
3GPP TSG-RAN WG2 Meeting #125bis                                                   R2-2402177                                         
Changsha, China, April 15th – 19th, 2024	
                                                     
Source:              CATT 
[bookmark: Title]Title:	             Consideration on Event triggered L1 measurement reporting
[bookmark: Source]Agenda Item:	8.6.3
[bookmark: DocumentFor]Document for:	Discussion and Decision

Introduction
According to WID [1], one of the objectives of Rel-19 mobility is the enhancement to the measurement enhancements for supporting LTM, as below:
	· Measurements related enhancements for purpose of supporting LTM: [RAN2, RAN1]
· Measurement related enhancements are applicable to Intra-CU MCG/SCG LTM and Inter-CU MCG/SCG LTM
· Specify necessary components to support event triggered L1 measurement reporting [RAN2, RAN1]
· RAN1 and RAN2 to progress independently on the event triggered measurements objectives of their respective MIMO and Mobility enhancement WIs. Review progress at RAN#105 to see if any modification of objectives is required to avoid/manage any overlap in the work
· Specify support for CSI-RS measurements for LTM procedures and enable CSI-RS based beam management, and/or other necessary physical layer operations on candidate cells before LTM [RAN1]


In this contribution, we focus on the event triggered L1 measurement reporting.
The contribution is organized as the following. In section 2, we discuss the following aspects,
· Unified event triggering configuration design
· Key issues
· Further discussion on the key issues
Our proposals are summarized in Section 3. 
Discussion

Unified event triggering configuration design
For the event triggered L1 measurement reporting, the initial justification is to reduce signaling overhead of L1 measurement reporting. However, it could be used for other use cases. The NW could trigger early TA acquisition and cell switch execution based on the event trigged L1 measurement report. Besides, for conditional LTM, event triggering mechanism is needed as well. It would be beneficial to have an event-triggering solution which meets all the requirement of these use cases.
Proposal 1: RAN2 aims at a unified event triggering configuration design for event-triggered L1 measurement reporting and conditional LTM.
Key issues
Event triggered L1 measurement reporting is discussing in R19 MIMO as well and has reached some agreements. One may think the event-triggering solution for R19 mob can be based on R19 MIMO conclusion from now. However, as it is indicated in the WID, the discussion for the event-triggering solution in R19 Mob is performed separately from R19 MIMO, until RAN#105. 
Observation 1: According to the WID, the event-triggering solution in R19 Mob is performed separately from R19 MIMO, until RAN#105. 
For the event triggered L1 measurement reporting, the main issues and the leading working group are summarized as follows,:
	Issues of event-triggering
	Description
	Leading WG

	Event triggering configuration
	For the event triggering configuration, the basic issue is the triggering criteria of Event. Besides, there are some other aspects to consider as discussed later in the section 2.3 of this contribution. 
	RAN2

	Association between event triggering configuration and measure resource configuration
	How to indicate the association between event triggering configuration and measure resource configuration
	

	Node to generate the event configuration
	Which node to generate the event configuration. i.e., source cell or candidate cell.
	

	Contents of the event triggered measurement results
	Except beam level measure results, whether other information(e.g., Information of the Triggered event) are needed
	

	Layer to perform the event evaluation
	which layer(in MAC or L1) to perform the event evaluation
	

	Measurement resource configuration
	The reference signal type (SSB,CSI-RS) for the measurement
	RAN1

	report quantity
	Quantity(e.g., RSRP,RSRQ,SINR) to be reported
	

	UL resource for measurement reporting transmission
	How to configure the uplink resource which is used for the event-triggered measurement reporting transmission
	

	Message for carrying the measurement result
	In which way (e.g., MAC CE, UCI) to send the event triggered measurement result 
	


Table 1.Summary of key issues
Observation 2: For the event triggered L1 measurement reporting, the following issues are in RAN2 scope,
· Event triggering configuration
· Association between event triggering configuration and measure resource configuration
· Node to generate the event configuration
· Contents of the event triggered measurement results
· Layer to perform the event evaluation
Observation 3: For the event triggered L1 measurement reporting, the following issues are in RAN 1 scope,
· Measurement resource configuration
· report quantity
· UL resource for measurement reporting transmission
· Message for carrying the measurement result
Therefore, it is proposed that,
Proposal 2: For the event triggered L1 measurement reporting, RAN2 discusses the following key issues,
· Event triggering configuration
· Association between event triggering configuration and measure resource configuration
· Node to generate the event configuration
· Contents of the event triggered measurement results
· Layer to perform the event evaluation
These key issues are further discussed in section 2.3.

