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1. Introduction
In last RAN4#98e meeting, the Handover with PSCell requirements were discussed with the agreements captured in the WF [1]. In this paper, we further provide our views on the remaining issues.
2. Discussion
In the last RAN4 meeting, the basic framework of HO with PSCell was discussed and some key issues were identified in terms of scenarios, sequential or parallel process, etc. In this paper we further provide our views on the pending issues. 
2.1 Scenarios
Regarding the scenarios considered for HO with PSCell, the following scenarios are already agreed:
· from NR SA to EN-DC 
· from EN-DC to EN-DC
· from NE-DC to NE-DC
· from NR-DC to NR-DC
As discussed in the last meeting, HO with PSCell from NR SA to NR-DC/NE-DC and from LTE SA to EN-DC are also feasible. Considering the typical use case, we suggest to focus on the above agreed scenarios.
Proposal 1: Define RRM requirement for HO with PSCell for 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
2.2 Timeline for HO with PSCell
Another critical issue is the timeline of HO with PSCell addition. Companies have different views on whether the HO and PSCell configuration would be performed in parallel or in sequence. It will decide how to define the starting and ending point of HO with PSCell and the components of the specific requirements. For the existing requirements for HO or PSCell addition, it contains the time for Cell searching, time tracking, processing time and uncertainty for the first available PRACH occasion. Upon receiving the HO with PSCell within the single RRC message, all serving CCs are released. Regarding the mentioned procedures, we didn't see constraints that UE could not perform HO to the target CC and PSCell addition/change in parallel. Unless FR1+FR1 NR-DC is to be considered, the AGC settling may be considered for the case when the target PCell and PSCell are in the same band. 
Observation 1: Upon receiving HO and PSCell command, all serving CC will be released, and UE is capable to perform HO and PSCell addition/change in parallel.
Proposal 1: Define the requirements for HO with PSCell based on the assumption that the procedure is performed in parallel.
Based on the assumption of parallel processing of HO and PSCell addition/change, the requirements of delay and interruption requirements are analysed below. Regarding the delay requirements, it is to evaluate how long the UE will take to start PRACH transmission from the instance when the RRC command is received. So based on the parallel processing assumption, upon receiving the HO with PSCell command within the single RRC message, the UE shall transmit PRACH to target PCell and PSCell within the defined delay respectively. 
Observation 2: Separate delay requirements shall be define for HO and PSCell addition/change. The same starting point is assumed for PCell and PScell and then ending points should be defined as PCell PRACH and PSCell PRACH respectively. 
If separately delay requirements are defined for HO and PSCell addition/change respectively, the requirements are clear for UE’s behaviour, and there is no need to define an overall delay.
Proposal 2: Define delay requirements for HO and PSCell addition/change separately with the ending points defined as PCell PRACH and PSCell PRACH respectively. No need to define overall delay requirement.
Regarding the interruption requirements, at least to us, the definition is not very clear currently. When we are talking about the interruption of PSCell addition and that of other RRM requirements, it is the interruption on other serving CCs which is the time period when the UE is not capable of transmission/reception on these impacted CCs. The interruptions mainly come from some particular actions e.g. RF tuning, AGC settling. However, when referring to requirements for HO, the time period from the end of RRC command to PRACH transmission is defined as interruption time. For HO process, there is no other serving CCs, but when considering HO with PSCell which could be performed in parallel, it doesn't means the whole “interruption time” of HO will impact transmission and reception on the PSCell. However, for HO with PSCell procedure, there is no other serving CC which means there is no need to consider the interruption on other CCs.
Observation 3: There is no other serving CCs in the HO with PSCell procedure.
Based on the analysis above, if the HO with PSCell is assumed to be performed in parallel, then there is no need to define particular interruption requirements to other serving CCs. The discussion should focus on whether the time latency of one procedure will be interrupted by the parallel processing on the other side. From our views, the potential interruptions mainly comes from RF tuning and AGC if needed. First we need to identify that whether the procedures of HO will interrupt the SSB for cell searching or time tracking during PSCell addition/change or the other way around. 
Based on the parallel processing assumption, for the cases when joint AGC is not needed (e.g. intra-band), only the interruptions caused by RF tuning should be considered. As the command for HO and PSCell addition/change are carried within the same RRC message, the RF tuning to the target PCell and PSCell is considered to be performed simultaneously. Then there is no additional delay caused by the interruption from the other side, and the respective delay requirements for HO and PSCell addition/change are same as the existing requirements for HO and PSCell addition/change.
For the case when joint AGC is needed (FR1+FR1/FR2+FR2 NR-DC intra-band), similar as the discussion for SCell activation, when the target PCell and the PSCell as in the same band, then the AGC settling may be performed jointly. The delay requirements for both HO and PSCell addition/change shall consider the SMTC_MAX. After the AGC is ready, the other procedures could be done in parallel. The example for above two cases are shown in the Fig. 1.
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Fig.1 Timeline for HO with PSCell with parallel processing.
However, from our understanding, the intra-band NR-DC is not supported yet, and there is no baseline requirements for FR1+FR1/FR2+FR2 NR-DC in RRM spec. It is suggested to only consider FR1+FR2 NR-DC. Then there is no need to consider the top part in Fig. 1. Then for all the scenarios to be considered, there is no additional delay caused by the interruptions on the other side. Only the RRC processing time and Tprocessing shall be considered. 
Proposal 3: Not to have interruption requirements for HO with PSCell as there is no other serving CCs during the procedure.
An LS [2] was sent to RAN2 to ask about the UE’s behaviour when UE fails to synchronize to the target PSCell. Before we get the response from RAN2, we provide some observations based on the current RAN2’ spec. For the HO with PSCell, the HO command and PSCell addition/change command are carried in the same RRC message, the single RRC complete message will be transmitted via MCG. According to TS 38.321, if the if reconfigurationWithSync was included in spCellConfig of an SCG, the order that UE sends the RRCConnectionReconfigurationComplete message and performs the Random Access procedure towards the SCG is left to UE implementation. Thus, when UE complete synchronization to the target PCell, UE could transmit the RRC complete message, no matter whether the synchronization to the PSCell is completed or not. If UE fails to synchronize to the target PSCell, UE will initiates SCG failure and set the failureType as synchReconfigFailure-SCG.
Observation 4: UE shall transmit RRC complete message no matter whether the synchronization to the PSCell is completed or not.
Observation 5: UE will report SCG failure If UE fails to synchronize to the target PSCell.
3. Conclusions
Proposal 1: Define RRM requirement for HO with PSCell for 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
Observation 1: Upon receiving HO and PSCell command, all serving CC will be released, and UE is capable to perform HO and PSCell addition/change in parallel.
Proposal 1: Define the requirements for HO with PSCell based on the assumption that the procedure is performed in parallel.
Observation 2: Separate delay requirements shall be define for HO and PSCell addition/change. The same starting point is assumed for PCell and PScell and then ending points should be defined as PCell PRACH and PSCell PRACH respectively. 
Proposal 2: Define delay requirements for HO and PSCell addition/change separately with the ending points defined as PCell PRACH and PSCell PRACH respectively. No need to define overall delay requirement.
Observation 3: There is no other serving CCs in the HO with PSCell procedure.
Proposal 3: Not to have interruption requirements for HO with PSCell as there is no other serving CCs during the procedure.
Observation 4: UE shall transmit RRC complete message no matter whether the synchronization to the PSCell is completed or not.
Observation 5: UE will report SCG failure If UE fails to synchronize to the target PSCell.
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