3GPP TSG-RAN WG4 Meeting #109                            R4-2319078
Chicago, US, November 13 – 17, 2023
Agenda Item:
8.24.2.1.3
Source: 
CMCC

Title: 


 Discussion on L1/L2 inter-cell mobility delay requirements

Document for:
Discussion 
Introduction

In RAN #96 meeting, the revised WID on further NR mobility enhancements was approved [1]. One of the objectives is about L1/L2 based inter-cell mobility, the details are duplicated as following:

	To specify mechanism and procedures of L1/L2 based inter-cell mobility for mobility latency reduction:

Configuration and maintenance for multiple candidate cells to allow fast application of configurations for candidate cells [RAN2, RAN3]

Dynamic switch mechanism among candidate serving cells (including SpCell and SCell) for the potential applicable scenarios based on L1/L2 signalling [RAN2, RAN1]

L1 enhancements for inter-cell beam management, including L1 measurement and reporting, and beam indication [RAN1, RAN2]

Note 1: Early RAN2 involvement is necessary, including the possibility of further clarifying the interaction between this bullet with the previous bullet

Timing Advance management [RAN1, RAN2]

CU-DU interface signaling to support L1/L2 mobility, if needed [RAN3]

Note 2: FR2 specific enhancements are not precluded, if any.

Note 3: The procedure of L1/L2 based inter-cell mobility are applicable to the following scenarios:

Standalone, CA and NR-DC case with serving cell change within one CG

Intra-DU case and intra-CU inter-DU case (applicable for Standalone and CA: no new RAN interfaces are expected)

Both intra-frequency and inter-frequency

Both FR1 and FR2

Source and target cells may be synchronized or non-synchronized




In last meeting, there is discussion on L1/L2 based inter-cell mobility, and a WF was approved [2]. This contribution provides discussion on L1/L2 inter-cell mobility delay requirements.

Discussion 
	Issue 3-2-1-1: Processing time when target cell is an active serving cell

Agreement online

<Agreement>:

Tprocessing,2 /T LTM_processing can be 20ms for the intra-FR cell switch. Meanwhile, further discuss and down-select based on the two options:

Option 1: FFS whether a smaller value can be considered based on other conditions/scenarios. FFS additional UE capabilities can be introduced for these conditions/scenarios.

Option 2: introduce UE capability with up to 2 candidate values, one value is 20ms, and FFS the other one. 

Tprocessing,2 /T LTM_processing for inter-FR cell switch is twice of that for intra-FR cell switch.

Issue 3-2-2-1: T/F fine tracking: TΔ and Tmargin
Ad hoc agreement

<Agreement >:

If TCI state of target cell has been activated before cell switch command, and the TCI state indicated is in the active TCI state list, and measurement period of L1-RSRP is no longer than 160ms, TΔ = 0 and Tmargin = 0. 

Else If TCI state indicated in cell switch command is not in the active TCI state list that has been activated for the target cell, when the measurement period of L1-RSRP is no longer than 160ms, whether additional delay is needed is FFS.

Otherwise, TΔ=1 Tfirst-RS, Tmargin = 2ms.

Issue 3-2-6-1: Tinterruption

<Way Forward> FFS the following Options:
Option 1 (CATT, CMCC, ZTE, OPPO, Apple): The components of L1/L2 cell switch interruption Tinterruption are the components of L1/L2 inter-cell mobility delay except Tcmd
Option 2 (Nokia): Tinterrupt = TLTM-processing + T∆ + Tmargin + TIU.

Option 3 (vivo): 

For RACH-based cell switch, Tinterruption at least include the time of Tprocessing,2 and TIU.

