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1. Introduction
[bookmark: OLE_LINK2][bookmark: OLE_LINK1][bookmark: _GoBack][bookmark: OLE_LINK110][bookmark: OLE_LINK111]In the last RAN4 meeting, WF on NR Mobility Enhancements RRM requirements (part 2) was approved [1]. In this contribution, some open issues on enhanced CHO configurations are further discussed.
2. Discussion
CHO including target MCG and candidate SCG for CPC/CPA in NR-DC (obj. 4)
PCell handover delay in CHO including target MCG and candidate SCG for CPC/CPA in FR1+FR2 NR-DC (obj. 4)
· Candidate solutions:
· Option 1: (CATT, ZTE)
· consider DCHOwithCPAC = Max [DCHO,  DCPAC] as baseline. TEvent_DU needs to be updated.
· DCHO = TRRC + TEvent_DU + Tmeasure + TCHO_execution +Tprocessing + TIU + T∆ + Tmargin
· where all detail delay components shall follow TS38.133 clause 6.1.4.2 legacy definition 
· DCPAC = TRRC_delay + TEvent_DU + Tmeasure + TUE_preparation + Tprocessing + T∆ + TPSCell_ DU + 2 ms
· where all detail delay components shall follow TS38.133 clause 8.9A.2 legacy definition
· TEvent_ DU should be until the condition at the measurement reference point which will trigger the conditional handover and the conditional PSCell addition/change
· Option 1a: (Ericsson)
· DCHOwithCPAC = Max [DCHO,  DCPAC].
· DCHO = TRRC + TEvent_DU + Tcell_index_identify + TCHO_execution +Tprocessing + TIU + T∆ + Tmargin
· DCPAC = TRRC_delay + TEvent_DU + Tcell_index_identify + TUE_preparation + Tprocessing + T∆ + TPSCell_ DU + 2 ms
· where all detail delay components shall follow legacy except from update of TEvent_DU and  Tcell_index_identify
· Option 2: (CMCC)
· DCHOwithPSCell_PCell = TRRC + TEvent_DU + Tmeasure + Tprocessing + TIU + T∆ + Tmargin + TCHO_execution if
· CPC/CPA and CHO conditions are satisfied simultaneously
· CPC/CPA condition is fulfilled firstly
· Option 3: (MTK, Apple, HW, QC)
· similar as obj.3, i.e., DCHOwithPCell_PCell = TRRC + TEvent_DU + Tmeasure + Tinterrupt + TCHO_execution and Tinterrupt = Tprocessing + TIU + T∆ + Tmargin, except that
· Tprocessing = 25 ms
· TIU can be up to the summation of SSB to PRACH occasion association period and 10 ms as UE can transmit RACH on different FR simultaneously in FR1+FR2 NR-DC.
· Option 4: (vivo)
· if CHO and CPC conditions are met simultaneously or CPC conditions is met firstly and CHO condition is met later, DCHOwithCPC_PCell = TRRC_delay + max (TEvent_DU_PCell + Tmeasure_PCell, TEvent_DU_PSCell + Tmeasure_PSCell) + Tinterrupt + TCHO_executio
PSCell handover delay in CHO including target MCG and candidate SCG for CPC/CPA in FR1+FR2 NR-DC (obj. 4)
· Candidate solutions:
· Option 1: (CATT, ZTE)
· consider DCHOwithCPAC = Max [DCHO,  DCPAC] as baseline. TEvent_DU needs to be updated.
· DCHO = TRRC + TEvent_DU + Tmeasure + TCHO_execution +Tprocessing + TIU + T∆ + Tmargin
· where all detail delay components shall follow TS38.133 clause 6.1.4.2 legacy definition 
· DCPAC = TRRC_delay + TEvent_DU + Tmeasure + TUE_preparation + Tprocessing + T∆ + TPSCell_ DU + 2 ms
· where all detail delay components shall follow TS38.133 clause 8.9A.2 legacy definition
· Option 1a: (E///)
· DCHOwithCPAC = Max [DCHO,  DCPAC].
· DCHO = TRRC + TEvent_DU + Tcell_index_identify + TCHO_execution +Tprocessing + TIU + T∆ + Tmargin
· DCPAC = TRRC_delay + TEvent_DU + Tcell_index_identify + TUE_preparation + Tprocessing + T∆ + TPSCell_ DU + 2 ms
· where all detail delay components shall follow legacy except from update of TEvent_DU and  Tcell_index_identify
· Option 2: (MTK)
· DCHOwithPSCell_PCell = TRRC + TEvent_DU + Tmeasure + TCHO_execution + Tprocessing + Tsearch_PSCell + T∆_PSCell + TPSCell_ DU + 2 ms, where
· The definitions of TRRC, TEvent_DU, Tmeasure, TCHO_execution, Tprocessing are the same as the definitions in the delay requirements for Pcell
· TPSCell_ DU is the delay uncertainty in acquiring the first available PRACH occasion in the PSCell. TPSCell_ DU is up to the summation of SSB to PRACH occasion association period and 10 ms as UE can transmit RACH on different FR simultaneously in FR1+FR2 NR-DC.
