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Introduction
In RAN1 #110bis-e meeting, the candidate scenarios and solutions have been identified to be further studied on further enhancement for mobility. 
In this paper, we share our views on L1 enhancements for L1/L2 triggered mobility, including L1 measurement and reporting, and beam indication. The rest of this paper are structured as follows. Section 2 provides our considerations on L1 measurement and reporting for L1/L2 based mobility. Section 3 discuss potential issues regarding beam indication and cell switch command. The RAN2 triggered issues according to the LS [1] are discussed in section 4. Conclusions are made in section 5.
Enhancement on L1 measurement and report
Measurement framework for L1/L2 based mobility 
In RAN1#110b-e, the discussion on the involvement of L3 measurement in the L1/L2 Triggered Mobility (LTM) procedure was deferred due to parallel discussion in RAN2 and RAN3 [2]. In RAN3#117b-e, the baseline LTM procedure has been agreed and captured as an endorsed CR for TS38.401 in [3]. For intra-gNB-DU L1/L2 based inter-cell mobility, as procedure 1 and 2 shown in Figure 1, gNB-CU requires L3 measurement reports for L1/L2 inter-cell mobility configuration decision.


Figure 1: RAN3 agreed procedures for Intra-gNB-DU LTM
Meanwhile, in RAN2#119-e，there is a wider support to use L3 measurement for preparation for inter-DU case and it is kept as FFS point in the following agreement:
	Measurement delay can/may be considered in this work
Assume that we rely on L1 measurements to trigger L1L2 mobility (still measurement for preparation could be L3, FFS)


Observation 1: L3 measurement and reports are essential component of L1/L2 inter cell mobility procedure, which are required by gNB-CU in preparation phase for L1/L2 mobility configuration decision. 
In legacy design, L3 RRM measurement configured by the measurement object is suitable for neighbor cell detection, among which candidate cells for mobility are determined. With frequency specific measurement, UE is able to sweep the frequency to discover candidate cells and acquire measurement results based on detected SSBs. UE measures the SSB/CSI-RS for the neighbor cell(s) and reports RSRP, RSRQ and SINR for none, one or more than one candidate cells according to higher layer configuration. As UE is moving in a cell and may be present in any place of the cell, there is no priori information on which cell/RS the UE may detect when UE is indicated to perform the measurement. Thus, the number of cell/RS configured for L3 measurement should be large enough to ensure the QoS after handover. According to TS 38.133, the UE shall be capable of monitoring at least 8 NR inter-frequency carriers including SSB and CSI-RS in total configured by PCell. For SSB-based measurement, UE shall be capable of performing SS-RSRP, SS-RSRQ, and SS-SINR measurements for at least 4 identified cells per inter-frequency layer. Theoretically, at most 64 PCI can be configured in the smtc2 in a MeasObjectNR corresponding to a ssbFrequency. The L3 measurement usually takes longer time and only reflects the long-term characteristics (with time domain filtering) of a cell (with spatial domain filtering) 
The existing L1 measurement procedures are targeting at intra/inter cell beam management. The measurement is configured and performed on specific RS resource(s). For intra cell mobility, as the serving cell is aware of UE’s serving beam as well as potential neighbour beams, the reference signal to be measured is clear. L1 measurement has low latency as it does not require frequency sweeping and blind detecting RS resources to be measured. On the other hand, the requirements of L1 measurement (e.g. accuracy, granularity and responsiveness) are usually higher than those of L3 measurement. The complexity of implementation restricts large number of L1 measurement in current releases. The amount of L1 measurement configurable by network depends on UE capability report. In Rel-17 inter cell beam management (ICBM), at most 7 additional PCIs are supported.
Considering the L3 measurement is performed in the preparation phase of LTM procedure, the time consumed on wide search for candidate cells is not counted in interruption time. Meanwhile, L3 measurement can narrow down the candidate cells/RSs to be measured by L1, which can reduce the L1 measurement overhead. Additionally, from the L3 measurement, gNB could identify different scenarios for L1 measurement configuration, e.g. inter/intra frequency, RX difference and other potential relaxations. Thus, we propose to confirm the RAN3 understanding that L3 measurement is used by gNB to determine the L1/L2 mobility configuration, including the L1 measurement and report configuration.
Proposal 1: Confirm the RAN3 understanding that L3 measurement is used by gNB-CU in the preparation phase to determine the L1/L2 mobility configuration, including the L1 measurement and report configuration. 
Enhancements on L1 measurement 
L1 intra and Inter-frequency measurement
In RAN1#110b-e, the L1 intra-frequency measurement is supported, However, L1 inter-frequency measurement has been widely discussed including the definition and scenario. In parallel, RAN2 confirms inter-frequency scenario should be supported according to following agreement in RAN2#119b-e:
	Inter-freq L1L2 mobility: R2 Confirms that For L1L2 mobility inter-freq scenarios in general should be supported (including mobility to inter-frequency cell that is not a current serving cell), including the support of inter-frequency L1 measurements, if feasible by R4 and R1.


