot be transmitted based on the criteria in TS38.213 section 7.6.1; 
· For [FR1+FR1 NE-DC], adding clarification that additional uncertainty delay can be expected for PCell RACH collision with PSCell RACH if the PCell RACH cannot be transmitted based on the criteria in TS38.213 section 7.6.1A; 
· Otherwise, if target PCell and target PSCell are on the different FRs for EN-DC or NR-DC, no need to consider RO collision issue.

Recommendations for 2nd round:
Check if tentative agreements are agreeable in the 2nd round.
Companies are encouraged to provide suggestions on how to improve the term [FR1+FR1 EN-DC] and [FR1+FR1 NE-DC].

	Issue 2-4-4: CSI-RS based CFRA

	6 companies are fine with option 2c.
1 company supports option 1.
1 company supports option 2a.

Candidate options:
Issue 2-4-4: CSI-RS based CFRA
· Proposals
· Option 1 (Apple): 
· Not define detailed requirement for HO with PSCell when CSI-RS based CFRA is used, but only clarify in spec that longer delay would be expected for HO with PSCell when CSI-RS based CFRA is used.
· Option 2c (CATT, Xiaomi, MTK, Qualcomm, vivo, Nokia, ZTE?): 
· Do not consider CSI-RS based CFRA for handover with PSCell in this WI.

Recommendations for 2nd round:
Further discussion on the two options in the 2nd round. Apple is encouraged to check if option 2c is acceptable.



Sub-topic 2-5 Requirement for NR-U
	
	Status summary 

	Issue 2-5-1: Requirements for HO with PSCell for NR-U

	Majority view is to postpone the rrequirement design of NR-U HO with PSCell until RAN4 completes the baseline requirement for HO with PSCell on licensed band.
1 company thinks it can be discussed in parallel with requirements for licensed band.
2 companies think it can be discussed in Rel-18.

Since this has been discussed for several meetings and one company has strong view to define HO with PSCell requirements for NR-U in Rel-17, moderator would like to suggest to treat this issue in the GTW session.

Candidate options:
Issue 2-5-1: Requirements for HO with PSCell for NR-U
· Proposals
· Option 1 (CATT, MTK, Apple, Qualcomm, ZTE, Intel, vivo): 
· Postpone the requirement design of NR-U HO with PSCell until RAN4 completes the baseline requirement for HO with PSCell on licensed band.
· Option 2 (Ericsson): 
· Requirements for HO with PSCell when PSCell is on NR-U shall be discussed in parallel with licensed carrier requirements and be specified in Rel-17
· Option 3 (Apple, vivo): 
· Discuss requirements for NR-U in Rel-18.

Recommendations for 2nd round:
Further discuss in the GTW session.



Sub-topic 2-6 UE feature
	
	Status summary 

	
	Based on comments, moderator added option 1a as one of the candidate options, which would be similar to option 1 in moderator’s understanding. Option 2a is combined to option 2 as proponent of option 2a also supports option 2.

Candidate options:
Issue 2-6-1: UE feature group for HO with PSCell
· Proposals
· Option 1 (vivo, Xiaomi, MTK): 
· No new UE capability is introduced for sequential processing in HO with PSCell. UE should be mandatory to support both parallel processing and sequential processing if it supports HO with PSCell.
· Option 1a (Huawei, Ericsson, Nokia, CATT):
· No dedicated UE capability to indicate whether UE can meet requirements
· Option 2 (Apple, Intel, Xiaomi):
· Support of RRM requirements of handover with PSCell, including the 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

Recommendations for 2nd round:
Continue discussion in the 2nd round.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”




Discussion on 2nd round
Sub-topic 2-2 Delay requirement design of HO with PSCell
Sub-topic description:  
Issue 2-2-2c-1: If both source PCell and source PSCell configured MOs which have the same SSB frequency and SCS as target PSCell, UE use the SMTC in the MO 
Tentative agreements:
· In HO with PSCell for NR-DC to NR-DC, if SMTC of target unknown PSCell is not configured in either targetcellSMTC-SCG-r16 or reconfigurationWithSync, 
· If both source PCell and source PSCell configured MOs which have the same SSB frequency and SCS as target PSCell, it is up to UE implementation which SMTC in the MOs are used.

