[bookmark: page1][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting # 99-e														 R4-2110062
Electronic Meeting, May. 19-27, 2021
Agenda item:	9.9.2.2
Source: 		OPPO
Title: 	Discussion on RRM requirements for HO with PScell 
Document for:	Discussion
1. Introduction
In last meeting, a WF on RRM requirements for HO with PScell of Rel-17 NR RRM further enhancement was approved [1]. In this contribution, we provide our view on HO with PSCell.
2. Discussion
· On Scenarios for RRM requirements of HO with PSCell
RAN4 agreed to defined RRM requirement for HO with PSCell for scenarios: from NR SA to EN-DC, from EN-DC to EN-DC, from NE-DC to NE-DC and from NR-DC to NR-DC. On NR-DC and NE-DC mode in HO with PSCell, different options are to be selected. 
· For HO with PSCell from NR-DC to NR-DC, following scenario(s) are considered in RAN4, 
· Case 1:FR1+FR2 NR-DC
· Case 2: FR1+FR1 NR-DC
· For HO with PSCell from NE-DC to NE-DC, following scenario(s) are considered in RAN4, 
· Case 1: FR1+LTE NE-DC
· Case 2: FR2+LTE NE-DC 

In our view, legacy FR1+FR2 NR-DC for HO with PSCell from NR-DC to NR-DC, and FR1+LTE NE-DC for HO with PSCell from NE-DC to NE-DC, should have higher priorities to be considered in Rel17. For other cases, they should rely on operators’ demand, which could be keep down-scoped at this moment. 
Proposal 1: In R17 RAN4 only considers:
· FR1+FR2 NR-DC for HO with PSCell from NR-DC to NR-DC,
· FR1+LTE NE-DC for HO with PSCell from NE-DC to NE-DC.

· Delay requirements of HO with PSCell
[bookmark: OLE_LINK103][bookmark: OLE_LINK104][bookmark: OLE_LINK101][bookmark: OLE_LINK102]RAN4 agreed to identify the detailed components of “HO with PSCell” procedure, and further discuss whether the procedures could be performed in parallel or sequentially based on the existing requirements. RAN4 also agreed not to consider the old PSCell/SCell release time in the HO with PSCell delay requirement design.
According to the procedures for handover with PSCell already supported by RAN2 and captured in RAN2 specification TS 37.340 [2], the procedure starts when the UE receives one RRC message implying handover with PSCell.  We can also find that the complete of HO handover was assumed to be earlier than PSCell addition/change complete. 
The intention of introducing HO with PSCell is to reduce the latency of HO and PSCell addition procedures for UE. In our view, we agree that some components of procedures of HO with PScell could be performed in parallel, i.e., RRC processing. However, at least for physical layer procedure, it is possible that RACH processing is performed in a sequential order, which means RACH procedure of PSCell will happen after the RACH procedure of PCell. 

· Issue 2-2-1: timeline for HO with PSCell
· Agreements: Timeline for HO with PSCell 
· Option 1 (Xiaomi, Apple, OPPO): PCell HO and PSCell addition is performed in a sequential order.
· Option 2 (CATT, CMCC, Huawei, MTK, QC, ZTE, NEC, Ericsson): PCell HO and PSCell addition is performed in parallel.
· Option 3 (NTT DOCOMO, Intel, OPPO, Nokia, Ericsson, NEC): Some of procedures of HO with PSCell should be able to be performed in parallel, but RACH processing is performed in a sequential order (RACH procedure of PSCell will happen after the RACH procedure of PCell).
· Other options are not precluded
· Send LS to RAN2 to clarify possible restrictions on parallel or sequential RACH processing from RAN2 perspective


It should be up to UE implementation, which also depends on different RF architectures and UE capabilities of supporting simultaneous Tx/Rx. RRM requirements of timeline for HO with PScell should be defined based on the worst scenario of sequential RACH processing due to UE could only supports single uplink.
Proposal 2: RRM requirements are defined as minimum requirements assuming PCell HO and PSCell addition is performed in a sequential order.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]RAN4 has agreed that for delay requirement of HO with PSCell, the starting point is the end of the last TTI containing the RRC command of handover with PSCell. For ending point of procedure of HO with PSCell, if sequential processing is used, it is the timing when UE shall be capable to transmit PRACH preamble towards target PSCell; if the parallel processing is used, it is the later timing between “timing when UE shall be capable to transmit PRACH preamble towards target Pcell” and “the timing when UE shall be capable to transmit PRACH preamble towards target PSCell”, which is usually the timing when UE shall be capable to transmit PRACH preamble towards target PSCell.
[bookmark: OLE_LINK109][bookmark: OLE_LINK110]Proposal 3: The ending point of the delay requirements for HO with PSCell is the timing when UE shall be capable to transmit PRACH preamble towards target PSCell. 

