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1. Introduction
The Rel-19 WI on mobility enhancements contains the following measurement related objectives. 

	· 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 paper we provide some initial views on the solution directions.
2. Discussion

Event-triggered L1 reporting was discussed during Rel-18, however due to high workload this was not introduced at the time. Rel-18 relies on the existing L3 measurement reports (e.g. to manage LTM candidates) and existing CSI reporting framework, with some additions to allow inter-cell measurements to be reported (for LTM trigger evaluation). 

Since mobility events are relatively infrequent compared to scheduling, event triggered reporting has been supported for L3 based mobility across several generations of 3GPP technologies to reduce the amount of reporting when it is not necessary. CSI reporting, on the other hand, has improved latency necessary to support its primary purpose of assisting scheduling at the gNB. The main drawback from the existing CSI reporting framework is the amount of reporting overhead and uplink PUCCH resource usage.

There are 2 potential ways to utilize a lower latency event-triggered report. The first way would be, as traditional L3 mobility does, to directly trigger the reconfiguration based on the single reported event. For example, when the event criteria is met, the UE sends a report to the gNB, then the gNB issues the MAC CE indicating cell switch. The benefit of this approach is that the reporting overhead can be reduced as much as possible. However, the drawback will be that there is an increased chance of handover failure (E.g. too early or too late) and an increased possibility of ping-pong, unless we use a longer TTT which would come at the cost of increased latency. Another way would be to use the initial event-triggered report to enable CSI reporting such that the cell switch decision can be made based on network evaluation of the CSI reports, similar to R18. For example, the event criteria can be set such that a report is sent when a beam (or multiple beams) on an LTM candidate go above a threshold, then the gNB can enable CSI reporting. This may be particularly useful for the case of enabling CSI-RS measurements for beam refinement on a target before cell switch, and has the benefit that TTT can be kept to a minimum because the handover decision will not be made based on the event triggered report alone, but rather the event triggered report is used to minimize the overhead of CSI reporting when it is not needed. 

Proposal 1: Consider the following use-cases for event triggered L1 reporting:
1) Event-triggered report to directly trigger mobility.
2) Event-triggered report to enable CSI reporting. 

One aspect to consider is where the most suitable place would be to define the mobility events. Since RRC already covers a wide range of events, most of which we assume can be re-used, it seems most convenient to re-use the existing RRC framework, and enhance this to support lower latency triggering based on L1 beam measurements. 

Proposal 2: Event definitions for LTM to be defined in RRC. 

Proposal 3: Re-use existing RRC measurement event framework as much as possible. 

The main enhancements needed to RRC measurement reporting events themselves are to reduce time-to-trigger and to improve filtering such that an event can be triggered with much lower latency compared to the current RRC events. 

Proposal 4: Consider whether to allow triggering without TTT, or whether to allow smaller TTT lengths.

Proposal 5: Consider how to improve filtering to support lower latency event trigger based on L1 beam measurements.

In addition to improving the latency of event trigger, we should improve the latency of report transmission. Options include using L1 signalling (E.g. in a SR, or other UCI on PUCCH) and using MAC CE. Use of a PUCCH resource may provide better latency, however resources would need to be reserve and so the uplink resource overhead would not be minimised. MAC CE, on the other hand, can be transmitted using existing scheduling and only when needed, and has the benefit of using HARQ for transmission so the reliability is better than using PUCCH. 

Proposal 6: MAC CE is used to transmit the report. 

If it is agreed to have the option of enabling CSI reporting based on the event triggered L1 report, then it makes sense to have a low latency method of doing so, rather than requiring RRC reconfiguration. Since LTM cell switch comes in a downlink MAC CE, and MAC CE looks like the most suitable way to report the triggered event, it makes sense to use a MAC CE for controlling the CSI reporting configurations. For example, RRC can pre-configure CSI reporting configurations and MAC CE can enable/disable. 

Proposal 7: Introduce DL MAC CE to enable/disable CSI reporting configurations. 

3. Conclusion
In this paper we make some initial suggestions on event-triggered L1 reporting for LTM as follows:

Proposal 1: Consider the following use-cases for event triggered L1 reporting:
1) Event-triggered report to directly trigger mobility.
2) Event-triggered report to enable CSI reporting. 

Proposal 2: Event definitions for LTM to be defined in RRC. 

Proposal 3: Re-use existing RRC measurement event framework as much as possible. 

Proposal 4: Consider whether to allow triggering without TTT, or whether to allow smaller TTT lengths.

Proposal 5: Consider how to improve filtering to support lower latency event trigger based on L1 beam measurements.

Proposal 6: MAC CE is used to transmit the report. 

Proposal 7: Introduce DL MAC CE to enable/disable CSI reporting configurations. 

4. References
[1] RP-240299,   “Revised Work Item: NR mobility enhancements Phase 4”