· In HO with PSCell for EN-DC to EN-DC, if SMTC of target unknown PSCell is not configured in either targetcellSMTC-SCG-r16 or reconfigurationWithSync, 
· If both source PCell and source PSCell configured MOs which have the same SSB frequency and SCS as target PSCell, it is up to UE implementation which SMTC in the MOs are used.

· Recommended WF
· Agree on tentative agreements
Nokia had different views in the 1st round discussion and is encouraged to check if the tentative agreements is acceptable.

· 2nd round Comment collection:
	Company
	Comments

	Xiaomi
	Fine with the recommended WF

	Huawei
	Fine with the recommended WF

	Ericsson
	OK with recommended WF

	Nokia
	We can compromise to the tentative agreement.

	MTK
	Fine with the recommended WF.

	Apple
	Fine with the recommended WF.

	Qualcomm
	Fine with the recommended WF

	Intel
	Fine with the recommended WF

	ZTE
	Agree with the recommended WF.

	vivo
	Agree with the recommended WF.

	CMCC
	OK with the tentative agreement

	
	

	
	

	
	



Issue 2-2-3a: Timeline of Tprocessing (UE SW processing and RF warm-up(if needed) time) for HO with PSCell
· Proposals
· Option 1: (CMCC, Qualcomm, ZTE, Intel, Ericsson, vivo, Nokia, MTK, CATT)
· For both parallel processing cases and sequential processing cases, UE SW processing and RF warm-up for PCell handover and PSCell addition/change are performed in parallel.
· Option 2: (Apple, Xiaomi, OPPO)
· For parallel processing cases, UE SW processing and RF warm-up for PCell handover and PSCell addition/change are performed in parallel.
· For sequential processing cases, UE SW processing and RF warm-up for PCell handover and PSCell addition/change are performed in sequential.
· Recommended WF
· Suggested to be discussed in the GTW session.
· Updated comments are encouraged before the GTW session.

· 2nd round Comment collection:
	Company
	Comments

	Xiaomi
	Support option 2, we still think the different UE implementation on UE SW processing and RF warm-up should be allowed.

	Huawei
	We still have concerns on agree on such statement. It should be noted that parallel/sequential processing discussed in this topic raised from the reference time of SMTC, and there is clear meaning of parallel/sequential processing about whether UE needs to wait for the reference timing of target cell. However, for this Tprocessing, it is implementation specific. What matters is whether the value is enough to cover implementation margin. Suppose that we agreed on option2, does it mean UE can not do this in parallel? Of if the Tproccessing is long enough to cover these procedures, does it mean UE can not do these in sequential?

	Ericsson
	For parallel processing cases, anyway Tprocessing start point on PCell and PSCell may be at different instance and can be performed in parallel. 
May be a clarification question. For sequential processing cases, upon cell search and fine timing acquisition at PCell, shall UE have to wait for UE to compute the cell search and fine timing on PSCell, before it starts Tprocessing on PCell?  

	Nokia
	We support option 1. No matter for parallel processing cases or sequential processing cases, UE SW processing and RF warm-up for PCell HO and PSCell addition/change can be performed in parallel.

	MTK
	Support option 1. For both parallel processing cases and sequential processing cases, UE SW processing and RF warm-up for PCell handover and PSCell addition/change can be done in parallel. Because UE can prepare RF components or SW resources in advance once it knows the frequency of target PSCell, processing time should be irrelevant to the timing reference of SMTC window.

	Apple
	Option 2. For sequential processing, UE may process the RF warm up for PScell after PCell DL synchronization to avoid wasting power (power is wasted if the RF is tuned to cover PSCC during the PCell HO but UE cannot do any DL synchronization on that PSCell).
To Huawei, if option 2 is agreed for sequential processing case, UE is still allowed to do SW processing and RF warm-up in parallel, because option 2 is for the minimum requirement.