Considering the majority support of L1 inter-frequency measurement in the last meeting, we propose to confirm the RAN2 agreement that L1 inter-frequency measurement should be supported where the inter frequency scenarios at least includes.
· The frequency of the measured RS not covered by any of the active BWPs of SpCell and Scells configured for a UE, but covered by some of the configured BWPs of SpCell and Scells configured for a UE.
· The frequency of the measured RS not covered by any of the configured BWPs of SpCell and Scells configured for a UE
Proposal 2: Confirm the RAN2 agreement that L1 inter-frequency measurement is supported. RAN1 can start working on the design for the two inter frequency scenarios identified in RAN1#110b-e.
Regarding the reference signals for such inter-frequency measurement, at least SSB should be supported as the basic reference signal for L1 measurement and to be specified with highest priority as it fits almost all scenarios. 
For the measurement quantities, as well as L1-RSRP, we think L-SINR should also be supported as in intra cell mobility scenario. The inter cell/beam interference is one of the important factors which impacts the performance after cell switch.   
Proposal 3: For L1/L2 mobility, Support SSB as the basic RS for both L1 intra and inter frequency measurement. Both L1-RSRP and L1-SINR as report quantities based on SSB should be supported for Rel-18 L1/L2 mobility.
Measurement configuration
[bookmark: _GoBack]L1 measurement in current design mainly targets at beam management and CSI measurement in the serving cell. First, the L1 measurement is based on exactly time/frequency resource of SSB/CSI-RS in the serving cell, i.e. different from L3 frequency-specific measurement object, L1 measurement is a resource-specific measurement. In Rel-17 MIMO enhancement, inter cell beam management (ICBM) is introduced. It allows NW to configure UE to measure SSBs with PCI different from serving cell. In detail, up to 7 additional PCIs with local index can be associated to SSBs in L1 measurement configuration. For CSI-RS, since the CSI-RS resources are provided under serving cells, UE can only measure CSI-RS from neighbor cell by an “in-direct” manner, i.e. measuring on the CSI-RS resource in the serving cell which is QCLed to a SSB with PCI different from serving cell. 
The measurement configuration based on Rel-17 ICBM has some limitations in L1/L2 mobility. As for the SSB based measurement, configuration method in Rel-17 ICBM does not work for inter frequency measurement because it cannot indicate SSB on center frequency different from the serving cell. If the requirement of SFN offset alignment with serving cell for intra frequency measurement in Rel-17 ICBM is relaxed (i.e. asynchronous scenario), UE do not know when to measure the SSB from candidate cell. Thus, measurement window offset as well as SSB frequency need to be configured.                          
The configuration method for CSI-RS in Rel-17 ICBM is even more challenging to support L1 inter frequency and asynchronous deployment, if supported in Rel-18 L1/L2 mobility. As the CSI-RS from neighbor cell is camouflaged as a CSI-RS from serving cell, it requires the CSI-RS transmission in neighbor cell should be aligned with CSI-RS resource configured in the serving cell, in terms of periodicity, frame offset, frequency location density and etc. gNB should ensure the time difference of arrival of DL RS from serving cell and neighbor cell is within the CP duration. Otherwise, the quality of L1 measurement is not guaranteed. Such assumption lays restriction on the scheduling flexibility in the neighbor cells even for synchronized deployment, considering different propagation delay and synchronization error between serving cell and neighbor cell, nevertheless, in asynchronized deployment. 
Thus, we support that DL RS resources in neighbor cell(s) for L1 measurement can be explicitly configured as part of neighbor cell configuration in handover preparation phase, but not as resources in current serving cell which only associated with PCI different from serving cell.
Proposal 4: Support to explicitly configure the measurement resources for neighbor cell independently from serving cell’s resources for L1/L2 mobility.
Other enhancement on L1 measurement 
In RAN1#110b-e, UL based measurement are listed as FFS. Compare to the DL based solution, UL based measurement is more power consuming since the UE may need to transmit the SRS with UL beam sweeping manner. Besides, a more critical issue is the resource coordination for receiving UL reference signal in network. To enable the UL measurement, UE is provided a resource under a serving cell. At the same time, candidate cells must reserve reception window to perform the measurement. Such reserved reception window for potential UL measurement in the network lead to a high overhead and scheduling restriction. Furthermore, the propagation delay between UE and different neighbour cells may be different, thus it is quite challenging for network to adjust its regular receiving timing for an UL reference signals from other cells. 
Proposal 5: The L1 measurement based on UL measurement is deprioritized.

