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Introduction
In RAN2#119e [1], RAN2 discussed and made consensuses on the principle of L1L2 mobility, i.e., the R18 L1L2 mobility rely on L1 measurement. But details on potential L1 measurement enhancement are FFS, e.g., the RS to be measured, the reporting mechanism, the L1 measurement/reporting configurations for candidate cells, the beam indication mechanism to be used in R18 L1L2 mobility. 
	Assume that we rely on L1 measurements to trigger L1L2 mobility (still measurement for preparation could be L3, FFS)


 In this contribution, we give a brief discussion on the potential issues on the L1 measurement and beam indication, so as to support the L1L2 mobility. 
Discussion
Dynamic selection of candidate cells to perform L1 measurement
For R18 L1L2 mobility, multiple candidate cells will be pre-configured by the network. So as to reduce the handover latency and avoid frequent reconfigurations of the set of the candidate cells, it is probably that network can provide quite a large set of the candidate cells. However, performing L1 measurement and reporting on all pre-configured candidate cells lead to quite high requirements for UE. In addition, it is probably that UE even may not move in the coverage of the some candidate cells and candidate beams pre-configured by network. 
[bookmark: OLE_LINK14][bookmark: OLE_LINK15]Observation 1: Perform measurement on all pre-configured candidate cells even it is far away from the UE, is not necessary and will lead to high complexity of UE. 
So as to address above issue, a dynamic L1 measurement and reporting mechanism can be supported. I.e., among the set of candidate cells configurations that RRC pre-configures to UE, network dynamically adjusts the subset of candidate cells to be measured by UE via lower signaling. MAC CE is one possible way.


Figure 1: Dynamic L1 measurement mechanism
Proposal 1: Network can dynamically indicate measurements for which ones of the preconfigured candidate cells/candidate beams need to be performed by UE via MAC CE. FFS detailed design.
Modeling of L1 measurements and TCI state configurations of candidate cells 
In R17 ICBM, except the L1 measurement and TCI states configurations, all other configurations about the non-serving cells with additionalPCI are same. So RAN2 finally decided to model the non-serving cells with additional PCI per TCI level within the serving cell configuration, i.e., adding the additionalPCI for TCI state and SSB configuration so as to distinguish the L1 measurement and TCI for different non-serving cells with additionalPCI.
Observation 2: In R17 ICBM, the L1 measurement and TCI states for non-serving cells with additionalPCI are configured within the serving cell configuration identified with additionalPCI.   
In R18 L1L2 mobility, intra-DU and inter-DU, intra-frequency and inter-frequency are supported. Thus, except the L1 measurement and TCI states configurations, other configurations of each candidate cell are properly different, e.g., the PXXXH configuration, the MAC/RLC configuration. Based on this, RAN2 decided that the L1L2 inter-cell mobility candidate cell will be configured based on the following candidate models.
	Current options on the table: to configure a L1/L2 inter-cell mobility candidate cell:
a.	One RRCReconfiguration message for candidate target cell
b.	One CellGroupConfig IE for each candidate target cell
c.	One SpCellConfig IE for each candidate target cell



So as to assist network to trigger the L1L2 mobility, UE need to perform the L1 measurement and report the corresponding measurement results to network. Further, it is probably that the beam indication need to be included within the L1L2 mobility command, thus UE should know the corresponding configurations of TCI states in advance. 
Observation 3: UE need to apply the configurations of L1 measurement and TCI states of all candidate cells before UE determined the target cell to be access via the L1L2 mobility command.
On the configuration on these L1 measurement configuration and TCI states, the following signaling structure can be considered:
· Option 1: The L1 measurement configurations and TCI states for candidate cells are configured outside the modeling of the candidate cells, 
· Option a: R17 ICBM similar like mechanism are reused for the configurations of L1 measurement configurations and TCI states for candidate cells;
· Option b: A common pool is configured for the L1 measurement configurations and TCI states for candidate cells;
· Option 2: The L1 measurement configurations and TCI states for candidate cells are only configured within the modeling of the candidate cells, i.e., within the RRCReconfiguration/CellGroupConfig/SpCellConfig for each candidate cell;
For option 2, although only one target cell will be accessed by UE finally, UE still has to decode each modeling of the candidate cells, so as to obtain the L1 measurement and TCI state configuration.  If option 2 is adopted, more UE complexity will be introduced. 