	Qualcomm
	Option1. There is no dependency between T_processing and sequential processing case. UE can perform RF tune/SW processing in parallel for both sequential and parallel processing cases. 
@Apple: At R4-2200289 Figure1. It shows the RF tuning for HO can be done at the same time. I think this figure is not only limited to parallel processing cases but applicable for sequential processing cases too. Do you agree that RF tune can be done at the same time or in parallel at sequential processing cases?
 

	Intel
	Option 1. For both parallel processing cases and sequential processing cases, UE SW processing and RF warm-up for PCell handover and PSCell addition/change can be done in parallel.

	ZTE
	Option 1.  UE SW processing and RF warm-up could be performed in parallel in parallel and sequential processing.

	Vivo
	Follow conclusion in GTW.

	
	

	
	

	
	

	
	



Issue 2-2-3b: If UE SW processing and RF warm-up for PCell HO and PSCell addition/change are performed in parallel
· Proposals
· Option 1: (CATT, Apple, OPPO, ZTE, Huawei, Ericsson)
· Tprocessing for HO with PSCell = max(Tprocessing for PCell HO, Tprocessing for PSCell addition/change)
· Option 1a: (Qualcomm, vivo, Xiaomi, MTK, Apple, OPPO)
· Tprocessing for HO with PSCell = max(Tprocessing for PCell HO, Tprocessing for PSCell addition/change) + [X] ms.
· X=5 (Qualcomm, Xiaomi, OPPO)
· X=10 (MTK, Apple, Qualcomm)
· X=FFS and can be different for different HO with PSCell scenarios (vivo)
· Option 2a: (Intel, CMCC, [Nokia])
· Tprocessing applies independently for PCell and PSCell.
·  FFS whether margin is needed
· Recommended WF
· Suggested to be discussed in the GTW session.
· Updated comments are encouraged before the GTW session.

· 2nd round Comment collection:
	Company
	Comments

	Xiaomi
	Option 1a, the additional time gap should be considered if UE is not capable to perform PCell HO and PSCell addition/change continuously.

	Huawei
	Option 1.

	Ericsson
	For parallel processing cases, anyway Tprocessing start point on PCell and PSCell may be at different instances as cell search and fine timing end points may be different. Considering this we do not think margin is required.   

	Nokia
	Generally option 2a is fine, the margin is not needed. Tprocessing applies independently for PCell and PSCell with no margin.

	MTK
	Support option 1a. Our view is that an additional time margin is required when the UE SW processing and RF warm-up for PCell handover and PSCell addition/change are performed in parallel. This margin is necessary when some RF components or SW resources might be shared between PCell and PSCell at the same time. Therefore, an extra delay (approximately 10ms) can be introduced to the overall Tprocessing.

	Apple
	Option 1 but can compromise to option 1a. For parallel case we think the SW processing and RF warm-up shall be performed in parallel and single unified processing time shall be required for PCell and PScell.

	Qualcomm
	Support option 1a x=5/10ms.
But Option1 is okay with T_processing = 30ms for NR-SA to ENDC

	Intel
	Support option 2a. this issue is also related to Issue 2-2-8a.
in Issue 2-2-8a, the delay requirement is as follows:
Tentative agreements:

· For the parallel processing case of HO with PSCell, PSCell addition delay requirements and HO delay requirements are defined separately:
· PSCell addition delay= TRRC_delay + Tprocessing + Tsearch + T∆ + TPSCell_ DU + 2 ms  
· HO delay = TRRC_delay +Tinterrupt = TRRC_delay +Tsearch + TIU + Tprocessing + T∆ + Tmargin ms

I have a question for option 1 or 1a.  did it mean that for the above equation,
Tprocessing will be max(Tprocessing for PCell HO, Tprocessing for PSCell addition/change) for both HO delay and PSCell addition delay?

from my understanding, the two equations means that Tprocessing will be applied independently for PCell and PSCell.

	ZTE
	Option 1.

	CATT
	We can support option 1 and option 2a. Since we are going to define the requirements for HO and PSCell addition separately, we think the processing time can use the legacy respectively. 

	vivo
	Support option 1a.
The margin is necessary since 2 warm-up procedures are performed in parallel. From UE implementation POV, some sub-procedures need to be done in sequential.
For NR-SA to EN-DC, similar view as Qualcomm, but we are not sure whether 30ms is enough. Need FFS.

