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Introduction

According to previous RAN2 meetings[1][2][3][4], there were consensus had been reached:

	119b-e

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. 

Use the term “Subsequent” LTM for the case when cell switch between L1/L2 mobility candidates is done without RRC reconfiguration in between.

RAN2 assumes that sequential L1L2 cell change between Candidates without RRC reconfiguration can be supported. 
120
RRC

P1  RAN2 to confirm that the CellGroupConfig IE is (mandatory) needed within an LTM candidate cell configuration.

P3  The RadioBearerConfig IE can be optionally supported in an LTM candidate configuration

P5  The MeasConfig IE can be optionally supported in an LTM candidate configuration.

P8  The OtherConfig IE is not required to be part of the LTM candidate cell configuration.

P9  The LTM candidate cell configuration should be designed as a To AddMod/ToRelease structure.

P10  The LTM candidate cell configuration ASN.1 structure comprises at least a CellGroupConfig IE and a configuration ID.
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Agreed: Usage of reference configuration: 

- 
Candidate delta configuration is applied on top of the reference configuration to form a complete candidate configuration (FFS if done at cell switch or before the cell switch)

- 
The complete candidate configuration is applied and replacing the current UE configuration (at the time of reconfiguration execution/cell switch), by a RRC reconfiguration procedure that makes replacements of configuration but doesn’t necessarily reset RLC or PDCP. 

-
To support reconfigurations that requires reset of RLC PDCP, this should be possible (in principle same a full config) 

-
FFS if more than RLC PDCP should be kept and how much of “replacing” need to be specified.

-
FFS if the reference configuration can be derived from the current UE configuration at some point of time. 
121b-e
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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). 

RAN2 assumes that whether filtering, hysteresis, and time-to-trigger are needed for LTM specific L1 measurements is up to RAN1.
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.


In this contribution, we will provide our views based on last meeting agreements. 
Discussion
L1 Measurement activate and deactivate for LTM
The current L1 mresurement control and reporting [5] are only for serving cells, event there was an IE servingAdditionalPCIList used to control measurements for different cells which are still be thought as serving cells. Therefore, the legacy L1 measurement cannot satisfied for LTM L1 measurements which are measue for candidcate cells.

Observation 1  The legacy L1 measuremnet and reporting only for serving cell which cannot satisfied LTM L1 measurements.
On the other hand, the LTM cell swtich is based on pre-configuration which contains both candidate cell configurations and mresurement configurations, for further cell swtichs both UE and network will using this pre-configuration to apply confiuration and perform measurement without further RRC reconfiguration, therefore, the legacy measurement configuration mechanism [6], including the measurement control and report cannot adapt to LTM cell swtich scenario. In addition, because of the measurement configurations will changed frequently if using RRC signaling to do updates it will leads to latency for processing commands. Regarding the pre-configuration for R18 LTM cell swtich still using RRC signaling, the measurement configuration for candidate cells can reuse RRC reconfiguration, so the legacy measurement configuration mechanism should be enhanced.
Observation 2  The legacy measurement configuration mechanism, including measurement control and reporting, cannot adapt to LTM cell swtich scenario and will leads to latency to process commands.
Proposal 1  The legacy measurement configuration mechanism should be enhanced to adapt to LTM cell swtich scenario.
Refer to nowaday specification [5], the L1 measurement configurations is through RRC signsling and the reporting is activate/deactivate through MAC CE and/or DCI, specifically, for periodic and semi-persistent reporting, the network can use MAC CE to trigger UE to report measurement results on PUCCH and use DCI to trigger UE to report on PUSCH respectively. For aperiodic reporting, the network use DCI triggers UE to report under specific subselection which were activated via MAC CE. For LTM cell swtich measurement configuration, using MAC CE and/or DCI to activate and deactivate measurement configurations can lower the command process time and without RRC reconfiguration for further updates can reduce signaling overhead.
Observation 3  Using MAC CE and/or DCI to activate and deactivate measurement configuration can lower the command process time and without RRC reconfiguraion for further updates which reduced signaling overhead.
Proposal 2  For LTM L1 measurement configurations, measurement control and reporting, can use MAC CE and/or DCI to activate and deactivate to reduce latency and signaling overhead.
For LTM measurements, it can reuse the legacy L1 measurement mechanism as a baseline, the suource cell can provide measurement configurations of candicate cells in pre-configuration through RRC reconfiguration and use MAC CE and/or DCI to activate and deactivate certain measurement configuration for candidate cells, i.e. measuremnt obejcts, resources, reporting resources and event...etc.

Proposal 3  For LTM measurements, RAN2 can consider including measurement configurations in pre-configuration for candidate cells then activate and deactivate certain measurement configuration through MAC CE and/or DCI for surrounded cells.
In previous meetings, RAN2 had designed that the candidate cell configurations are identified through indexes, while performing LTM cell swtich the network can use MAC CE carries candidate cell index to reuqest UE to apply corresponded configuration, similar to that, the measurement configurations for corresponded candidate cells can be identified through indexes as well and provided in pre-configuration through RRC reconfiguration, i.e. the network can configures measurement configuraions with indexes that correspond to a measurement object, measurement resources, measurement events...etc. After that, the network can use MAC CE and/or DCI to activate and deactivate specific measurement cofiguraiton through the index.

Proposal 4 For LTM measurement configuraions can be identified through index in pre-configuration, after that, using MAC CE and/or DCI to activate and deativate specific measurement through the index.  