Proposal 2: RAN2 to agree that the L1 measurement configurations and TCI states for candidate cells are configured outside the modeling of the candidate cells.
Proposal 3: RAN2 to further discuss the details of signaling structure of L1 measurement configurations and TCI states for candidate cells, based on the following candidate options:
· Option a: R17 ICBM-like signaling structure is reused for the configurations of L1 measurement configurations and TCI states for candidate cells;
· Option b: A common pool is used to configure the L1 measurement configurations and TCI states for candidate cells.
Beam indication
For R18 L1L2 mobility, at least serving cell will be changed, but it is FFS whether the beam change should be happens together with the serving cell change. In legacy handover, the beam to be used for data transmission and scheduling is updated by network after UE access the target cell. In addition, in R17 ICBM, it is also supported that even UE is still in the serving cell coverage, but UE can still use the beam of neighbor to do data transmission and scheduling. Both scenarios above can also be supported in R18 L1L2 mobility..
In addition, the R18 L1L2 mobility is to reduce the data transmission interruption. So from this perspective, it is better if network can indicate the proper beams for data transmission and scheduling together with the 1LL2 mobility command.
Proposal 4: The L1L2 signaling based inter-cell mobility supports the following cases:
Case 1: the L1L2 signaling indicates UE to perform cell and beam switch simultaneously
Case 2: the L1L2 signaling indicates UE to perform the cell change only;
Issues require RAN1 involvement
#1: On RS to be measured for L1 measurement
In R17, due to time limited, only SSB is supported as the measurement RS for UE to be measured for ICBM. In general, at least it can be reused in R18 L1L2 mobility. However, the configuration of SSB is per-cell level, which is not flexible compared with CSI-RS. And currently the CSI-RS for mobility and the CSI-RS for beam management can also be supported by UE to do the L3 intra-cell and inter-cell RRM measurement or L1 intra-cell beam measurement. Thus, both SSB and CSI-RS can be considered in R18 to be supported for the L1 measurement. However, this is indeed within the RAN1 scope, so perhaps RAN2 should wait for RAN1’s decision on which RS can be supported.
Proposal 5: L1 measurement for Mobility can be based on SSB at least, FFS CSI-RS for mobility, or CSI-RS for beam management.
#2: On Gaps for inter-frequency measurement
In R18 L1L2 mobility, both intra-frequency and inter-frequency are supported. Thus, so as to support the L1 measurement on inter-frequency, gaps may be required when candidate cells working in different frequency with the current serving cell are configured. However in R17 ICBM, no enhancement on measurement gap is introduced since only intra-frequency is considered.
Proposal 6: For L1 measurement on inter-frequency case, RAN2 suggest RAN1 to consider the enhancement to support the measurement gap configuration. 
#3: L1 measurement quantities 
According to the measurement model [2], there is no any L3 filtering or average of L1 measurement quantities, i.e., the L1 measurement result is one-shot. Thus, compared with L3 RRM measurement, the L1 measurement is not stable enough. Mobility decision based on L1 measurement results only probably lead to frequent ping-pong events, which instead increases the overhead and interruption time. 
Observation 4: The legacy L1 measurement quantities are not stable, and if the mobility decision is based on current L1 measurement quantities only, it probably leads to frequent ping-pong events, which instead increases the signaling overhead and interruption time.
Such issue should be avoided as much as possible, thus new L1 measurement quantities may be needed to be considered. I.e., to introduce new L1 measurement quantity which is faster than L3 RRM measurement and more stable than current L1 beam measurement, e.g., cell-level L1 measurement quantity. 
Proposal 7: To improve mobility robustness, RAN2 suggest RAN1 to consider the support of new L1 measurement quantity, e.g., cell-level measurement quantity. 
