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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]In RAN2#121bis, RAN2 made the following initial agreement for L1 measurement to support LTM operation.   
Agreement @RAN2#121bis:
Initial agreements, from RAN2 point of view (may be dep on RAN1 progress). 
	The location of RS configuration for SSB-based measurements of candidate cells is external to the ServingCellConfig(s) of current serving cells and external to the configuration of the LTM candidate cells. The RS configuration, per RAN1 agreement, can include PCI or logical ID, SMTC location, frequency location, and SCS.
	RAN2 assumes that the location of configurations of TCI states for the candidate cells (used before/at cell switch) is external to the ServingCellConfig(s) of current serving cells and external to the configuration of the LTM candidate cells (same location as RS configuration).
	RAN2 assumes that For L1 measurements of LTM candidate cells, the reporting configuration is placed inside the ServingCellConfig of current serving cell(s). 
	Chair: the agreements above may need to be further evaluated, e.g. wrt subsequent LTM switches. 
	RAN2 assumes that whether filtering, hysteresis, and time-to-trigger are needed for LTM specific L1 measurements is up to RAN1.
	FFS if the LTM specific L1 measurements of an LTM candidate SCell is independent of its activation status.
	Whether to assume L1/L2 signaling to control or change L1 measurement/reporting for LTM needs further discussion (parts may be discussed in RAN1). RAN2 assumes that such control would be limited to certain aspect that need frequent update and restricted by RRC configuration.
This paper further discusses the remaining issues for L1 measurement report to enable the decision of cell switch.
Discussion
L1 measurements of activated LTM candidate SCells 
During the at-meeting email discussion last meeting, it was discussed, if a deactivated SCell is an LTM candidate cell, should the UE perform L1 measurements like other LTM candidate cells. In NR legacy mechanism, the UE performs measurements on the deactivated SCells in a different manner than the activated SCells. However, specific to the case of LTM preparation, if a deactivated SCell is an LTM candidate cell, it is expected that the UE should perform measurements to assess its potential as a mobility target, similar to other candidate cells. 
[bookmark: _Hlk133679573]In our understanding, the LTM candidate cell should be a cell that the UE can access without any further activation signalling. If deactivated SCell can be a candidate, it should be treated same as other candidate cells, which means it does not matter whether it is deactivated SCell or non-serving cell. Alternatively, if a deactivated SCell is taken as an LTM candidate cell, the network may need explicitly configure it as a candidate cell, including L1 measurement configuration.
Proposal-1: The LTM specific L1 measurements of an LTM candidate SCell is independent of its activation status. And the LTM candidate cell should be a cell that the UE can access without any further activation signalling.

L1/L2 signaling to control L1 measurement/reporting 
During the at-meeting email discussion last meeting, some companies support using L1/L2 signalling (e.g. MAC CE) to dynamically activate/select a subset of candidate cells or beams to be measured/reported, to prevent excessive and unnecessary measurement and reporting, e.g. for subsequent LTM.
Logically, there may be a limitation on the number of cells and beams that UE is able to simultaneously measure. Regarding the number of configured LTM candidate cells by RRC, it is reasonable to configure more cells via RRC reconfiguration than the actual UE capability. For example, if the number of candidate cells is 16, the UE can measure 4 or 8 of them before a particular LTM execution, since performing measurement on all pre-configured candidate cells even it is far away from the UE, is not necessary and may lead to high complexity of UE. The proponent on using L1/L2 signaling to control L1 measurement/reporting argues that the RRC based signalling usually experience a bit longer delay than L1/L2 signalling. On the other hand, if the configuration is in RRC message, the modification may also be in RRC message. It may be easier for the UE to get a simple RRC configuration for LTM measConfig during LTM preparation to avoid the frequent configuration change. From RAN2 perspective, RRC based control is preferable by us, while if RAN1 sees enough motivation, they can bring it up.   
Proposal-2: RAN2 currently assumes RRC based message is used to control L1 measurement/reporting. Can also wait for RAN1 input to see if L1/L2 signalling is preferred.  