On L1 measurement reporting
Reporting timing behaviors
In current specification, periodic, semi-persistence and aperiodic L1 report are supported for intra cell mobility. gNB can flexibly configure one or more types of report catering to different scenarios. Some limitations are specified for certain type of report, e.g. periodic reporting cannot base on the measurement on aperiodic CSI-RS resources. In the L1/L2 mobility, the measurement is usually performed on periodic DL RS, e.g. SSB of neighbor cells. There is no limitation for gNB to configure different report types.  
Proposal 6: Periodic report on PUCCH, semi-persistent report on PUCCH/PUSCH, and aperiodic report on PUSCH for L1 measurement for L1/L2 mobility should be supported.
Reporting overhead reduction
In the legacy design of L1 measurement report, the measurement resources to be reported are configured as resource sets, e.g. NZP-CSI-RS-ResourceSet or CSI-SSB-ResourceSet. Among multiple resources in a resource set, UE may only report the results for the 4 resources in a report instance. In Rel-17 ICBM, in order to help network to make a better decision, the resources in a resource set can associate with either the serving cell PCI or a PCI different from serving cell. 
However, such mechanism may have issues for L1/L2 mobility. For example, it is possible that the 4 beams in the report are all from the serving cell, which is out of control from network. Even though the candidate neighbor cell’s RS has a good quality for the UE, network is not able to know. However, the network needs to know the measurement results of candidate cells to determine the target cell. In order to solve the issue, a beam group based reporting can be considered. Measurement resources in a resource set can be divided into several groups and UE need to report N beams for each group in a single reporting instance. For example, the beam groups can made based on PCIs associated with resources. Following figure shows an example to compare the legacy and proposed solution for reporting.
[image: ]
Figure: An example of legacy reporting and enhanced beam group based reporting.
Proposal 7: Support the beam group based reporting, i.e. grouping resources by cell and UE need to report best N beams for each group in a single reporting instance.
Beam indication and cell switch command
In L3 mobility, handover command is conveyed by RRC message in Rel-15. Such design is inherited from LTE and it contains a lot of configurations for target cell. RRC message is protected by some higher layer mechanisms for integrity as well as for security. For L1/L2 based mobility, configurations for target cell along with candidate cells are provided to UE in the handover preparation phase. RAN2 has narrowed down the options to configure a candidate cell for L1/L2 inter-cell mobility in RAN2#119b-e, i.e. either by RRCReconfiguration (mode 1), or by CellGroupConfig (mode 2) [3]. No matter which option is adopted by RAN2, unlike the legacy handover command, configurations such as serving cell configurations for the target cell is not necessarily conveyed in the cell switch command.
Besides the serving cell configurations for the target cell, dedicated RACH resource configuration was also included in the legacy handover command for UL synchronization afterwards. To reduce the handover interruption, TA may be acquired before the handover as discussed in our companion paper [4], therefore the dedicated RACH configuration and TA value may not be needed in the cell switch command. 
Observation 2: Most of configuration for target cell is not necessary in cell switch command.
Considering there may have more than one candidate cells in the mobility scenario, an identity for target cell among candidate cells is required. After handover execution and random access finished in legacy L3 mobility, new serving cell need to activate TCI states by MAC-CE, and DCI may be required to further indicate one of activated TCI states based on Rel-17 unified TCI framework. If TCI state of target cell can be indicated before handover, latency on TCI states activation could be saved. UE could recover the high data rate transmission immediately after handover. In Rel-17 ICBM, UE is able to be configured in the serving cell with TCI state associated with RS which is QCL type-D with SSB/CSI-RS associated with PCI different from serving cell. Such TCI state can be further activated/indicated by MAC-CE/DCI. UE could transmit to or receive from neighbour cell according to the indicated TCI without changing its serving cell. However, the TCI state corresponding to serving cell DL RS associated with different PCI from serving cell in Rel-17 can only indicate beams within bandwidth of active BWP of serving cell. It is not able to indicate beam for neighbour cell operating at different carrier frequency. After UE switches to the target cell, it is not suitable to continue use the TCI state associated with RS in the source cell. If UE can be indicated TCI states of target cell before or during L1/L2 based handover, the time consumed on TCI state update in the target cell can be saved. Thus, we propose to indicate beam (TCI states) associated with candidate cells/target cell before and during L1/L2 based handover.
Proposal 8: At least cell identity and TCI state for the target cell should be indicated in cell switch command.
Regarding the cell switch command for L1/L2 based mobility, DCI and MAC-CE could be considered from the perspective of reliability, delay and flexibility. First, HARQ-ACK for the cell switch signalling is necessary to ensure reliability. Without HARQ-ACK, there may have some misalignment between UE and network, and UE may lose the connection. MAC-CE is protected by HARQ-ACK since Rel-15. If DCI is adopted, HARQ-ACK for the cell switch DCI should be introduced for reliability similar as beam indication DCI in Rel-17. Second, both MAC-CE and DCI could reduce signalling processing delay compare to RRC. If the HARQ-ACK in essential, then both MAC-CE and DCI have the delay to wait for HAQR-ACK, while DCI may experience shorter signalling decoding delay. The last but not least, MAC-CE has better flexibility to extend the capacity to carry more necessary information. Although it depends on RAN2 whether to convey more information in the dynamic switch indication for handover, it is still challenging to carry at least the identity of target cell and TCI state to be applied in target cell by re-purposing fields in current DCI format. On the other hand, introducing new DCI format requires UE to either increase the capability on PDCCH monitoring or occupy the BD/CCE budgets for the other DCI formats. 
In addition, RAN2 also have some conclusion on cell switch command:
	RAN2 assumes L1/2 mobility trigger information is conveyed in a MAC CE, FFS if the MAC CE or a DCI is used for the actual triggering. 
RAN2 assumes the MAC CE for L1/2 mobility trigger contains at least a candidate configuration index. 