Alternatively, base on the above proposal, the network can configures measurement configurations for candidate cells through pre-configuration, i.e. measurement objects, measurement resources, measurement events...etc. When the network want to activate certain measurement for cells, it can generate a identity, i.e. measurement id or report id, which corresponding to a specific measurement object, measurement resource(s), measurement events as provided in pre-configuration, then uses MAC CE carrier the identity with corresponding measurement configurations to activate measurements. The identity can be generated by MAC entity.
Proposal 5 Alternatively, the MAC entity generate index to correspond measurement configurations that had been provided in pre-configuration.
While there is one of activated measurement configurations meet the report criteria, UE shall make a measurement report thgough MAC CE that carries index(es) with measurement results, the index was used to identify a specific measurement configuration as used in measurement activate command. When network have received the measurement report with index, it can identify the measurement result is correspond to a specific candidate cell and makes decision on LTM cell switch.
Proposal 6   The UE report measurement results through MAC CE with index which was used to activate measurement configuration.
Measurement for L1/L2 mobility

In last meetings, the L1 measurement enhancement had been discussed in RAN2, and most companies agree that the ping-pong iusse introduced by L1 measurement trigger for L1L2 triggered mobility has to be solved from RAN2’s perspective and it is up to RAN1 to develop a method.

In L1/L2 triggered mobility, it has been agreed that the L1 measurements result will be used to trigger L1/L2 mobility to reduce latency. However the L1 measurements may be not stable as the wireless environment’s variation which may result with high ping-pong rate. The frequent Ping-Pong handover may lead to high signaling overhead and data interruption which have a big impact on service.
Proposal 7 RAN1 need to discuss how to handle the ping-pong effects when using L1 measurement to trigger L1/L2 mobility.
In legacy L3 triggered mobility, the L3 filter、Hysteresis、TimeToTrigger have been introduced in L3 measurement before the UE reports the measurement result to the network for HO decision to avoid ping-pong. The same mechanism can be used for L1 measurement triggered mobility. However, some enhancements may be needed as such mechanism may lead to a delay before the HO can be triggered, which is against to the purpose of the introduce of the L1/L2 triggered mobility.
Proposal 8   The legacy L3-similar measurement mechanism(e.g. L1 measurement with filter, Hysteresis, TimeToTrigger, etc)  can be reused to avoid ping-pong, some enhancement may be needed to reduce the effect on latency.
As indicated by the WID, the procedure of L1/L2 based inter-cell mobility is applicable to both intra-DU case and intra-CU inter-DU case. For intra-DU case, SDAP/PDCP/RLC/MAC configurations are shared between the serving cell and candidate cells, UE doesn’t need to perform MAC reset and RLC reestablishment. For intra-CU inter-DU case, SDAP/PDCP configurations are shared between the serving cell and candidate cells, RLC/MAC/PHY configurations are provided for each candidate cells, UE shall perform MAC reset, RLC reestablishment and PDCP data recovery procedure.

As analyzed above, the ping-pong HO may has different effects in different scenarios:

For intra-DU case, as the UE doesn’t need to perform MAC reset and RLC reestablishment when performing handover, the ping-pong effect is smaller, the parameters(filter, Hysteresis, TimeToTrigger, etc) for avoid ping-pong may be not needed or can be set smaller to make a balance between ping-pong rates and latency.

For intra-CU inter-DU case, as the UE shall perform MAC reset, RLC reestablishment and PDCP data recovery procedure, the ping-pong effect is larger, the parameters(filter, Hysteresis, TimeToTrigger, etc) for avoid ping-pong is needed or set larger than intra-DU case.

Proposal 9  L1 Measurement filtering, Hysteresis and TTT may need to be configured differently for Inter-DU and Intra-DU scenarios to make a trade-off between ping-pong rates and latency.
Conclusion

Based on the outcome of the above discussion, we would like to suggest the following proposals:
L1 Measurement activate and deactivate for LTM

Observation 1  The legacy L1 measuremnet and reporting only for serving cell which cannot satisfied LTM L1 measurements.

Observation 2  The legacy measurement configuration mechanism, including measurement control and reporting, cannot adapt to LTM cell swtich scenario and will leads to latency to process commands.
Proposal 1  The legacy measurement configuration mechanism should be enhanced to adapt to LTM cell swtich scenario.

Observation 3  Using MAC CE and/or DCI to activate and deactivate measurement configuration can lower the command process time and without RRC reconfiguraion for further updates which reduced signaling overhead.
Proposal 2  For LTM L1 measurement configurations, measurement control and reporting, can use MAC CE and/or DCI to activate and deactivate to reduce latency and signaling overhead.

Proposal 3  For LTM measurements, RAN2 can consider including measurement configurations in pre-configuration for candidate cells then activate and deactivate certain measurement configuration through MAC CE and/or DCI for surrounded cells.
Proposal 4 For LTM measurement configuraions can be identified through index in pre-configuration, after that, using MAC CE and/or DCI to activate and deativate specific measurement through the index.

Proposal 5 Alternatively, the MAC entity generate index to correspond measurement configurations that had been provided in pre-configuration.

Proposal 6   The UE report measurement results through MAC CE with index which was used to activate measurement configuration.

Measurement for L1/L2 mobility
Proposal 7 RAN1 need to discuss how to handle the ping-pong effects when using L1 measurement to trigger L1/L2 mobility.

Proposal 8 The legacy L3-similar measurement mechanism(e.g. L1 measurement with filter, Hysteresis, TimeToTrigger, etc)  can be reused to avoid ping-pong, some enhancement may be needed to reduce the effect on latency.

Proposal 9 L1 Measurement filtering, Hysteresis and TTT may need to be configured differently for Inter-DU and Intra-DU scenarios to make a trade-off between ping-pong rates and latency.
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