L1 measurement report via MAC CE
In order to support the LTM based cell switch, L1 measurement report may carry more information than the content of the traditional L1 measurement, since LTM based L1 measurement involves a lot of candidate target cells for LTM. Meanwhile, using RRC based measurement report may require the network to further decode the ASN.1 encoding. Then we think using MAC CE to send L1 measurement report from the UE to the network should be the best option.       
For each serving cell or candidate cell, the UE may provide the following information within each L1 measurement report:   
· Measurement quantity such as L1-RSRP or L1-SINR for each cell
· Serving Cell ID and/or candidate Cell ID: This field indicates the identity of the serving cell or candidate cell for which the measurement result applies. (The length of the field is 5 bits for each Cell ID);
· SSB(/CSI-RS) resource set ID: This field contains an index of SSB (or CSI-RS) resource set configured for L1 mobility measurement reporting. (The length of the field is 6 bits);
· Indicate if each result is for cell level or beam level if both filtering types are present
· Indicate the number of reported beams, if the measurement results are for beam level
For the measurement result for each cell, the reported L1-RSRP value can be defined by a 7-bit value. If differential L1-RSRP based reporting is used, it can be defined with a 7-bit value and additionally the differential L1-RSRP of 4-bit values.
According to the latest LS from RAN1 (R1-2304276), RAN1 agreed to beam level SSB-based L1 measurement report in order to support the beam selection. Within the agreement, the beams are reported in a single report instance. So for the moment, RAN2 can assume the beam level report at first and FFS (or wait for RAN1) on cell level report.
Proposal-3: RAN2 assumes the beam level report at first for SSB-based L1 measurement report and FFS (or wait for RAN1) on cell level report.
Proposal-4: A new MAC CE is used to carry the L1 measurement report for LTM based cell switch.

Resource configuration for L1 measurement report 
Following the discussion of MAC CE based L1 measurement report, this section further discusses the resource configuration and the detailed procedure for such report. 
If we follow the legacy handling for SR PUCCH resource configuration, we think that from the UE perspective, the following steps can be used for the uplink L1 measurement report transmission:  
Step 1: As legacy system, SR PUCCH resources are allocated and configured to the UE
Step 2: UE sends an initial indication for L1 measurement report when the measurement event is triggered. 
Step 3: Upon receiving the initial indication, gNB schedule dynamic PUSCH resource for the UE to send the uplink L1 measurement report

In legacy system, SR PUCCH resources are allocated and configured to the UE. Just as for other legacy MAC CE, when there is L1 measurement report (carried by MAC CE) waiting for transmission, the following legacy procedure will be activated:
1)if there is PUSCH resource      
2) L1 measurement report MAC CE will be transmitted in PUSCH
1)If there is no PUSCH resource available
2) SR will be triggered 
3) if there is PUCCH for SR transmission and UE is in sync, SR will be transmitted over PUCCH 
3) otherwise, random access will be triggered 

However, from resource configuration perspective, we think that, other than the SR PUCCH resources, the dedicated periodic PUCCH resources for L1 measurement report can be allocated and configured to the UE, in order to allow the network to know that it is a L1 measurement report immediately when the network receive the SR, which helps the network speed up its scheduling to fetch the L1 measurement report from the UE. On top of existing PUCCH resources allocated to SR, a new set of PUCCH resources is allocated by the network (e.g. via RRC configuration to the UE). 
When there is a L1 measurement report available, the UE can send a L1 measurement report indication (e.g., one bit based indication ) over one of these PUCCH resources in a given transmission occasion. Then the network can schedule the appropriate resources to UE when receiving this L1 measurement report indication from the UE over these dedicated PUCCH resources. 

Proposal-5: RAN2 to discuss if dedicated PUCCH resources can be configured to the UE for indicating the availability of L1 measurement report for LTM based cell switch.

Conclusion and Proposal
We have the following proposals:
Proposal-1: The LTM specific L1 measurements of an LTM candidate SCell is independent of its activation status. And the LTM candidate cell should be a cell that the UE can access without any further activation signalling.
Proposal-2: RAN2 currently assumes RRC based message is used to control L1 measurement/reporting. Can also wait for RAN1 input to see if L1/L2 signalling is preferred.
Proposal-3: RAN2 assumes the beam level report at first for SSB-based L1 measurement report and FFS (or wait for RAN1) on cell level report.
Proposal-4: A new MAC CE is used to carry the L1 measurement report for LTM based cell switch.
Proposal-4: RAN2 to discuss if dedicated PUCCH resources can be configured to the UE for indicating the availability of L1 measurement report for LTM based cell switch.
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