	CMCC
	Option 2a. For parallel processing case, it was agreed to define delay requirements for HO and PSCell addition/change separately with the ending points defined as PCell PRACH and PSCell PRACH respectively, which, in our understanding, means that PSCell addition delay and HO delay are specified separately and independently. With this understanding, at least for parallel processing case, Tprocessing applies independently for PCell and PSCell, and no additional margin is needed.

	
	

	
	



Issue 2-2-3d: Processing timeline for NR SA to EN-DC 
· Proposals
· Option 1 (vivo)
· In R17, RAN4 will further discuss and conclude the feasibility and necessity of UE parallel processing in HO with PSCell from NR-SA to EN-DC for the case when network can provide SMTC of target unknown PSCell outside the container obtained from target E-UTRAN PCell, and if needed, send LS to RAN2 asking for the corresponding signalling design.
· In R17, for HO with PSCell from NR-SA to EN-DC, RAN4 work on RRM requirements firstly assuming
· parallel processing for the case when target PSCell is known, and
· sequential processing for the case when SMTC of target unknown PSCell is provided to UE in the container obtained from target E-UTRAN PCell, and
· parallel processing for the case when SMTC of target unknown PSCell is obtained by UE from the MOs of source PCell
· Option 2 (Apple)
· sequential processing is used for the case when SMTC of target unknown PSCell is provided to UE in the container obtained from target E-UTRAN PCell
· otherwise, parallel processing is used (all the other cases shall assume parallel processing since UE doesn’t need to wait for new LTE PCell timing acquisition)
· Option 3 (Qualcomm)
· sequential processing shall be used
· Option 4 (MTK)
· If the SMTC of the target PSCell is configured in HO command:
· UE follows the SMTC in the HO command, which, in this case, is based on the timing reference of target E-UTRAN PCell. Therefore, sequential processing should be performed to get the target PCell timing first.
· If the SMTC of the target PSCell is not configured in HO command:
· If UE is configured with source PCell MO:
· UE follows the SMTC in this MO. Therefore, parallel processing can be performed.
· If UE is not configured with source PCell MO:
· UE assumes SSB has 5ms periodicity. Therefore, parallel processing can be performed.
· Option 5 (Apple, Nokia)
· Wait for RAN2 reply
· Recommended WF
· Further discussion in the 2nd round

· 2nd round Comment collection:
	Company
	Comments

	Huawei
	Support option 2 and 4 which are similar.

	Nokia
	Option 5, RAN2 has discussed and will have conclusion, we can wait for RAN2 reply.

	MTK
	Support option 4, also fine with option 2.

	Apple
	Option 2 but fine to wait the LS. Just one question, since next meeting is the last meeting for the core, if we cannot receive LS from RAN2 in next meeting, we need to decided either we use option 2 or we don’t have requirement for NR SA to EN-DC.

	Qualcomm
	Option2 is fine and we can wait for LS.

	CATT
	Fine with option 5 to wait for RAN2 reply. 

	vivo
	For option 4, we think for the case target PSCell is known, parallel processing is assumed.
OK to FFS this issue. Technical has already been provided in the 1st round. 
Note that RAN2 decision is about R16 and RAN4 can discuss the necessity in R17.

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Issue 2-2-8a: How the HO with PSCell delay requirements are specified
Tentative agreements:
· For the parallel processing case of HO with PSCell, PSCell addition delay requirements and HO delay requirements are defined separately:
· PSCell addition delay= TRRC_delay + Tprocessing + Tsearch + T∆ + TPSCell_ DU + 2 ms  
· HO delay = TRRC_delay +Tinterrupt = TRRC_delay +Tsearch + TIU + Tprocessing + T∆ + Tmargin ms
· Recommended WF
· Agree on tentative agreements.
· Comments on CR structure will be collected in separated email thread for each draft CR.

· 2nd round Comment collection:
	Company
	Comments

	Xiaomi
	Fine with the tentative agreement.

