


3GPP TSG RAN WG4 Meeting #108	R4-2313510
[bookmark: _Hlk488924106]Toulouse, France, August 21 – August 25, 2023
Agenda Item:	8.24.5	
Source: 	Ericsson
Title:	Enhanced CHO configurations delay requirements
Document for:	Discussion
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
From RAN4 #107 meeting Rel-18 enhanced CHO configurations are listed in  [1] . In this paper we provide our view on certain open issues.
Background: WID objective #3 ,#4 and #5 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
5. To specify RRM core requirements for the following, as necessary [RAN4]:
· L1/L2-based inter-cell mobility
· Enhanced CHO configurations addressed by this WI
Discussion
2.1 CHO including target MCG and candidate SCG for CPC/CPA in NR-DC (obj. 4)
There are several agreements reached during RAN2 #122 meeting can have impact and clarify ambiguios scenarios for the requirement setting for CHO including target MCG and candidate SCG for CPAC in NR-DC. Here we list the agreements and will explain the relations to certain requirement clarification.
	During RAN2 #121 bis meeting, the agreements were reached
The CHO execution conditions (for candidate PCells) and CPA/CPC execution conditions (for candidate PSCells) are provided based on the source MeasConfig.
For CHO execution conditions, the source MN determines the execution conditions on candidate PCells, based on the source MCG MeasConfig.
For CPA/CPC execution conditions, the candidate MN determines the parameters of the execution conditions for candidate PSCells (e.g. event A4 threshold).
The candidate MN informs the source MN about the prepared candidate PSCells and parameters of the associated execution conditions (e.g. event A4 threshold). According to the received information from the candidate MN, the source MN generates the corresponding execution conditions based on the source MCG MeasConfig to the UE.
FFS how, if to support event A3/A5.
For CHO with candidate SCGs for CPA/CPC, the RRCReconfigurtaion message in one CHO container includes one MCG configuration and one SCG configuration (i.e. similar to Rel-17 CHO with SCG configuration).
The execution conditions associated with one CHO container includes both CHO execution condition(s) and CPA/CPC execution condition(s), i.e. triggering conditions on both candidate PCell and candidate PSCell.
If there are multiple candidate PSCells associated with one candidate PCell, the NW can provide multiple CHO configurations for the same candidate PCell, i.e. each one contains one MCG configuration (for the same candidate PCell) and one SCG configuration (for different candidate PSCell).
When the CPA/CPC execution condition is met but no CHO execution condition is met, the UE continues to evaluate both CHO and CPA/CPC execution conditions. 
For CHO+CPC we only consider execution when BOTH conditions are met. 
(When the CHO execution condition is met but no CPC execution condition is met, if there is an available CHO-only or Rel-17 CHO with SCG configuration for which the CHO condition is met, the UE performs the CHO-only or Rel-17 CHO with SCG execution, and THUS the network can handle such situation by providing proper configurations). 



The highlighted agreements indicate that the UE will execute CHO only if the condtion is met. UE will not execute CPAC if CHO condition is not met. 
Also for CHO+CPC only consider execution when both conditions are met. These simplify the requirement setting as RAN2 agreements indicate the CHO+CPC 2 main scenarios and requirements application as 
1. CHO only configuration
1.1. CHO keep the SCG configuration					(Rel-17 requirement)
1.2. CHO release the source SCG configuration			(Rel-16 requirement)
2. CHO with CPA/C configuration							(Rel-18 objective 4 requirement)
There are some concerns during last RAN4 107 meeting what if the CHO-only configuration is NOT provided. As can be seen from open issue from [1].
	Issue 3-2-6: if complementary CHO-only configuration is NOT provided
· Candidate solutions:
· Option 1: (CMCC) 
· For the case that CHO condition is met, but CPC condition is not met, if no complementary CHO-only configuration is provided, whether CHO execution is triggered is still under discussion in RAN2. RAN4 can wait for the conclusion from RAN2.
· Option 2: (vivo)
· PCell handover delay: DCHOwithCPC_PCell = TRRC_delay + max (TEvent_DU_PCell + Tmeasure_PCell, TEvent_DU_PSCell + Tmeasure_PSCell) + Tinterrupt + TCHO_execution and Tinterrupt = Tprocessing + TIU + T∆ + Tmargin where 
· The definition of TRRC_delay, TEvent_DU_PCell, Tmeasure_PCell, TCHO_execution, T∆, TIU, Tmargin are the same as the definitions in the delay requirement on conditional handover
· Tprocessing = 25ms
· PSCell change delay: DCHOwithCPC_PSCell = TRRC_delay + max (TEvent_DU_PCell + Tmeasure_PCell, TEvent_DU_PSCell + Tmeasure_PSCell) + TUE_preparation + Tprocessing + T∆ + TPSCell_ DU + 2 ms
· The definition of TEvent_DU_PSCell, Tmeasure_PSCell, TUE_preparation, T∆, TPSCell_ DU are the same as the definitions in the delay requirement on conditional PSCell change
· Tprocessing = 25ms



As per RAN2 agreement,  the CHO execution conditions are associated with the source MeasConfig, this will always be provided, we think this CHO-only configuration missing is a error case should not be specified in requirements. 
Proposal 1: It can be assumed that a complementarty CHO-only configuration is always be provided.
Regarding whether TEvent_DU shall be updated accordingly, Our interpretation of the Event Du is to cover the total uncertainty of the radio environment to trigger the event. 
	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. 