If DCI is used for the actual triggering, a MAC-CE and a DCI are required to complete triggering for a cell switch, and the advantage of low latency of DCI-only mechanism vanished due to the two-step triggering. Instead, MAC-CE contains the L1/2 mobility trigger information (including the candidate configuration index) itself can be performed as the trigger for cell switch. There is no need to wait for another DCI. To sum up, we support to carry cell switch command in MAC-CE for L1/L2 based mobility.
Proposal 9: Support to carry cell switch command in MAC-CE for L1/L2 based mobility.

Discussion on the in-coming LS of RAN2 triggered issues
There is an incoming LS [1] from RAN2 which includes latest progress. According to RAN2 agreements, some issues are left for RAN1 discussion. 
	L1 measurements and beam indication
· RAN2 assumes that RAN1 will drive discussions on L1 measurement enhancements, if any. If RAN1 identifies the need for e.g. event reporting, filtering etc, RAN2 can then be involved if needed. 
· RAN2 assumes that whether to use the unified TCI framework as the baseline for beam indication for L1L2 mobility is up to RAN1 (RAN2 observes that L1/L2 mobility need to support inter-freq cases). 




L1 measurement enhancements
Due to the long periodicity of L3 measurement and large amount of L3 measurement results to be reported, event triggered reporting is supported. By such mechanism, UE is not required to report all results after every measurement, but only report them when certain event (condition) is satisfied. If L1 beam RSRP reporting is conveyed by PUCCH as a periodic manner. The reporting resource needs to be reserved by the network anyway even if the reporting is not triggered. 
As we proposed in section 3.1, L3 based measurement is used for neighbor cell detection before L1/L2 measurement and report are performed. With the L3 measurement results, L1 based measurement and reporting could be confined in very limited number of  candidate cells. The conditions to report L1 results are satisfied in most cases if similar event as L3 measurement report are introduced in L1. Therefore, the benefits of overhead reduction to introduce event triggered scheme in L1 report is marginal. 
Observation 3: The benefit to introduce event triggered L1 reporting is marginal for L1/2 mobility, especially when L3 measurement is involved in preparation phase. 
Another issue is whether to specify L1 filtering. L3 measurement has specified L3 filtering,  and it allows network to configure some coefficient for UE to perform weighted time/spatial averaging on multiple measurement samples. It helps alleviate the ping-pong effect in handover, which cause large signaling overhead. 
For the L1 measurement, the most important advantage is to acquire measurement report timely. If the L1 filtering is specified and configured, UE may need more time, e.g. several periodicity of reference signal, to derive L1 measurement result. As for the ping-pong effect in L1/2 mobility, the negative impact is not as much as in L3 mobility considering the rather short interruption time. On the contrary, UE can benefit from the spatial/time diversity among different candidate cell/beam as mentioned by companies during the discussion. If L3 measurement is performed in preparation phase, the L1 filtering is even redundant as gNB-CU already determines the candidate cell based on the filtered L3 results. 
Observation 4: L1 filtering is not essential for L1/2 mobility. 

Beam indication and cell switching for L1L2 mobility