Further discussion on the key issues
2.3.1 Event triggering configuration
Regarding the issues of the event triggering configuration, In general we can take the L3 event trigger configuration as a reference.
The legacy L3 event trigger configuration mainly contains the following parameters,
· Triggering criteria of Event
· rsType
· reportInterval
· reportAmount 
· reportQuantityCell

Triggering criteria of the event
In legacy L3 measurement, the following triggering criterions are supported, according to TS 38.331 [2].
	Event A1:	Serving becomes better than absolute threshold;
Event A2:	Serving becomes worse than absolute threshold;
Event A3:	Neighbour becomes amount of offset better than PCell/PSCell;
Event A4:	Neighbour becomes better than absolute threshold;
Event A5:	PCell/PSCell becomes worse than absolute threshold1 AND Neighbour/SCell becomes better than another absolute threshold2;
Event A6:	Neighbour becomes amount of offset better than SCell;
….


We need further check whether these legacy triggering criterion scan be reused.
The event A6 is for the SCell and it can be precluded. The event A3, A4, and A5 are to evaluate the neighbor cells, it is used for mobility purpose. So it seems reasonable to reuse them for event triggered L1 measurement reporting for LTM. As for the event A1 and A2, both of them evaluate the serving cell only. It is typically used by NW to trigger neighboring cell measurement in legacy.  We need discuss whether it is useful for LTM.
	Event
	Triggering Criteria
	Applicability to R19 LTM

	A1
	Serving becomes better than absolute threshold
	?

	A2
	Serving becomes worse than absolute threshold
	?

	A3
	Neighbour becomes amount of offset better than PCell/PSCell
	Y

	A4
	Neighbour becomes better than absolute threshold
	Y

	A5
	PCell/PSCell becomes worse than absolute threshold1 AND Neighbour/SCell becomes better than another absolute threshold2
	Y

	A6
	Neighbour becomes amount of offset better than SCell
	N


Table 2. Applicability of triggering criteria of legacy L3 event
Needs of leaving conditions
In the legacy L3 event triggering criteria, both an entering condition and a leaving condition are supported for each event.  Furthermore, NW can control whether UE needs to send a measurement report when the leaving condition applicable for this event is fulfilled.
We need to discuss whether such “leaving condition” is needed for this objective.
Need of TTT timer
In the legacy L3 event triggering criteria, TTT (i.e., timeToTrigger) is supported. The event is considered triggered only when the entering condition has been met during the TTT time. It seems beneficial to support it for this objective as it can reduce the unnecessary event reporting due to the instant fluctuation of the measurement result.
Reporting amount after the event is triggered
In the legacy L3 event triggering criteria, reporting internal and reporting amount is supported. UE can repeat to send the measurement in a certain times according to the configured reporting amount after the event is triggered. We need to discuss whether similar configured is needed for this objective.
Proposal 3: For the Event triggering configuration, the issues to discuss includes,
· Which criteria to support for the triggering event(e.g.,A1,A2,A3,A4,A5)
· Needs of leaving conditions
· Needs of TTT timer
· Needs of Reporting amount after the event is triggered

2.3.2	Association between event triggering configuration and measure resource configuration
For the measurement resource configuration, we see no reason to deviate from the L1 measurement resource framework (i.e. LTM-CSI-ResourceConfig) in R18 mobility. However, it should be decided by RAN1 as we proposed early in this paper.
The newly defined event triggering configuration needs to be associated to the measurement resource configuration (e.g., a LTM-CSI-ResourceConfigId) and then the UE can know which event triggering configuration is applied to which measurement resource configuration.
For the place to fit into the event triggering configuration, there are several options as we proposed below,
Proposal 4: For the association between event triggering configuration and measure resource configuration, the following options are considered,
· Option 1: The event triggering configuration is within the candidate cell configuration
· Option 2:  The event triggering configuration is outside the candidate configuration, i.e. common for all candidate cells, similar as the configuration of ltm-CSI-ResourceConfig

