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1. Introduction
In Rel-18 Further NR mobility enhancements WI [1], we have the following objective to design L1/L2 based inter-cell mobility:

	1. 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 this contribution, we will discuss the objective on L1 measurements and beam indication above.
2. Discussion
2.1. L1 measurement 
2.1.1 L1 measurement configuration 
In Rel-15/16, UE only performs the L1 measurement on the serving cell’s RS resources. In Rel-17 ICBM, the L1 measurement is extended to inter-cell scenario which is synchronized with the serving cell, i.e. a measurement configuration including SSB resources associated with PCIs different from the PCI of a serving cell is supported. Although the SSB to be measured is from a non-serving cell, the configuration of the inter-cell SSB resources is provided in the serving cell’s configuration IE. 

In Rel-18 L1/L2 mobility, the configuration of SSB resources from candidate cells and the pre-configured configuration to be used in the candidate cell may be sent to UE in one RRCReconfiguration message. If we follow the L1 measurement configuration mechanism in Rel-17 ICBM (i.e. the configuration of SSB resources from the candidate cell is provided in the serving cell configuration), there will be duplication configuration of SSB resources from the candidate cell in the RRCReconfiguration message. One is in the serving cell configuration, and the other in pre-configured configuration to be used in the candidate cell. This will lead signaling overhead, which could be optimized. 
In our view, the network may provide the UE with L1 measurement configuration and pre-configured configuration to be used in the candidate cell in different RRCReconfiguration messages. The RRC design should not limit the network flexibility for configuration. Hence, reusing the L1 measurement configuration mechanism in Rel-17 ICBM for L1/L2 mobility is preferable. 
Proposal 1: Reuse the ICBM framework for L1 measurement configuration, i.e., the L1 measurement configuration for RS resources from candidate cell(s) is included in the serving cell configuration.
In Rel-18, RS resources from multiple neighboring cells can be configured to support multiple candidate cells for L1/L2 mobility.  

Proposal 2: L1 Measurement configuration could include RS resources associated with multiple candidate cell(s).
2.1.2 Event-triggered L1 report 
In legacy L3 measurement, periodical and event trigger reporting are supported. For event trigger measurement reporting, the UE only initiates measurement reporting when a pre-configured event met. Although some companies proposed to design an event trigger beam reporting mechanism for ICBM measurement in Rel-17, it was not specified finally.  
In L1/L2 mobility, the L1 measurement reporting for multiple candidate cell(s) will be configured. In order to avoid resource consumption due to frequent L1 measurement reporting, event trigger L1 measurement reporting can be considered for L1/L2 mobility. But the details could be discussed and determined in RAN1. 
Proposal 3: Event trigger L1 measurement reporting should be considered to reduce the overhead of L1 measurement reporting. Details are up to RAN1.
2.2. Beam indication 
2.2.1 TCI framework 

In Rel-17 ICBM, the unified TCI framework was introduced with the following characteristics:
A. A pool of joint or separate DL/UL TCI states is introduced for joint or separate DL/UL TCI state update (beam indication)

a. Configuring a list of UL TCI state information in BWP-uplinkDedicated
b. Configuring a list of DL or joint TCI state information in PUSCH-Config
c. The additionalPCI in the TCI state indicates that this TCI state refers to a PCI different from the PCI of serving cell

B. Support the following source RS type as a QCL reference for DL TCI or joint TCI, or an UL TX spatial reference for UL TCI:
a. SSB associated with a PCI same or different from the PCI of serving cell 

C. For inter-cell, DL UE-dedicated channels follow the indicated unified TCI state, and non-UE-dedicated channels and RSs don’t follow the indicated unified TCI state associated with PCI different from the PCI of serving cell.

