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1. Introduction
In the last RAN4#97e meeting, the discussion about the work plan about the Rel-17 WI Further RRM enhancement for NR and MR-DC was initiated. In this paper, we provide our views on the objective about the HO with PSCell.
2. Discussion
According to the approved work plan for the Further RRM enhancement for NR and MR-DC, the objectives about the HO with PSCell are to be discussed in RAN4#98e meeting. The possible scenarios shall be considered at the first step. There are four possible scenarios are presented during the initial discussion as: 
· 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 further check with RAN2 spec, from our understanding, the possible scenarios could be the UE in the standalone (E-UTRA or NR) and the RRC message indicates the HO together with the PSCell configuration. It is also feasible for UE which is already configured with DC (EN-DC/NE-DC/NR-DC) and the RRC message received indicates that HO together with the PSCell configurations. Thus, all possible scenarios could be as follows:
· NR to EN-DC （NR HO to LTE with NR PSCell configuration）
· NR to NE-DC （NR HO to NR with LTE PSCell configuration）
· NR to NR-DC（NR HO to LTE with NR PSCell configuration）
· LTE to EN-DC （LTE HO to LTE with NR PSCell configuration）
· NE-DC to NE-DC（NR HO to NR with LTE PSCell configuration）
· NR-DC to NR-DC（NR HO to NR with NR PSCell configuration）
· EN-DC to EN-DC（LTE HO to LTE with NR PSCell configuration）
Proposal 1：Consider the feasible scenarios for HO with PSCell configurations for:
· NR to EN-DC （NR HO to LTE with NR PSCell configuration）
· NR to NE-DC （NR HO to NR with LTE PSCell configuration）
· NR to NR-DC（NR HO to LTE with NR PSCell configuration）
· LTE to EN-DC （LTE HO to LTE with NR PSCell configuration）
· NE-DC to NE-DC（NR HO to NR with LTE PSCell configuration）
· NR-DC to NR-DC（NR HO to NR with NR PSCell configuration）
· EN-DC to EN-DC（LTE HO to LTE with NR PSCell configuration）

 For UE which is already configured with DC, if the RRC message indicates the HO with the PSCell configurations, it could be possible that the configure PSCell is same as the original one or the PSCell change is indicated. From our understanding, even then RRC message indicate the same PSCell as the original one, the UE’s behaviour is same that UE shall establish the link to the PSCell again. 
Observation 1: For UE which is already configured with DC, the UE’s behaviour is same when the configured PSCell is same as the original one or not.
Upon receiving the RRC message triggering the HO with PSCell configuration, UE is expected to establish the link to both the target PCell and the target PSCell. One general concern is the expected UE behaviour when performing HO and PSCell addition/change at the same time. From our understanding, when receiving the HO command or/and PSCell configurations within the reconfiguration with sync, UE shall initiate the procedure as soon as possible which could be observed from the RAN2 spec as follows. Thus, there is no need to consider the interactions between the two procedures. 
Observation 2: The procedures for HO and PSCell configurations (PSCell addition/change) are expected to be performed as soon as possible. Thus, there is no need to consider the interactions between the two procedures. 

	TS 38.331

[bookmark: _Toc60867545][bookmark: _Toc60776764]5.3.5.5.2	Reconfiguration with sync
The UE shall perform the following actions to execute a reconfiguration with sync.
1>	if the AS security is not activated, perform the actions upon going to RRC_IDLE as specified in 5.3.11 with the release cause 'other' upon which the procedure ends;
1>	if no DAPS bearer is configured:
2>	stop timer T310 for the corresponding SpCell, if running;
1>	if this procedure is executed for the MCG:
2>	if timer T316 is running;
3>	stop timer T316;
3>	clear the information included in VarRLF-Report, if any;
2>	resume MCG transmission, if suspended.
1>	stop timer T312 for the corresponding SpCell, if running;
1>	start timer T304 for the corresponding SpCell with the timer value set to t304, as included in the reconfigurationWithSync;
1>	if the frequencyInfoDL is included:
2>	consider the target SpCell to be one on the SSB frequency indicated by the frequencyInfoDL with a physical cell identity indicated by the physCellId;
1>	else:
2>	consider the target SpCell to be one on the SSB frequency of the source SpCell with a physical cell identity indicated by the physCellId;
1>	start synchronising to the DL of the target SpCell;
1>	apply the specified BCCH configuration defined in 9.1.1.1 for the target SpCell;
1>	acquire the MIB of the target SpCell, which is scheduled as specified in TS 38.213 [13];
NOTE 1:	The UE should perform the reconfiguration with sync as soon as possible following the reception of the RRC message triggering the reconfiguration with sync, which could be before confirming successful reception (HARQ and ARQ) of this message.




Based on the current requirements for HO and PSCell addition/change, several procedures are considered including RRC process, AGC, cell search, fine timing, and time for PRACH transmission, some processing time and margin. For HO with PSCell configurations, RAN4 should discuss whether the procedures could be performed in parallel based on the existing requirements.
Proposal 2: RAN4 should discuss whether the procedures could be performed in parallel based on the existing requirements.
One procedure may be considered jointly is when the target PCell and the target PSCell are within the same band, thus based on the previous assumption, the ACG may be performed together as already defined for intra-band SCell activation, where a longer SMTC is used.
Proposal 3: The SMTC for AGC may be jointly considered when the target PCell and the target PSCell are within the same band.
Another issue is about the PRACH transmission for PCell and PSCell. The RO for PCell or PSCell could be collided which could lead to extra delay according to the existing requirements. From our understanding, it is related to the UL power control and single UL transmission, .et, which has been clearly defined in TS 38.213. Thus, there is no need to further consider the RO collision issue from RAN4’s perspective.
Proposal 4: There is no need to further consider the RO collision issue from RAN4’s perspective.

3. Conclusions
Proposal 1：Consider the feasible scenarios for HO with PSCell configurations for:
· NR to EN-DC （NR HO to LTE with NR PSCell configuration）
· NR to NE-DC （NR HO to NR with LTE PSCell configuration）
· NR to NR-DC（NR HO to LTE with NR PSCell configuration）
· LTE to EN-DC （LTE HO to LTE with NR PSCell configuration）
· NE-DC to NE-DC（NR HO to NR with LTE PSCell configuration）
· NR-DC to NR-DC（NR HO to NR with NR PSCell configuration）
· EN-DC to EN-DC（LTE HO to LTE with NR PSCell configuration）
Observation 1: For UE which is already configured with DC, the UE’s behaviour is same when the configured PSCell is same as the original one or not.
Observation 2: The procedures for HO and PSCell configurations (PSCell addition/change) are expected to be performed as soon as possible. Thus, there is no need to consider the interactions between the two procedures. 
Proposal 2: RAN4 should discuss whether the procedures could be performed in parallel based on the existing requirements.
Proposal 3: The SMTC for AGC may be jointly considered when the target PCell and the target PSCell are within the same band.
Proposal 4: There is no need to further consider the RO collision issue from RAN4’s perspective.
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