In RAN1#110b-e, three options are identified on which TCI framework the beam indication is designed for candidate cell in L1/2 mobility, i.e. R17, R15 or R15+R17. The divergence happens to whether R15 TCI frame should be supported or not. 
In Rel-15, the beam activation/indication mechanisms are defined per channel/signals. For example, spatial relation can be configured for PUCCH/SRS resources and MAC-CE is used for activation a SRS/PUCCH resources. While in DL, TCI states are used in Rel-15. A separate MAC-CE is used to indicate the TCI state for a CORESET or for PDSCH. In addition, PL-RS also need a separate MAC-CE to indicate. In Rel-17, a unified TCI framework is introduced where a single TCI state activation/indication mechanism can be applied to several channels/signals in DL/UL, which is more efficient than Rel-15 framework. Moreover, Rel-17 ICBM is specified only under the framework of unified TCI state, while RAN1 assumes Rel-17 ICBM CSI measurement as starting point for intra frequency measurement scenario. It requires significant standard effort to define beam indication in Rel-17 ICBM scenario based on Rel-15 TCI framework . Hence, we support to design the beam indication for Rel-18 L1/L2 mobility only based on Rel-17 unified TCI framework mechanism. 
Proposal 10: Support to design the beam indication for Rel-18 L1/L2 mobility only based on Rel-17 unified TCI framework mechanism.


Summary and conclusion
In this contribution, we observe and propose the following:
Observation 1: L3 measurement and reports are essential component of L1/L2 inter cell mobility procedure, which are required by gNB-CU in preparation phase for L1/L2 mobility configuration decision. 
Observation 2: Most of configuration for target cell is not necessary in cell switch command.
Observation 3: The benefit to introduce event triggered L1 reporting is marginal for L1/2 mobility, especially when L3 measurement is involved in preparation phase. 
Observation 4: L1 filtering is not essential for L1/2 mobility. 

Proposal 1: Confirm the RAN3 understanding that L3 measurement is used by gNB-CU in the preparation phase to determine the L1/L2 mobility configuration, including the L1 measurement and report configuration. 
Proposal 2: Confirm the RAN2 agreement that L1 inter-frequency measurement is supported. RAN1 can start working on the design for the two inter frequency scenarios identified in RAN1#110b-e.
Proposal 3: For L1/L2 mobility, Support SSB as the basic RS for both L1 intra and inter frequency measurement. Both L1-RSRP and L1-SINR as report quantities based on SSB should be supported for Rel-18 L1/L2 mobility.
Proposal 4: Support to explicitly configure the measurement resources for neighbor cell independently from serving cell’s resources for L1/L2 mobility.
Proposal 5: The L1 measurement based on UL measurement is deprioritized.
Proposal 6: Periodic report on PUCCH, semi-persistent report on PUCCH/PUSCH, and aperiodic report on PUSCH for L1 measurement for L1/L2 mobility should be supported.
Proposal 7: Support the beam group based reporting, i.e. grouping resources by cell and UE need to report best N beams for each group in a single reporting instance.
Proposal 8: At least cell identity and TCI state for the target cell should be indicated in cell switch command.
Proposal 9: Support to carry cell switch command in MAC-CE for L1/L2 based mobility.
Proposal 10: Support to design the beam indication for Rel-18 L1/L2 mobility only based on Rel-17 unified TCI framework mechanism.
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Appendix: agreement in RAN1#110b-e