Where there is only Pcell or only Pscell, the uncertainty is that UE receives a list of candidates, and UE need to continue measure the SSB power level to understand which candidate cell have the best radio condition until at least a condition exist. 
This equals the traditional handover procedure to search for the target cell. The only differences here is, instead of based on measurement report, network configure target cell, now UE being configured a list with more than 1 candidate. Those candidate cells can be co-located or non-collocated. 
The main motivation of conditional handover is to avoid the Ping-Pong effects comparing to the normal handover procedure especially in FR2 and improve the robustness.
As CPA/C will not be executed until CHO condition is being fulfilled according to RAN2 agreement on execution order, we think current TS 38.133 clause 6.1.4 definition of TEvent_DU can be reused.
However, the event can only be triggered when there is at least 1 candidate’s RSRP for example is good enough for a certain period of the time. To execute a target cell switch command, UE needs specific SSB_Index for example, here is the Tmeasure time starts.
Our view what needs to clarify is the Tmeasure rather than the TEvent_DU.
Proposal 2: Rel-18 CHO including MCG and candidate SCG for CPC/CPA in FR1-FR2 NR-DC (objective #4), TEvent_DU for CHO with CPA/C shall be 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). 
Regarding the Tmeasure Currently according to TS38.133 clause 6.1.4
	The measurement time delay is defined from the end of TEvent_DU until UE executes a handover to a target cell and interruption time starts.


The total measurement time to trigger execution include 3 measurement peiord, the time period used in PSS/SSS detection, measurement period of SSB based measurement, and the time period used to acquire the index of the SSB being measured. For evaluating whether the conditions being fulfilled UE will only need RSRP not the SSB index, our interpretation of the Tmeasure is after the right candidate being detected after TEvent_DU, continue to measure and derived the SSB index. 
The Tmeasure is not the full measurement, as to evaluate also takes very long part of the measurement potentially cover te PSS/SSS detection and measurement period. To make the procedure clear, we think Tmeasure shall be updated to T cell_index_identify to reflect what this measurement really is.
Proposal 3: Rel-18 CHO including MCG and candidate SCG for CPC/CPA in FR1-FR2 NR-DC (objective #4), Tmeasure for CHO with CPA/C shall be updated to T target cell_SSB_index_identify
T target cell_SSB_index_identify is the from the end of TEvent_DU until UE executes a handover to a target cell and interruption time starts.
Another interesting issues need to be mentioned is whether UE trigger evaluation of CHO and CPA/C in sequential or simultaneously. 
As agreed from RAN2 #121 meeting, RAN2 agrees to support the simultaneous evaluation of CHO and CPC in Rel-18.
The evaluation will be triggered direct after UE decodes the 1st RRC message with the measurement configuration of a list of candidates, here is the starting time of the TEvent_DU.  And our interpretations is that the evaluation of CHO and CPA/C is always being triggered at the same time as it is contained within 1 RRC message that have the CHO+CPAC command.
Proposal 4: Rel-18 CHO including MCG and candidate SCG for CPC/CPA in FR1-FR2 NR-DC (objective #4), the evaluation of CHO and CPA/C is always being triggered at the same time upon decode the 1st RRC message.
After clarify the definition of different delay component, we think the requirement to set for CHO including MCG and candidate SCG for CPC/A is rather clear.
Base on the RAN2 agreements, the CPAC will not be executed alone. The CHO+CPAC will only be executed when BOTH conditions are met. We thinkthe delay shall be the maximum of the two timeline. For both Pcell and PScell the CHO+CPAC delay shall be:
· 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

Proposal 5: Rel-18 CHO including MCG and candidate SCG for CPC/CPA in FR1-FR2 NR-DC (objective #4)
[bookmark: _Int_mPkfMSuI]DCHOwithCPAC = Max [DCHO,  DCPAC]
DCHO = TRRC + TEvent_DU + T target cell_SSB_index_identify+ TCHO_execution +Tprocessing + TIU + T∆ + Tmargin
DCPAC = TRRC_delay + TEvent_DU + T target cell_SSB_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  T target cell_SSB_index_identify
Summary and Conclusion
In this contribution we have provided our views on enhanced CHO configurations. The following proposals are made:
Proposal 1: It can be assumed that a complementarty CHO-only configuration is always be provided.
Proposal 2: Rel-18 CHO including MCG and candidate SCG for CPC/CPA in FR1-FR2 NR-DC (objective #4), TEvent_DU for CHO with CPA/C shall be 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). 
Proposal 3: Rel-18 CHO including MCG and candidate SCG for CPC/CPA in FR1-FR2 NR-DC (objective #4), Tmeasure for CHO with CPA/C shall be updated to T target cell_SSB_index_identify
T target cell_SSB_index_identify is the from the end of TEvent_DU until UE executes a handover to a target cell and interruption time starts.
Proposal 4: Rel-18 CHO including MCG and candidate SCG for CPC/CPA in FR1-FR2 NR-DC (objective #4), the evaluation of CHO and CPA/C is always being triggered at the same time upon decode the 1st RRC message.
Proposal 5: Rel-18 CHO including MCG and candidate SCG for CPC/CPA in FR1-FR2 NR-DC (objective #4)
DCHOwithCPAC = Max [DCHO,  DCPAC]
DCHO = TRRC + TEvent_DU + T target cell_SSB_index_identify+ TCHO_execution +Tprocessing + TIU + T∆ + Tmargin
DCPAC = TRRC_delay + TEvent_DU + T target cell_SSB_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  T target cell_SSB_index_identify
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