	Ericsson
	Ok with tentative agreement

	Nokia
	The tentative agreement will be fine if being updated as below: 
· For the parallel processing case of HO with PSCell, PSCell addition delay requirements and HO delay requirements are defined separately and same as the legacy delay requirements respectively:
· PSCell addition delay= TRRC_delay + Tprocessing + Tsearch + T∆ + TPSCell_ DU + 2 ms  
· PCell HO delay = TRRC_delay +Tinterrupt = TRRC_delay +Tsearch + TIU + Tprocessing + T∆ + Tmargin ms
For CR structure, if we could have agreement firstly, we think it will be helpful to have unified structure for the different sections in HO with PSCell requirements and save effort on CR works 

	MTK
	Fine with tentative agreement.

	Apple
	Fine with tentative agreement. 
To Nokia, the processing time might be different from legacy requirement based on the discussion in other issues.

	Qualcomm
	Fine with tentative agreement

	Intel
	Needs clarification for Tprocessing. 
Tprocessing will be the same for both PCell and PSCell, which may be max(Tprocessing for PCell HO, Tprocessing for PSCell addition/change)?
or
Tprocessing will be applied independently for PCell and PSCell?

	ZTE
	Fine with tentative agreement.

	CATT
	Fine with the tentative agreement. The definition of each factor can be decided in separate issue. 

	vivo
	Support the tentative agreements.

	CMCC
	Support the tentative agreements

	
	

	
	

	
	




Sub-topic 2-4 Generic RACH assumption for HO with PSCell
Sub-topic description 
Issue 2-4-1: 2 step and 4 step RACH for HO with PSCell
Tentative agreements:
· No need to mention 2-step RA or 4-step RA in the requirement of HO with PSCell.
· It can be revisited if issue is identified.
· Agree on tentative agreements.

· 2nd round Comment collection:
	Company
	Comments

	Xiaomi
	Support the tentative agreement.

	Ericsson
	Agree  with tentative agreement

	Nokia
	Agree with the tentative agreement.

	MTK
	Agree with the tentative agreement.

	Apple
	Fine with tentative agreements.

	Qualcomm
	Okay with tentative agreements.

	Intel
	Agree with the tentative agreement.

	ZTE
	Agree  with tentative agreement.

	CATT
	Fine with the tentative agreement. 

	vivo
	Agree with the tentative agreement.

	
	

	
	

	
	

	
	



Issue 2-4-2: RACH occasion collision between Pcell and PSCell
Tentative agreements:
· For RACH occasion collision between Pcell and PSCell,
· For [FR1+FR1 EN-DC], adding clarification that additional uncertainty delay can be expected for PSCell RACH collision with PCell UL channels if the PSCell RACH cannot be transmitted based on the criteria in TS38.213 section 7.6.1; 
· For [FR1+FR1 NE-DC], adding clarification that additional uncertainty delay can be expected for PCell RACH collision with PSCell RACH if the PCell RACH cannot be transmitted based on the criteria in TS38.213 section 7.6.1A; 
· Otherwise, if target PCell and target PSCell are on the different FRs for EN-DC or NR-DC, no need to consider RO collision issue.

Recommendations for 2nd round:
· Recommended WF
· Agree on tentative agreements
· Companies are encouraged to provide suggestions on how to improve the term [FR1+FR1 EN-DC] and [FR1+FR1 NE-DC].

· 2nd round Comment collection:
	Company
	Comments

	Xiaomi
	Support the tentative agreement.

	Huawei
	For the terminology, one possible way is to say EN-DC with target PSCell in FR1/NE-DC with target PCell in FR1

	Nokia
	Firstly, I suppose it is typo of NR-DC in the last bullet of the tentative agreement, it should be NE-DC.
In this WI, for NE-DC, we have agreed that only define requirements for FR1+LTE NE-DC in RAN4#100e meeting. the case in last bullet will not be valid for NE-DC, do we need to capture it for NE-DC?

	MTK
	Support the tentative agreement, also for terminology maybe the following form can be considered:
•	For [FR1 PCell and FR1 PSCell in EN-DC], ….
•	For [FR1 PCell and FR1 PSCell in NE-DC], ….
•	….

	Apple
	Fine with tentative agreements.

	Qualcomm
	Okay with tentative agreements.