2.3.3 Node to generate the event parameters
In legacy L3 measurement, the serving cell determines the event configuration. The same principle can be reused. To support subsequent LTM, each candidate cell should provide the event configuration which is to be used when the candidate becomes the new serving cell. 
Proposal 5: Initial serving cell provides the initial event configuration. Each candidate cell provides the event configuration which is to be used when the candidate becomes the new serving cell.
2.3.4 Contents of the event triggered measurement results
In legacy L1 measurement reporting, beam level measure result is reported by UE. For the event-triggered measurement reporting, UE may need to report the triggered event as well. Since the measure result will be used by network to decide a target cell of the LTM execution, it seems beneficial to report the cell level measure results as well. 
Therefore, it is proposed that,
Proposal 6: As baseline, the following information can be in the content of the event-triggered measure results,
· Beam level measure results
· Information of the triggered event
[bookmark: _GoBack]Proposal 7: Discuss whether cell level measure results are included in the event-triggered measure results.
2.3.5 Layer to perform event evaluation
Even though the event-triggering is based on L1 measurement and In legacy the L1 measurement and reporting is performed in PHY layer, we still need to decide which layer to perform the event evaluation as either doing the event evaluation in MAC or L1 are possible. There are pros and cons to do the evaluation in MAC layer or in PHY layer. 
Proposal 8: Discuss which layer to perform the event evaluation. The possible options are as follows,
· Option 1:PHY layer
· Option 2:MAC layer

Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]Based on the previous analysis in section 2, our observations and proposals are summarized as follows:
Observation 1: According to the WID, the event-triggering solution in R19 Mob is performed separately from R19 MIMO, until RAN#105. 
Observation 2: For the event triggered L1 measurement reporting, the following issues are in RAN2 scope,
· Event triggering configuration
· Association between event triggering configuration and measure resource configuration
· Node to generate the event configuration
· Contents of the event triggered measurement results
· Layer to perform the event evaluation
Observation 3: For the event triggered L1 measurement reporting, the following issues are in RAN 1 scope,
· Measurement resource configuration
· report quantity
· UL resource for measurement reporting transmission
· Message for carrying the measurement result

Unified event triggering configuration design
Proposal 1: RAN2 aims at a unified event triggering configuration design for event-triggered L1 measurement reporting and conditional LTM.

Key issues
Proposal 2: For the event triggered L1 measurement reporting, RAN2 discusses the following key issues,
· Event triggering configuration
· Association between event triggering configuration and measure resource configuration
· Node to generate the event configuration
· Contents of the event triggered measurement results
· Layer to perform the event evaluation

Further discussion on the key issues
Proposal 3: For the Event triggering configuration, the issues to discuss includes,
· Which criteria to support for the triggering event(e.g.,A1,A2,A3,A4,A5)
· Needs of leaving conditions
· Needs of TTT timer
· Needs of Reporting amount after the event is triggered
Proposal 4: For the association between event triggering configuration and measure resource configuration, the following options are considered,
· Option 1: The event triggering configuration is within the candidate cell configuration
· Option 2:  The event triggering configuration is outside the candidate configuration, i.e. common for all candidate cells, similar as the configuration of ltm-CSI-ResourceConfig

Proposal 5: Initial serving cell provides the initial event configuration. Each candidate cell provides the event configuration which is to be used when the candidate becomes the new serving cell.
Proposal 6: As baseline, the following information can be in the content of the event-triggered measure results,
· Beam level measure results
· Information of the triggered event
Proposal 7: Discuss whether cell level measure results are included in the event-triggered measure results.
Proposal 8: Discuss which layer to perform the event evaluation. The possible options are as follows,
· Option 1:PHY layer
· Option 2:MAC layer

Reference
[1] [bookmark: _Ref160438305]RP-240299,   Revised Work Item: NR mobility enhancements Phase 4
[2] TS38.331, NR; Radio Resource Control (RRC) protocol specification,18.1.0



6

