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1. Introduction
Enhanced CHO configurations were preliminarily discussed during the previous RAN4 meetings. The last agreements can be found in [1], in which there are still some open issues. In this contribution, we continue discussing the open issues.
2. Discussion
The first issue is about the scope of RRM requirements for enhanced CHO configurations:
Issue 3-1-1: scope of RRM requirements for enhanced CHO configurations
· Background: obj #3 and #4 for information:
3. For CHO including target MCG and target SCG in NR-DC [RAN3]:
· to specify data forwarding optimizations; and
· to specify, if needed, a solution to avoid unnecessary signaling exchange between source MN and target SN. 
4. [bookmark: _Hlk127367451]To specify CHO including target MCG and candidate SCGs for CPC/CPA in NR-DC [RAN3, RAN2]
· CHO including target MCG and target SCG is used as the baseline
· Proposals:
· Proposal 1: RAN4 would define requirements for both objective 3 and objective 4. (MTK)
· Proposal 1a: RAN4 shall discuss and reach consensus of the scenarios for setting delay requirements of both Rel-17 CHO with MR-DC and Rel-18 CHO with CPA/C. (E///, vivo)
· Proposal 2: Further discuss how to define the related RRM requirements for CHO including target MCG and candidate SCGs for CPC/CPA (objective 4) after RAN2 concluding on whether CHO evaluation and CPC/CPA evaluation is concurrent or sequential (MTK)
· Proposal 3: Define the requirements for CHO with PSCell (objective 3) in FR1+FR2 NR-DC at first. (MTK)
· [bookmark: _Toc127564455]Proposal 4: RAN4 to discuss if CHO needs to be enhanced considering CHO with SCG. (Nokia)
· Recommended WF
· Continue discussion.
For scenario is objective 3, i.e. CHO including target MCG and SCG, the baseline has already be supported in R17 without RAN4 requirements. Given that RAN4 has solid requirements for CHO and HO with PSCell, we believe it won’t take too much effort for RAN4 to develop RRM requirement for CHO including target MCG and SCG.
On the other hand, RRM requirements for scenario in objective 4, i.e. CHO including target MCG and candidate SCG, may even include the scenario in objective 3. As RAN2 agreed that parallel evaluation is supported:
	RAN2 agreement in RAN2#121:
RAN2 agrees to support the simultaneous evaluation of CHO and CPC in Rel-18


RAN2 agreement in RAN2#120:
Execution order: the UE doesn’t execute CPC/CPA unless CHO condition is fulfilled (regardless parallel or sequential evaluation)




In case of parallel evaluation, if conditions in CPC/CPA are met before conditions in CHO are met, UE won’t trigger CPC/CPA. Instead, once conditions in CHO are met, UE would trigger CHO with target SCG, similar to scenario in objective 3 – CHO including target MCG and target SCG.
[bookmark: _Ref131515025]Observation 1: no additional standardization effort for RAN4 to support CHO with target MCG and target SCG if RAN4 needs to define requirements for CHO with target MCG and candidate SCG with parallel evaluation.
[bookmark: _Ref131515031]Proposal 1: RAN4 shall define requirements for the following cases:
· CHO including target MCG and target SCG 
· CHO including target MCG and candidate SCG 

Another potential issue is whether RAN4 shall only consider FR1+FR2 DC. Note that RAN4 is discussing FR1+FR1 DC requirements in another parallel R18 RRM enhancement. Clearly scenario this objective is not in scope of R18 RRM enhancement. For completeness, we suggest RAN4 also include FR1+FR1 DC in scope of this objective. On the other hand, so far we don’t think significant extra work is needed to support that.
[bookmark: _Ref131515033]Proposal 2: it is proposed to consider both FR1+FR2 and FR1+FR1 NR-DC.