#4: L1 measurement reporting 
In legacy, only network triggered measurement reporting is supported for L1 measurement, i.e., network configured the reporting type, e.g., periodic, semi Persistent and aperiodic, the associated measurement configurations and the corresponding resources that the measurement reporting to be sent. For simplicity, similar L1 measurement reporting mechanism can be reused for R18 L1L2 mobility. 
Proposal 8: For R18 L1L2 mobility, the legacy NW triggered L1 measurement reporting for candidate cells should be reused as baseline.
As for R18 L1L2 mobility, the intention of the L1 measurement reporting results is to assist the network to make the L1L2 mobility command. It seems that there is no need so frequently reporting. And in legacy L3 measurement, event triggered measurement reporting is supported, so as to reduce the signaling overhead of measurement i.e., UE reports measurement results once the events are fulfilled. Thus, similar event triggered reporting can be supported for R18 L1L2 mobility.
Proposal 9: To reduce signaling overhead, RAN2 suggest RAN1 to consider the support of event-triggered L1 measurement. 
#5: TCI framework to be used
Currently, there are two TCI frameworks which can support to indicate the TCI of non-serving cells, i.e., R15/R16 TCI framework, and R17 unified TCI framework. However, it is FFS which framework should be applied for R18 L1L2 mobility. And it requires RAN1 to clarify, so that RAN2 can continue their work on the modeling and L1L2 mobility command.
Proposal 10: RAN2 to ask RAN1 to clarify the TCI framework baseline to be used for R18 L1L2 mobility.
Considering that above issues are closely related with RAN1, thus the following is proposed.
Proposal 11: RAN2 to agree to send LS to RAN1 on the above RAN1 related enhancement.
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 main contributions are summarized as follows:
Observation 1: Perform measurement on all pre-configured candidate cells even it is far away from the UE, is not necessary and will lead to high complexity of UE. 
Observation 2: In R17 ICBM, the L1 measurement and TCI states for non-serving cells with additionalPCI are configured within the serving cell configuration identified with additionalPCI.   
Observation 3: UE need to apply the configurations of L1 measurement and TCI states of all candidate cells before UE determined the target cell to be access via the L1L2 mobility command.
Observation 4: The legacy L1 measurement quantities are not stable, and if the mobility decision is based on current L1 measurement quantities only, it probably leads to frequent ping-pong events, which instead increases the signaling overhead and interruption time.
Proposal 1: Network can dynamically indicate measurements for which ones of the preconfigured candidate cells/candidate beams need to be performed by UE via MAC CE. FFS detailed design.
[bookmark: _GoBack]Proposal 2: RAN2 to agree that the L1 measurement configurations and TCI states for candidate cells are configured outside the modeling of the candidate cells.
Proposal 3: RAN2 to further discuss the details of signaling structure of L1 measurement configurations and TCI states for candidate cells, based on the following candidate options:
· Option a: R17 ICBM-like signaling structure is reused for the configurations of L1 measurement configurations and TCI states for candidate cells;
· Option b: A common pool is used to configure the L1 measurement configurations and TCI states for candidate cells.
Proposal 4: The L1L2 signaling based inter-cell mobility supports the following cases:
Case 1: the L1L2 signaling indicates UE to perform cell and beam switch simultaneously
Case 2: the L1L2 signaling indicates UE to perform the cell change only;
Proposal 5: L1 measurement for Mobility can be based on SSB at least, FFS CSI-RS for mobility, or CSI-RS for beam management.
Proposal 6: For L1 measurement on inter-frequency case, RAN2 suggest RAN1 to consider the enhancement to support the measurement gap configuration. 
Proposal 7: To improve mobility robustness, RAN2 suggest RAN1 to consider the support of new L1 measurement quantity, e.g., cell-level measurement quantity. 
Proposal 8: For R18 L1L2 mobility, the legacy NW triggered L1 measurement reporting for candidate cells should be reused as baseline.
Proposal 9: To reduce signaling overhead, RAN2 suggest RAN1 to consider the support of event-triggered L1 measurement. 
Proposal 10: RAN2 to ask RAN1 to clarify the TCI framework baseline to be used for R18 L1L2 mobility.
Proposal 11: RAN2 to agree to send LS to RAN1 on the above RAN1 related enhancement.
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