Agreement
· For Rel-18 L1/L2 mobility, L1 intra-frequency measurement for candidate cell is supported
· At least the following aspects are for RAN1 further study:
· RAN1 assumes Rel-17 ICBM CSI measurement as starting point.
· Whether and how to apply relaxation for the restrictions imposed on the Rel-17 intra-frequency L1 non-serving cell measurement defined in 9.13.2 of TS38.133, where RAN4 impact is foreseen, e.g.
· SFN offset alignment compared with serving cell
· BWP setting, i.e. non-serving cell SSB should be covered by serving cell active BWP
· Introduction of symbol level gap or SMTC for larger Rx timing difference (i.e. larger than CP length) 
· Commonality with intra-frequency L3 measurement
· Commonality with L1 inter-frequency measurement for measurement configuration
· Send an LS to RAN4 (CC RAN2) 
· RAN1 to ask RAN4 if the restriction on e.g., SFN offset alignment, BWP setting and Rx timing difference, etc, described in 9.13.2 of TS38.133 for intra-frequency L1 non-serving measurement can be relaxed or not. 
· RAN1 assumes Rel-17 ICBM CSI measurement as starting point.

Agreement
· For Rel-18 L1/L2 mobility,
· SSB is supported for L1 intra-frequency measurement
· SSB is supported for L1 inter-frequency measurement if inter-frequency L1 measurements are supported
· Further study the following L1 measurement RS for candidate cell
· CSI-RS for tracking, beam management, CSI and mobility, CSI-IM, which is for L1 intra-frequency and L1 inter-frequency (if supported) 

Agreement
· For candidate cell measurement for Rel-18 L1/L2 mobility, 
· L1-RSRP is supported for intra-frequency candidate cell measurement.
· Further study the following measurement quantities for candidate cell measurement
· L1-RSRP for inter-frequency (if supported)
· L1-SINR for intra-frequency and inter-frequency (if supported)
· FFS: to assess the use case and the benefit of UL measurement instead of/in addition to DL L1 measurement, which includes:
· How the UL measurement result is used, e.g. handover decision
· Signals/channels used for UL measurement, e.g. SRS
· Spec impact including other WGs, e.g. definition of gNB measurement, interface to transfer RS configuration or measurement results
· Note: The next discussion will take place based on companies’ contribution in future meeting.

Agreement
· For Rel-18 L1/L2 mobility, further study the potential RAN1 spec impact of L1 inter-frequency measurement 
· The definition and scenarios of L1 inter-frequency measurement is determined by RAN4, and RAN1 assumes at least the following until receiving their confirmation
· The scenarios not included in intra-frequency are regarded as inter-frequency, which includes at least the following scenarios:
· The frequency of the measured RS not covered by any of the active BWPs of SpCell and Scells configured for a UE, but covered by some of the configured BWPs of SpCell and Scells configured for a UE.
· The frequency of the measured RS not covered by any of the configured BWPs of SpCell and Scells configured for a UE
· At least the following aspect is studied:
· Commonality with L1 intra-frequency measurement for measurement configuration
· Send an LS to RAN4 (CC RAN2) 
· RAN1 would like to confirm our understanding that the supported scenarios not included in intra-frequency are regarded as inter-frequency, which includes at least the following scenarios:
· The frequency of the measured RS not covered by any of the active BWPs of SpCell and Scells configured for a UE, but covered by some of the configured BWPs of SpCell and Scells configured for a UE.
· The frequency of the measured RS not covered by any of the configured BWPs of SpCell and Scells configured for a UE 
· It is RAN1 understanding that the introduction of measurement gap and SMTC for L1 inter-frequency measurement, if any, is expected to be a RAN4 issue
· Note: this content is included in the LS agreed for intra-frequency L1 measurement