· Option 2a: (Apple)
· DCHOwithPSCell_PCell = TRRC + TEvent_DU + Tmeasure + TCHO_execution + Tprocessing + Tsearch_PCell_Conditional + Tsearch_PSCell + T∆_PSCell + TPSCell_ DU + 2 ms, TEvent_DU needs to be updated
· Option 3: (vivo)
· DCHOwithCPC_PSCell = TRRC_delay + max (TEvent_DU_PCell + Tmeasure_PCell, TEvent_DU_PSCell + Tmeasure_PSCell) + TUE_preparation + Tprocessing + T∆ + TPSCell_ DU + 2 ms
· Option 4: (HW) 
· Additional Tmeasure_PCell is supposed to be added:
· DCHOwithcandidatePSCell_PCell = = TRRC + TEvent_DU + Tmeasure_PCell+ Tmeasure_PSCell + Tprocessing + TPSCell_ DU + T∆ + Tmargin + TCHO_execution.
· Option 5: (QC)
· DCHOwithPSCell_PCell = TRRC + TEvent_DU + Tmeasure + TCHO_execution + Tprocessing + Tsearch_PSCell + T∆_PSCell + TPSCell_ DU + 2 ms, where
· The definitions of TRRC, TEvent_DU, Tmeasure, TCHO_execution, Tprocessing are the same as the definitions in the delay requirements for Pcell
· TPSCell_ DU is the delay uncertainty in acquiring the first available PRACH occasion in the PSCell. TPSCell_ DU is up to the summation of SSB to PRACH occasion association period and 10 ms as UE can transmit RACH on different FR simultaneously in FR1+FR2 NR-DC.
It was agreed that UE needs to wait to execute conditional PCell/PScell handover until both CHO and CPC conditions are met, so DCHOwithCPAC will depend on the larger handover delay of the CHO and CPC .Therfore,  Option 1 can be a baseline. In addition, since UE needs to wait until conditions for two events are met, the case will become more complex, so TEvent_DU may need to be updated [2].
Proposal 1: DCHOwithCPAC for PCell /PScell in Option 1 can be a baseline.
· TEvent_DU may need to be updated.
TEvent_DU 
In the last meeting, the candidate solutions for TEvent_DU is duplicated below:

· Candidate solutions:
· Option 1: (Apple)
· TEvent_DU in PCell and PSCell handover delay requirement in FR1+FR2 NR-DC (obj. 4) is the delay uncertainty which is the time from when the UE successfully decodes the RRC command for CHO including target MCG and candidate SCG for CPC/CPA until conditions exist at the measurement reference point which will trigger the CHO and CPC/CPA.
· Option 1a: (HW)
· TEvent_DU is the delay uncertainty which is the time from when the UE successfully decodes a conditional handover command until conditions fulfilled for PCell and associated candidate PSCell at the measurement reference point which will trigger the conditional handover
· Option 1c: (vivo)
· TEvent_ DU should be until the condition at the measurement reference point which will trigger the conditional handover and the conditional PSCell addition/change
· Option 2: (E///)
· Resue the TS38.133 clause6.1.4
· TEvent_DU is the delay uncertainty which is the time from when the UE successfully decodes a CHO+CPAC command until a condition exists at the measurement reference point which will trigger the conditional handover (CHO). 
In current spec, TEvent_DU is the delay uncertainty which is the time from when the UE successfully decodes a conditional handover command until a condition exists at the measurement reference point which will trigger the conditional handover [3]. For FR1+FR2 NR-DC(obj. 4), considering that UE needs to wait until conditions for two events are met, the case will become more complex, so TEvent_DU may need to be updated. We believe that Option 1 is ok for us.
Proposal 2: TEvent_DU in PCell and PSCell handover delay requirement in FR1+FR2 NR-DC (obj. 4) is the delay uncertainty which is the time from when the UE successfully decodes the RRC command for CHO including target MCG and candidate SCG for CPC/CPA until conditions exist at the measurement reference point which will trigger the CHO and CPC/CPA.
3. Conclusion
[bookmark: _Toc423020280]In this paper, we provide our views on enhanced CHO configurations. From this discussion we have derived the following proposals: 
Proposal 1: DCHOwithCPAC for PCell /PScell in Option 1 can be a baseline.
· TEvent_DU may need to be updated.
Proposal 2: TEvent_DU in PCell and PSCell handover delay requirement in FR1+FR2 NR-DC (obj. 4) is the delay uncertainty which is the time from when the UE successfully decodes the RRC command for CHO including target MCG and candidate SCG for CPC/CPA until conditions exist at the measurement reference point which will trigger the CHO and CPC/CPA.
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