Regarding requirements for CHO including target MCG and target SCG (objective 3):
Issue 3-2-1: RRM requirements for CHO with PSCell in FR1+FR2 NR-DC
· Proposals:
· Option 1: (MTK)
· For CHO with PSCell in FR1+FR2 NR-DC, the delay requirements for PCell DCHOwithPSCell_PCell is the same as CHO i.e., DCHOwithPSCell_PCell = TRRC + TEvent_DU + Tmeasure + Tinterrupt + TCHO_execution and Tinterrupt = Tprocessing + TIU + T∆ + Tmargin, except that
· Tprocessing = 30 ms if SMTC of the target unknown PSCell is configured in targetcellSMTC-SCG-r16 but not configured in reconfigurationWithSync. Otherwise, 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.
· For CHO with PSCell in FR1+FR2 NR-DC, the delay requirements for PSCell DCHOwithPSCell_PCell = TRRC + TEvent_DU + Tmeasure + TCHO_execution + Tprocessing + Tsearch_PCell_Conditional + 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
· Tsearch_PCell_Conditional is the time for obtaining the timing reference of target PCell. If SMTC of the target unknown PSCell is configured in targetcellSMTC-SCG-r16 but not configured in reconfigurationWithSync, Tsearch_PCell = TΔ + Tmargin, where TΔ has the same definition in the delay requirements for PCell and Tmargin =2ms. Otherwise, Tsearch_PCell_Conditional = 0 ms.
· 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 2: (E///)
· For Rel-17 CHO to include a target SCG, the delay can be 
· TRRC + TEvent_DU + Tmeasure + TCHO_execution +Tprocessing + TIU + T∆ + Tmargin+ TPscell_addition/change_delay. 
· TPscell_addition/change_delay = TRRC_delay + Tprocessing + Tsearch_PCell + Tsearch_PSCell + T∆ + TPSCell_ DU + 2 ms
· Recommended WF
· Continue discussion.
We believe option 1 gave a very good example on requirements design.
[bookmark: _Ref131515035]Proposal 3: requirements for CHO including target MCG and target SCG (objective 3): 
· For PCell delay: reuse CHO requirement except that Tprocessing needs to be updated to align with requirements for HO with PSCell:
· Tprocessing is the SW processing time needed by UE, including RF warm up period. Tprocessing = 30 ms if SMTC of the target unknown PSCell is configured in targetcellSMTC-SCG-r16 but not configured in reconfigurationWithSync. Otherwise, Tprocessing = 25 ms.
· For PSCell delay: combination of HO with PSCell and CPC. 
· DCHOwithPSCell_PCell = TRRC + TEvent_DU + Tmeasure + TCHO_execution + Tprocessing + Tsearch_PCell_Conditional + 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
· Tsearch_PCell_Conditional is the time for obtaining the timing reference of target PCell. If SMTC of the target unknown PSCell is configured in targetcellSMTC-SCG-r16 but not configured in reconfigurationWithSync, Tsearch_PCell = TΔ + Tmargin, where TΔ has the same definition in the delay requirements for PCell and Tmargin =2ms. Otherwise, Tsearch_PCell_Conditional = 0 ms.
· 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.

Regarding requirements for CHO including target MCG and candidate SCG (objective 4), it is straightforward that PCell delay is same as above for objective 3. As for PSCell delay, if conditions for CPC are met before conditions for CHO are met, we can simply follow objective 3 requirements. Otherwise, we could just reuse existing CPC requirements.
[bookmark: _Ref131515037]Proposal 4: requirements for CHO including target MCG and candidate SCG (objective 4):
· PCell delay is same as above for objective 3.
· PSCell delay for parallel evaluation:
· if conditions for CPC are met before conditions for CHO are met, follow objective 3 requirements;
· If conditions for CPC are met after CHO is complete, reuse existing CPC requirements.

3. Conclusion
In this contribution, we provide further discussion on improvement on enhanced CHO configurations. After discussion, the following conclusions are provided:
Observation 1: no additional standardization effort for RAN4 to support CHO with target MCG and target SCG if RAN4 needs to define requirements for CHO with target MCG and candidate SCG with parallel evaluation.
Proposal 1: RAN4 shall define requirements for the following cases:
· CHO including target MCG and target SCG 
· CHO including target MCG and candidate SCG 
Proposal 2: it is proposed to consider both FR1+FR2 and FR1+FR1 NR-DC.
Proposal 3: requirements for CHO including target MCG and target SCG (objective 3):
· For PCell delay: reuse CHO requirement except that Tprocessing needs to be updated to align with requirements for HO with PSCell:
· Tprocessing is the SW processing time needed by UE, including RF warm up period. Tprocessing = 30 ms if SMTC of the target unknown PSCell is configured in targetcellSMTC-SCG-r16 but not configured in reconfigurationWithSync. Otherwise, Tprocessing = 25 ms.
· For PSCell delay: combination of HO with PSCell and CPC. 
· DCHOwithPSCell_PCell = TRRC + TEvent_DU + Tmeasure + TCHO_execution + Tprocessing + Tsearch_PCell_Conditional + 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
· Tsearch_PCell_Conditional is the time for obtaining the timing reference of target PCell. If SMTC of the target unknown PSCell is configured in targetcellSMTC-SCG-r16 but not configured in reconfigurationWithSync, Tsearch_PCell = TΔ + Tmargin, where TΔ has the same definition in the delay requirements for PCell and Tmargin =2ms. Otherwise, Tsearch_PCell_Conditional = 0 ms.
· 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.
Proposal 4: requirements for CHO including target MCG and candidate SCG (objective 4):
· PCell delay is same as above for objective 3.
· PSCell delay for parallel evaluation:
· if conditions for CPC are met before conditions for CHO are met, follow objective 3 requirements;
· If conditions for CPC are met after CHO is complete, reuse existing CPC requirements.
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