· UE behavior when PSCell is not changed during HO with PSCell 
· Issue 2-2-5: optimisation for the case when PSCell is not changed during HO with PSCell
· Option 1(Xiaomi, CATT, Apple, OPPO, vivo, QC, HW, Intel, MTK, NEC, DCM, ZTE): 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.
· Option 2 (Ericsson, Nokia, NEC): When source and target PSCell is the same cell, then fine time tracking T∆=0 shall apply.


For the case when PSCell is not changed during HO with PSCell, though it is known to UE configured with DC before and after HO with PSCell, the PSCell is treated as a new one for the PCell (or MN node). Thus, UE’s behaviour is supposed to be the same no matter the configured PSCell is same as the original one or not.
Proposal 4: 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.
· Reply LS from RAN2
· Issue 2-2-6: RRC processing delay for HO with PSCell
· Agreement: RAN4 waits for the reply LS from RAN2 on RRC processing delay for HO with PSCell
· Issue 2-5: Failure case definition for HO with PSCell
· Agreement: RAN4 waits for the reply LS from RAN2 before any decision 

RAN4 agreed to wait for the reply LS from RAN2 on RRC processing delay for HO with PSCell and failure case definition for HO with PSCell before RAN4’s decision.
According to reply LS [2], regarding the RRC processing delay for NR SA to EN-DC, RAN2 understands the RRC processing delay (i.e. 50ms) defined for inter-RAT handover from NR to E-UTRAN can be applied, but it is up to RAN4 to make a final decision. And RAN2 understands RAN4 will specify the RRC processing delay of “NR SA to EN-DC” in TS 36.133. In addition, RAN2 will update TS 38.331 and TS 36.331 to clearly capture the RRC processing delay for other cases listed in the table.  
	Scenario
	Source PCell
	Target PCell
	Target PSCell
	RRC procedure delay for HO with PSCell

	NR SA to EN-DC
	NR (incl. FR1 and FR2)
	LTE
	NR (incl. FR1 and FR2)
	[50ms]

	EN-DC to EN-DC
	LTE
	LTE
	NR (incl. FR1 and FR2)
	20ms

	NE-DC to NE-DC
	NR FR1
	NR FR1
	LTE
	16ms

	NR-DC to NR-DC
	NR FR1
	NR FR1
	NR FR2
	16ms


For Failure case definition for HO with PSCell, UE performs conventional Rel-15 HO procedure and PSCell addition separately, i.e., UE can handover to the new PCell without PSCell addition.
· Issue 2-3-1: whether or not RAN4 assumes PCC could be scheduled for UE when PCell HO is completed but PSCell addition is not completed
· FFS:
· Option 1 (Apple, QC, vivo, CMCC, Ericsson, Nokia, MTK, NEC, Xiaomi, CATT, Intel, HW): Yes
· Option 2 (OPPO): No.

Based on RAN2’s understanding, UE performs conventional Rel-15 HO procedure and PSCell addition separately, i.e., UE can handover to the new PCell without PSCell addition. Similarly, when PCell HO is completed but PSCell addition is not completed, we can compromise that UE can be scheduled on the new PCell during the HO with PSCell procedure, but additional interruption may be expected on PCell due to PSCell addition. Otherwise, PCC could not be scheduled if no interruption was allowed.
Proposal 5: Additional interruption may be expected on PCell due to PSCell addition, if PCC could be scheduled when PCell HO is completed but PSCell addition is not completed.
3. Conclusion
In this contribution, we proposed our views on RRM requirements for HO with PSCell of Rel-17 NR RRM further enhancement.
Proposal 1: In R17 RAN4 only considers:
· FR1+FR2 NR-DC for HO with PSCell from NR-DC to NR-DC,
· FR1+LTE NE-DC for HO with PSCell from NE-DC to NE-DC.
Proposal 2: RRM requirements are defined as minimum requirements assuming PCell HO and PSCell addition is performed in a sequential order.
Proposal 3: The ending point of the delay requirements for HO with PSCell is the timing when UE shall be capable to transmit PRACH preamble towards target PSCell. 
Proposal 4: 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.
Proposal 5: Additional interruption may be expected on PCell due to PSCell addition, if PCC could be scheduled when PCell HO is completed but PSCell addition is not completed.
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