	CATT
	Fine with the tentative agreement. 

	vivo
	For the terminology, we can go with Huawei’s version.
For Nokia’s comments, we do not think that is typo. For the case target cell is NR-DC,  FR1+FR2 DC is only considered and there is no RACH collision issue.

	
	

	
	

	
	

	
	

	
	

	
	



Issue 2-4-4: CSI-RS based CFRA
· Proposals
· Option 1 (Apple): 
· Not define detailed requirement for HO with PSCell when CSI-RS based CFRA is used, but only clarify in spec that longer delay would be expected for HO with PSCell when CSI-RS based CFRA is used.
· Option 2c (CATT, Xiaomi, MTK, Qualcomm, vivo, Nokia, ZTE?): 
· Do not consider CSI-RS based CFRA for handover with PSCell in this WI.
· Recommended WF
· Agree on option 2c.
· Apple is encouraged to check if option 2c is acceptable.

· 2nd round Comment collection:
	Company
	Comments

	Xiaomi
	Support option 2c

	Nokia
	Support option 2c.

	MTK
	Support option 2c.

	Apple
	Since all companies support to not consider CSI-RS based CFRA, we can compromise to option 2c for moving forward.

	Qualcomm
	Support option 2c.

	Intel
	Support option 2c.

	ZTE
	We support option 2a in the first round ,wchich is CSI-RS based CFRA is deprioritized in the discussion of HO with PSCell in R17 WI.
We can support 2c as the recommended WF.


	CATT
	Option 2c. 

	vivo
	Support option 2c.

	
	

	
	

	
	

	
	



Sub-topic 2-5 Requirements for NR-U
Sub-topic description 
Issue 2-5-1: Requirements for HO with PSCell for NR-U
· Proposals
· Option 1 (CATT, MTK, Apple, Qualcomm, ZTE, Intel, vivo): 
· Postpone the requirement design of NR-U HO with PSCell until RAN4 completes the baseline requirement for HO with PSCell on licensed band.
· Option 2 (Ericsson): 
· Requirements for HO with PSCell when PSCell is on NR-U shall be discussed in parallel with licensed carrier requirements and be specified in Rel-17
· Option 3 (Apple, vivo): 
· Discuss requirements for NR-U in Rel-18.
· Recommended WF
· Suggested to be discussed in the GTW session.
· Updated comments are encouraged before the GTW session.

· 2nd round Comment collection:
	Company
	Comments

	Ericsson
	Similar comments as first round. We could use the licensed carrier agreements as baseline and investigate the differences for unlicensed PSCell. We think this can be performed in parallel. Some of the differences we discussed in our paper. 
We do not see a reason why we can’t identify issues in parallel and discuss them.
Moreover, we are in a stage where CR can be endorsed for licensed carrier, we don’t think many critical issues are left after this meeting for licensed carrier.

	MTK
	Option 1. Postpone until RAN4 completes the baseline requirement for HO with PSCell on licensed band.

	CATT
	Option 1. 

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Sub-topic 2-6 UE feature
Sub-topic description 
Issue 2-6-1: UE feature group for HO with PSCell
· Proposals
· Option 1 (vivo, Xiaomi, MTK): 
· No new UE capability is introduced for sequential processing in HO with PSCell. UE should be mandatory to support both parallel processing and sequential processing if it supports HO with PSCell.
· Option 1a (Huawei, Ericsson, Nokia, CATT):
· No dedicated UE capability to indicate whether UE can meet requirements
· Option 2 (Apple, Intel, Xiaomi):
· Support of RRM requirements of handover with PSCell, including the 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
· Recommended WF
· Further discussion in the 2nd round.

· 2nd round Comment collection:
	Company
	Comments

	Xiaomi
	Fine with all the options, they do not contradict each other.  Regarding the UE capability, we think the feature can be optional, but the requirement should be mandatory if the related feature are supported, so no need to have dedicated UE capability to indicated whether UE can meeting the requirement or not. 

	Huawei
	We support option 1a. For option 2, we agree these are the agreed scenario but not clear about the relation with feature list.

	Ericsson
	Support option 1a.

	Nokia
	We support option 1a. UE shall support the requirements if UE supports the feature.