For RACH-less cell switch, Tinterruption at least include Tprocessing,2
during LTM execution time, there is NO interruption to source PCell


For legacy HO, interruption is handover delay minus RRC procedure delay. This approach can be reused for interuption design of cell switch. The components of L1/L2 cell switch interruption Tinterruption are the components of L1/L2 inter-cell mobility delay except Tcmd. Some companies proposed that for some cases, e.g. target Pcell/SCell is current SCell/Pcell, there is almost no interruption during cell switch procedure. We agree this observation. But we think it is better to firstly agree the high level framework of interruption requirements, and the details can be further considered as whether some of the components can be zero for some conditions.

Proposal 1: From requirements framework point of view, the components of L1/L2 cell switch interruption Tinterruption are the components of L1/L2 inter-cell mobility delay except Tcmd. In detail, some of the components can be zero for some conditions. 

Another issue is about the known cell conditions. In legacy HO delay requirements, for FR1, a cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds otherwise it is unknown. Relevant cell identification requirements are described in Clause 9.2.5 for intra-frequency handover and Clause 9.3.4 for inter-frequency handover. For FR2, the target cell is known if it has been meeting the following conditions:

-
During the last 5 seconds before the reception of the handover command:

-
the UE has sent a valid measurement report for the target cell and

-
One of the SSBs measured from the NR target cell being configured remains detectable according to the cell identification conditions specified in clause 9.3,

-
One of the SSBs measured from the target cell also remains detectable during the handover delay according to the cell identification conditions specified in clause 9.3. 
For known cell condition, the progress in last meeting is duplicated as following:

	Issue 3-5-1: known cell conditions

< Way forward >: 

For FR2, use the conditions for L3 HO with a bit modification:

The target cell is known if it has been meeting the following conditions:

-
During the last 5 seconds before the reception of the cell switch command:

-
the UE has sent a valid L1 [or L3] measurement report for the target cell and

-
One of the SSBs measured from the NR target cell being configured remains detectable according to the cell identification conditions specified in clause 9.2 for intra-frequency cell and in clause 9.3 for inter-frequency cell,

-
One of the SSBs measured from the target cell also remains detectable during the cell switch delay according to the cell identification conditions specified in clause 9.2 for intra-frequency cell and in clause 9.3 for inter-frequency cell.

otherwise it is unknown.

For FR1:

Option 1: same as known cell conditionfor FR1 for L3 HO (6.1.1.2, TS38.133):

A cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds otherwise it is unknown

Option 2:

The target cell is known if it has been meeting the following conditions:

-
During the last 5 seconds before the reception of the cell switch command:

-
the UE has sent a valid L1 [or L3] measurement report for the target cell and

-
One of the SSBs measured from the NR target cell being configured remains detectable according to the cell identification conditions specified in clause 9.2 for intra-frequency cell and in clause 9.3 for inter-frequency cell,

-
One of the SSBs measured from the target cell also remains detectable during the  cell switch delay according to the cell identification conditions specified in clause 9.2 for intra-frequency cell and in clause 9.3 for inter-frequency cell.

otherwise it is unknown.



For FR2 LTM, the known cell conditions is aligned with that for L3 HO. But for FR1 LTM, option 1 is aligned with the known cell condition for FR1 L3 HO. While option 2 is the same approach as for FR2 LTM. It is a little bit confusing if we use different known cell conditions for LTM and L3 HO. From this point of view, we slightly prefer option 1.
Proposal 2: For FR1 cell switch, known cell conditions specified for legacy HO requirements can be reused:

For FR1, a cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds otherwise it is unknown (6.1.1.2, TS38.133).

Conclusion

This contribution provides discussion on L1/L2 inter-cell mobility delay requirements. The proposals are:

Proposal 1: From requirements framework point of view, the components of L1/L2 cell switch interruption Tinterruption are the components of L1/L2 inter-cell mobility delay except Tcmd. In detail, some of the components can be zero for some conditions. 

Proposal 2: For FR1 cell switch, known cell conditions specified for legacy HO requirements can be reused:

For FR1, a cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds otherwise it is unknown (6.1.1.2, TS38.133).
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