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In 3GPP meetings held in April 2023, RAN4 has reached the following agreements for CHO discussion. 
	

Issue 3-1-1: whether both scenarios in objectives 3 and 4 are considered in RAN4 requirements:
· Agreements:
· Define requirements for the following scenarios:
· Scenario 1: CHO including target MCG and target SCG in NR-DC. (obj. 3)
· Scenario 2: CHO including target MCG and candidate SCG for CPC/CPA in NR-DC (obj. 4)
 
Issue 3-1-2: frequency range
· Agreements:
· Both FR1+FR2 and FR1+FR1 NR-DC are in scope of RRM requirements for enhanced CHO configurations.
· RAN4 shall start from FR1+FR2 NR-DC. Discussion on FR1+FR1 NR-DC will start from RAN4#108.
 
1. Sub-topic 3-2 CHO including target MCG and target SCG in NR-DC (obj. 3)
Issue 3-2-1: PCellhandover delay in CHO including target MCG and target SCG in FR1+FR2 NR-DC(obj. 3)
· Agreements:
· PCell handover delay in CHO including target MCG and target SCG in FR1+FR2 NR-DC (obj. 3) is defined as:
· DCHOwithPSCell_PCell = TRRC + TEvent_DU + Tmeasure + Tprocessing + TIU + T∆ + Tmargin + TCHO_execution.
· Definition of each component, except Tprocessing, is same as that defined in CHO requirement in TS38.133 clause 6.4.1.2.
· Definition of Tprocessing:
· Option 1: same as that defined in requirements of handover with PSCell.
· Option 2: same as that defined in requirements of CHO.






In this contribution, we will focus on the remaining open issues in CHO. 
[bookmark: _Toc116995842]Discussion
CHO including target MCG and target SCG in NR-DC (WI obj. 3)

	Issue 3-2-2: PSCellhandover delay in CHO including target MCG and target SCG in FR1+FR2 NR-DC(obj. 3)
· Candidate solutions:
· Companies are encouraged to further discuss the following issues:
· When does UE execute PSCell addition/change
· Option 1: after PCell CHO is executed but before it is completed.
· Option 2: after PCell CHO is completed.
· Whether Tsearch_PCell_Conditional is neeed in DCHOwithPSCell_PSCell?
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Figure 1: Timeline of the CHO PSCell handover delay in cluding target MCG
In objective 3, once the execution condition for Pcell CHO is fulfilled, the UE can apply the configuration for Pcell and PScell and transmit the respective preamble to each RAN node and send the RRCReconfiguration Complete to the master node.  
Whether Pcell CHO or PScell CPC is executed first, depends on how fast the UE apply the configuration, and when is  their corresponding UL resources available. The order of executing Pcell CHO and PScell CPC could enable a faster access to dual connectivity. Executing PCell CHO or executing PScell CPC refers to UE sending PRACH (msg1) to master node or secondary node respectively. When UE execute PScell CPC concurrently as Pcell CHO is being executed, or after Pcell CHO is executed but before it is completed, the service interruption time for accessing to dual connectivity is optimized. If the scenario is limited such that UE executes PSCell CPC only after Pcell CHO is completed, the service interruption time for accessing to dual connectivity is prolonged unnecessarily if the PSCell UL resources are available during the PCell CHO execution duration. 
[bookmark: _Toc135086338]UE execute PSCell addition/change after PCell CHO is executed but before it is completed.
CHO including target MCG and candidate SCG for CPC/CPA in NR-DC (obj. 4)
	[bookmark: _Toc116995848]Issue 3-3-1: PCellhandover delay in CHO including target MCG and candidate SCG for CPC/CPA in FR1+FR2 NR-DC (obj. 4)
· Candidate solutions:
· Option 1: same as that in obj. 3.
· Option 2: DCHOwithCPAC = Max [DCHO,  DCPAC] 
· 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 3: same as CHO 
· DCHOwithPSCell_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.




	Issue 3-3-2: PSCellhandover delay in CHO including target MCG and candidate SCG for CPC/CPA in FR1+FR2 NR-DC (obj. 4)
· Candidate solutions:
· Option 1: 
· 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.
· Option 2: DCHOwithCPAC = Max [DCHO,  DCPAC] 
· 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 3: 
· DCHOwithPSCell_PSCell = 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.




In Objective 4, network will configure a PCell CHO condition and multiple candidate PSCell CPC conditions and their corresponding cell configuration to UE via RRC message. Both PCell CHO condition and PSCell CPC conditions will be monitored to decide if PCell handover with PSCell shall be executed. The above two issues, (3-3-1, 3-3-2) are related to the definition of service interruption time for PCell CHO and PSCell CPCs in objective 4.
In 3GPP meeting in April 2023, RAN2 has made the following agreement:
	For the CHO+CPC case: 
When both CHO and CPC conditions are met, both CHO and CPC cell change is executed. 
· Baseline: The UE waits until both CHO and CPC conditions are met (always). (furthermore, it is assumed that if needed the network can provide a complementary CHO-only configuration, to avoid failures in deployments where failure would otherwise be likely to happen).   
· Alternative: FFS if When CHO condition is met, but CPC condition is not met, CHO execution is triggered (and somehow source SCG can be released). IF allowed in the new configuration the UE may continue evaluation of CPC/CPA conditions. 




The baseline and alternative approaches, as agreed above, will result in different definition of service interruption time for PCell CHO and PSCell CPC for objective 4. RAN4 shall wait for RAN2 progress to finalize the general procedure in order to define the service interruption time for PCell and PSCell for objective 4. 
[bookmark: _Toc135086339]RAN4 shall wait for RAN2 progress to define the service interruption time for PCell and PSCell for objective 4.

	Issue 3-3-4: others
· Candidate solutions:
· FFS: RAN4 to Study if there has potential impact on PCell and PSCell due to parallel processing during CHO and CPC/CPA simultaneous execution.
· FFS: For the case that CHO condition is fulfilled firstly, it needs more RAN2 conclusions on whether UE would further wait for CPC/CPA conditions to be satisfied.




As in our agreements from the last meeting in April 2023, “RAN4 shall start from FR1+FR2 NR-DC. Discussion on FR1+FR1 NR-DC will start from RAN4#108”, RAN4 could study if there is potential impact on PCell and PSCell due to parallel processing in FR1 + FR1 NR-DC. 
[bookmark: _Toc135086340]RAN4 to discuss the impact of parallel processing in FR1 + FR1 NR-DC on delay requirements




Conclusion
In the paper, the following Observations and Proposals were made:
Proposal 1: UE execute PSCell addition/change after PCell CHO is executed but before it is completed.
Proposal 2: RAN4 shall wait for RAN2 progress to define the service interruption time for PCell and PSCell for objective 4.
Proposal 3: RAN4 to discuss the impact of parallel processing in FR1 + FR1 NR-DC on delay requirements
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