	MTK
	Support option 1 also fine with option 1a. When the UE feature is supported, its requirements should be mandatory.

	Apple
	We could compromise to option 1a, but we would like to add one more sentence that, ”R15/R16 UEs who support HO with PSCell are not required to meet R17 requirement for HO with PSCell”
Option 1b:
· No dedicated UE capability to indicate whether UE can meet requirements
· R15/R16 UEs who support HO with PSCell are not required to meet R17 requirement for HO with PSCell


	Qualcomm
	Support option 1a.

	Intel
	fine with option 1b. same view as Apple.

	CATT
	Fine with option 1a and 1b.

	vivo
	Support option 1a and 1b. No need for release independent.

	CMCC
	Both option 1 and option 1a are OK for us.

	
	

	
	

	
	

	
	




Summary on 2nd round (if applicable)
Agreements and open issues are all captured in WF R4-2202598.

Recommendations for Tdocs
1st round 
[bookmark: _Hlk72520928]New tdocs
	Title
	Source
	Comments

	WF on further RRM enhancement for NR and MR-DC – HO with PSCell
	vivo
	

	
	
	

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2200070
	Further discussion on HO with PSCell
	CATT
	Noted
	

	R4-2200289
	Discussion on RRM requirement for handover with PSCell
	Apple
	Noted
	

	R4-2200290
	Draft CR on HO with PSCell for NR SA to EN-DC_R17
	Apple
	Return to
	

	R4-2200416
	HO with PSCell
	Qualcomm Incorporated
	Noted
	

	R4-2200532
	Discussion on HO with PSCell
	Intel Corporation
	Noted
	

	R4-2200598
	Discussion on RRM requirements for HO with PSCell
	vivo
	Noted
	

	R4-2200630
	Discussion on HO with PSCell
	CMCC
	Noted
	

	R4-2200673
	Further discussion on RRM requirements for handover with PSCell
	Xiaomi
	Noted
	

	R4-2200740
	Discussion on RRM requirements for HO with PSCell
	ZTE Corporation
	Noted
	

	R4-2201135
	RRM requirements for HO with PSCell
	OPPO
	Noted
	

	R4-2201202
	Discussion on RRM requirements for HO with PSCell
	Huawei, Hisilicon
	Noted
	

	R4-2201203
	Draft CR on requirements for HO with PSCell from EN-DC to EN-DC
	Huawei, Hisilicon
	Return to
	

	R4-2201380
	RRM requirements for handover with PSCell
	Ericsson
	Noted
	

	R4-2201381
	Drfat CR on HO with PSCell requirements for NE DC to NE-DC
	Ericsson
	Return to
	

	R4-2201542
	discussion on HO with PSCell
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2201543
	dratCR on HO with PSCell
	Nokia, Nokia Shanghai Bell
	Return to
	

	R4-2201851
	Discussion on HO with PSCell
	MediaTek Inc.
	Noted
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2202598
	WF on further RRM enhancement for NR and MR-DC – HO with PSCell
	vivo
	Agreeable
	

	R4-2200290
	Draft CR on HO with PSCell for NR SA to EN-DC_R17
	Apple
	Postponed
	

	R4-2202752
	Draft CR on requirements for HO with PSCell from EN-DC to EN-DC
	Huawei, Hisilicon
	Postponed
	

	R4-2201381
	Drfat CR on HO with PSCell requirements for NE DC to NE-DC
	Ericsson
	Postponed
	

	R4-2201543
	dratCR on HO with PSCell
	Nokia, Nokia Shanghai Bell
	Postponed
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents

Annex 
Contact information
	Company
	Name
	Email address

	CMCC
	Jingjing Chen
	chenjingjing@chinamobile.com

	Apple
	Jie Cui
	Jie_cui@apple.com

	MediaTek
	Ogeen Toma
	Ogeen.hanna@mediatek.com

	CATT
	Qiuge Guo
	guoqiuge@catt.cn

	Huawei
	Zhongyi Shen
	shenzhongyi3@huawei.com

	Ericsson
	Venkat Gonuguntla
	Venkatarao.gonuguntla@ericsson.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
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