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1. Introduction
In this contribution, we discuss remaining details on measurements for L3 mobility management based on agreements made in previous meetings.

2. Clarification on Definition of ‘useServingCellTimeForSync’
In RAN1 2017 adhoc #2, it was agreed to support synchronization information to allow UE to derive the neighbor cell SSB index based on the serving cell time. The following is the agreement made.
	Agreements RAN1 2017 Adhoc #2:
· An indication related to the synchronization information  is provided to the UE
· When there is the indication for a carrier, UE can utilize serving cell timing to derive the index of SS block transmitted by neighbour cell (e.g., radio frame or SFN or symbol level synchronization)
· Note that it is up to RAN2 how to provide this indication
· Note that it is up to RAN4 about the feasibility of synchronization and its requirement



It was noted in [1] that definition for synchronization indication, useServingCellTimingForSync, may require further clarifications, especially how to interpret the signaling for inter-frequency measurement cases where serving cell may not exist.
Furthermore, it should be clarified that useServingCellTimingForSync is always enabled in TDD bands. This is to ensure that UE does not necessary need to decode the neighbor (or target) cell PBCH in order to get the SSB index. This is especially important for FR2 where 3 bits of the SSB index is transmitted as part of PBCH contents. Unless useServingCellTimingForSync is enabled, UE would be required to decode neighbor and target cell PBCH to obtain the SSB index. Reading the target cell PBCH is large impact to measurement latency especially when the UE is performing inter-frequency measurements. 
Proposal 1:
· UE shall expect useServingCellTimingForSync to be enabled in measurement object for all TDD bands.

To further aid UE in obtaining the SSB index, useServingCellTimingForSync should also be allowed to provide synchronization information for target cell in the same band as the serving cell. Therefore, we propose that UE may assume cells targeted for measurements by a MO are synchronized with the serving cell within the same band when useServingCellTimingForSync is enabled in the MO. In case there is no serving cell configured in the same band configured for measurements by a MO, one of the following options can be considered:
· Option 1) UE may assume all cells in the same band are synchronized when useServingCellTimingForSync is enabled for bands that does not contain any configured serving cell.
· Option 2) UE may derive the SSB index of the target cells for measurement configured in MO by using the timing of NR PCell or PSCell when no serving cell is configured in the same band as target cells for measurement.


Proposal 2:
· UE may assume SSB index of cells to be measured can be derived by any serving cell within the same band when useServingCellTimingForSync is enabled.
· In case useServingCellTimingForSync is enabled and UE is not configured with a serving cell in the same band as cells to be measured, down-select between the two options:
· Option 1) UE may assume all target cells in the same band are synchronized.
· Option 2) UE may derive the SSB index of the target cells for measurement configured in MO by using the timing of NR PCell or PSCell.

Among the two options, we have a slight preference for option 2, as it provide direct association for SSB index deriviation.

3. Discussion on C-DRX and CSI-RS for L3 mobility
In the RRM discussion summary [5], the discussion on the C-DRX and gNB transmission behaviour for CSI-RS is outlined. There were two proposals:
· Alt 1: UE assumes that the periodicity of CSI-RS resources before entering C-DRX mode is kept during C-DRX mode, and it is up to UE implementation that UE measures CSI-RS resources of neighbour cell even outside active time.
· Alt 2: Network is not required to transmit the configured CSI-RS resources for L3 mobility that occur outside the active time of UE configured with C-DRX.

Among the two proposals, Alt 1 allows the UE to potentially wake up outside the C-DRX and perform measurements or use the CSI-RS resource to further tune AGC, or its Rx beams configuration prior to start of reception of PDCCH from the gNB. Of course, this operation will be at the expense of additional power drain at the UE. However, it would be favourable to leave such implementation option available. Therefore, our preference is Alt 1. However, it is not clear if any modification to the specification is needed for Alt 1. 

Proposal 3:
· No specification text is needed for UE assumption of transmission of CSI-RS resource during the sleep duration of the C-DRX cycle.



4. Multiplexing of CSI-RS and SSB for RRM measurements
In our companion contribution [2], we discuss unclear UE behaviors related to multiplexing of physical channels and RS with and without spatial QCL relationships. There are many different reference signals in NR, each serving different functionalities and sometimes the same RS serving different functionalities. However, It is not clear whether multiple functionalities can be supported with the same reference signal. For example, if the same RS is used for RRM and RLM, it is not clear whether UE perform measurements for RRM and RLM simultaneously. For example, in order to search for the optimal Rx beam or to use the same Rx beam for measuring RSRP and RSSI, UE may not be able to the same Rx beam for RRM measurements as RLM measurements.
Table 1. UE behavior when simultaneously receiving two RSs with different functionality
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RAN1 may need to define UE behavior for each entry denoted in Table 1. For some entries, RAN4 has already made agreements. Some of the UE behavior for each entry may be one of the following:
· TS: Time sharing is performed for measurement that is UE implementation specific. Possibly no RAN1 specification impact envisioned. RAN4 may consider it for specifying requirements.
· No-spec: Can be handled by UE implementation, no specification impact envisioned
· QCL: UE is expected to receive multiplexed channels/RS if they are QCL-ed. The QCL relationship has to be known to the UE in advance so there is no ambiguity in Rx beam selection (using the same Tx beam alone is not sufficient).
· No Support: RS multiplexing is not supported in Rel-15

Proposal 4:
· RAN1 to further discuss potential UE behavior or multiplexing restrictions when SS/PBCH block and CSI-RS are multiplexed in the same OFDM symbol.


5. Conclusions
	In this contribution, we discussed the remaining details of RRM measurements. Our proposals are summarized as below:
Proposal 1:
· UE shall expect useServingCellTimingForSync to be enabled in measurement object for all TDD bands.

Proposal 2:
· UE may assume SSB index of cells to be measured can be derived by any serving cell within the same band when useServingCellTimingForSync is enabled.
· In case useServingCellTimingForSync is enabled and UE is not configured with a serving cell in the same band as cells to be measured, down-select between the two options:
· Option 1) UE may assume all target cells in the same band are synchronized.
· Option 2) UE may derive the SSB index of the target cells for measurement configured in MO by using the timing of NR PCell or PSCell.

Proposal 3:
· No specification text is needed for UE assumption of transmission of CSI-RS resource during the sleep duration of the C-DRX cycle.

Proposal 4:
· RAN1 to further discuss potential UE behavior or multiplexing restrictions when SS/PBCH block and CSI-RS are multiplexed in the same OFDM symbol.
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