Observation 1: Unified TCI state introduced in Rel-17 ICBM contains at least some TCI states associated with PCI different from the PCI of serving cell.
In the TCI framework in Rel-15 and Rel-16, the maximum number of TCI states in one serving cell is 128. And the UE could receive and send the signalling/data with high performance beam and accurate channel information provided by the TCI state ID. While in Rel-17 ICBM, serving cell and candidate cells share a common set of TCI states, i.e., the TCI state could associate with either serving cell or neighbor cell, which is as follows:
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For Rel-18 L1/L2 based inter-cell mobility, we think it is reasonable to reuse the unified TCI state framework as the starting point. FFS on any enhancement. 
Proposal 4: The unified TCI state framework for Rel-17 ICBM is reused as the starting point for Rel-18 L1/L2 mobility.
2.2.2 Beam indication information
The Beam indication introduced in Rel-17 ICBM was based on the unified TCI state and has the following characteristics:
· MAC-CE based and DCI based beam indications are used to indicate joint or separate DL/UL beam indication from the active TCI state(s), and UE acknowledges successful decoding of beam indication.

· Both MAC-CE based and MAC-CE + DCI based beam indication schemes are supported
Observation 2: Both MAC-CE based and MAC-CE + DCI based beam indication are supported for Rel-17 ICBM based on the Unified TCI state.
In case the unified TCI state in Rel-17 ICBM is reused, the MAC-CE based beam indication could be used as a starting point for Rel-18 L1/L2 mobility. That is to say, a new MAC CE for Rel-18 L1/L2 mobility will be enhanced based on the unified TCI states activation/deactivation MAC CE. 

Another solution for the TCI state design is separate TCI states, i.e. one TCI state pool with the maximum number of 128 is associated with one cell. In case this separate TCI state is supported, the Rel-17 ICBM MAC CE which only contains TCI state ID would not be enough. In Rel-17 ICBM, different cells correspond to different range of TCI state ID(s), hence there is no ambiguity to just use TCI ID to indicate the TCI as well as the cell, as UE could correctly be aware of the PCI of neighboring cell based on the indicated TCI state ID. However, in the case that separate TCI states associated with different cells, each cell could associate all the TCI state ID(s) from 0 to 127. Thus, only indicating the TCI state ID in beam indication signaling is not enough, but the PCI should be also needed. 
Proposal 5: Beam indication for L1/L2 mobility includes at least the TCI state ID, and FFS on whether include the PCI of the target cell depends on the design for TCI state.
Besides, UE may perform subsequent L1/L2 inter-cell mobility based on the pre-configuration as discussed in our contribution [2]. Hence, regarding a candidate cell/CG, e.g. the cell 1/CG 1, the scenario could be intra-DU with respect to current serving cell in one time occasion, while with the mobility, it could become the inter-DU scenario in another time occasion. Since the UE behaviour is different for intra-DU and inter-DU scenarios, and UE couldn’t acquire the information on whether a HO is an intra-DU or inter-DU case by itself, the beam indication needs also to include the information such as whether the HO is for intra-DU case or inter-DU case.

Proposal 6: Beam indication for L1/L2 mobility includes indication of whether the HO is for intra-DU case or inter-DU case.
3. Conclusion

In this contribution, we discuss L1 measurements and beam indication for Rel-18 L1 L2 mobility, we have the following observation and proposals:
Observation 1: Unified TCI state introduced in Rel-17 ICBM contains at least some TCI states associated with PCI different from the PCI of serving cell.
Observation 2: Both MAC-CE based and MAC-CE + DCI based beam indication are supported for Rel-17 ICBM based on the Unified TCI state.
Proposal 1: Reuse the ICBM framework for L1 measurement configuration, i.e., the L1 measurement configuration for RS resources from candidate cell(s) is included in the serving cell configuration.
Proposal 2: L1 Measurement configuration could include RS resources associated with multiple candidate cell(s).
Proposal 3: Event trigger L1 measurement reporting should be considered to reduce the overhead of L1 measurement reporting. Details are up to RAN1.
Proposal 4: The unified TCI state framework for Rel-17 ICBM is reused as the starting point for Rel-18 L1/L2 mobility.
Proposal 5: Beam indication for L1/L2 mobility includes at least the TCI state ID, and FFS on whether include the PCI of the target cell depends on the design for TCI state.
Proposal 6: Beam indication for L1/L2 mobility includes indication of whether the HO is for intra-DU case or inter-DU case.
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