Agreement
· For L1 measurement report for Rel-18 L1/L2 mobility, further study the following mechanisms:
·  Report as UCI on PUCCH or PUSCH
· Periodic report on PUCCH, semi-persistent report on PUCCH/PUSCH, and aperiodic report on PUSCH
· Potential enhancements to Rel-17 ICBM report format to accommodate Rel-18 scenarios, e.g.
· Inter-frequency measurement, if supported
· Increasing the maximum number of reported beams, which is 4 for Rel-17 ICBM
· Flexible size beam report, e.g., two-part UCI (e.g., the 1st part contains the best beam/cell and the number (e.g., N) of reported beams/cells, the 2nd part contains the rest (N-1) beams/cells
· Reducing the reporting overhead by e.g. choosing beams/cells per frequency or across frequencies to report (FFS how)
· Report on MAC CE 
· Both gNB scheduled and/or UE initiated (if supported) report are studied

Agreement
· RAN1 to further study if the beam indication of candidate cell(s) L1/L2 mobility should be designed for a specific TCI framework below, and their potential RAN1 spec impact. 
· Option A:  Beam indication for Rel-18 L1/L2 mobility is designed based on Rel-17 TCI framework mechanism
· Option B: Beam indication for Rel-18 L1/L2 mobility is designed based on Rel-15 TCI framework mechanism 
· Option C: Beam indication for Rel-18 L1/L2 mobility is designed based on both Rel-15 and Rel-17 TCI framework mechanisms 

Agreement
-          Send a LS to RAN2/RAN3 asking the clarification on intra-/inter-DU scenario:
-       RAN1 has started the discussion on the configuration for L1 measurement and TCI states for candidate cells. Regarding the following RAN2 agreements captured in RAN2 LS (R1-2208331/R2-2209257), it is not clear for RAN1 which kind of information/configuration for candidate cell(s) are available at a serving cell for inter-DU case for Rel-18 L1/L2 mobility. Thus, companies have different understanding on the implication of the sentence “as much commonality as reasonable” in the LS.
-         The design for intra-DU and inter-DU L1/L2-based mobility should share as much commonality as reasonable. FFS which aspects need to be different.
- 	RAN1 respectfully asks RAN2 and RAN3 if the serving DU knows the measurement RS configuration and TCI state configuration of cells served by another DU

Agreement
-         Send a LS to RAN2, 3 and 4 to inform them of the agreements under A.I 9.12.1 and A.I. 9.12.2
-         If the LS related proposal under A.I 9.12.1 and 9.12.2 are agreed, the contents are also included.

Agreement
-       From RAN1 perspective, the following scenarios can be considered for Rel-18 L1/L2 mobility for beam indication timing. This will be updated depending on further RAN1 assessment and RAN2 decision on the time chart
-       Scenario 1: Beam indication before cell switch command
-       Scenario 2: Beam indication together with cell switch command
-       Scenario 3: Beam indication after cell switch command
-       Interested companies are encouraged to further study the validity of the scenarios and the potential spec impact.

Agreement
-       Interested companies are encouraged to perform technical analysis of the cell switch command from a RAN1 point of view, e.g.
-       Necessary information included in the command, which is relevant for RAN1 discussion
-       Necessary number of bits for the information
-       L1 impact or concern to use DCI or MAC CE for L1/L2 cell switch command

Agreement
-      RAN1 to further study the potential RAN1 enhancements and spec impact to perform at least the following procedures prior to the reception of L1/L2 cell switch command aiming at the reduction of handover delay / interruption
-        DL synchronization for candidate cell(s)
-       TRS tracking for candidate cell(s)
-       CSI acquisition for candidate cell(s)
-       Activation/Selection of TCI states for candidate cell(s), if feasible
-       Note: Uplink synchronization aspect will not be discussed under this A.I.
-       FFS: Whether the above procedures prior to the reception of L1/L2 cell switch command can be performed on candidate cell when it is deactivated SCell (if defined in RAN2)
-      Detailed discussion will be commenced after receiving RAN2 LS.
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