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1 Introduction
At the RAN1#89 meeting the following agreements were made regarding configuration on CSI-RS resources for L3 Mobility:
Agreements:
· RAN1 provides the following response to the "cell-specific and configurable" part of Question 2 in R1-1709061:
· RAN1 does not see the need to support cell-specific configuration for CSI-RS for RRM measurements
Agreements:
· At least the following properties of a CSI-RS for L3 mobility can be signalled to the UE using dedicated signaling:

· NR Cell ID
· timing configuration, including time offset and periodicity
· number of antenna ports
· configurable time/frequency resource to indicate RE mapping
· configurable transmission/measurement bandwidth 
· Note: it relates to wideband operation
· parameters for sequence generation
· FFS: configurable numerology
· FFS: Spatial QCL assumption e.g. QCL between SS block and CSI-RS
· FFS: Which parameters are common or partial-common to multiple CSI-RSs

· FFS: Serving cell assists to derive the reference time of target cell in synchronous system

Additionally, at RAN1#90, the following working assumption was agreed upon:

Working assumptions:
· Design of [1 or 2] port CSI-RS resources for beam management is reused for CSI-RS for L3 mobility
· Values of D for CSI-RS for beam management are reused for CSI-RS for L3 mobility
· FFS: maximum number of CSI-RS resources in total for L3 mobility that can be configured to a UE

· For one cell, all CSI-RS resources for L3 mobility are confined to X slot(s)

· FFS: value of X
These RAN1 agreements and assumptions determine the following aspects of CSI-RS-based UE mobility:
· CSI-RS resource configuration for UE mobility is UE-specific

· CSI-RS resource configuration for UE mobility is signalled via dedicated signalling (RRC)
· CSI-RS resources for beam management can be reused for CSI-RS for UE mobility

· Multiple CSI-RS resources for UE mobility can be configured to a UE 

Furthermore, at RAN1 NR AH#3, the following agreement was made:

Agreement:
A UE is RRC configured with a list of up to M candidate Transmission Configuration Indication (TCI) states at least for the purposes of QCL indication

· Whether M equal to or larger than 2N is for further study, where N is the size of the DCI field for PDSCH

· FFS: Mapping between the candidate states to the states described by N bit DCI field for PDSCH

· Each TCI state can be configured with one RS Set

· Each ID (FFS: details of ID) of DL RS at least for the purpose of spatial QCL in an RS Set can refer to one of the following DL RS types:

· SSB

· Periodic CSI-RS

· Aperiodic CSI-RS

· Semi-persistent CSI-RS

· FFS: Other RS (e.g. TRS, PTRS) in an RS set depending on outcome of discussions in the QCL agenda item

· FFS: Mechanisms to initialize/update the ID of a DL RS(s) in the RS Set used at least for spatial QCL purposes

· At least the following two mechanisms are FFS: (1) explicit signalling to the UE of the DL RS(s) ID and corresponding TCI state (2) implicit association of the DL RS ID(s) to a TCI state based on measurements by the UE.

· The mechanisms used for different RS types are FFS

· FFS: Whether or not a TCI state includes other parameters(s), e.g., for PDSCH rate matching purposes

· FFS: Value of N, where N is at most [3] bits

Note: More details on specification of more than one DMRS port group and more than one RS Set per TCI state is to be completed after the December release.

Above agreement indicates that for beam management and reporting purposes the same measurement configuration and reporting framework is used regardless of whether the RS is SS blocks or CSI-RS resources. This indicates that there is no fundamental reason to use one RS type for beam-based intra-cell mobility and another RS type for inter-cell mobility. 
Based on the above RAN1 agreements, this contribution motivates the extension of mobility with limited RRC involvement from intra-cell to inter-cell scenarios. 
2 Mobility with Limited RRC Involvement
There have been two types of mobility mechanisms considered for NR:

· Mobility with zero/minimum RRC involvement

· Mobility with RRC involvement
Mobility with zero/minimum RRC involvement has been considered mainly for intra-cell scenarios, while mobility with RRC involvement has been considered mainly for inter-cell mobility. For NR, since almost all UCI/DCI and data channels are UE-specific, and measurement configuration and reporting procedures are also UE-specific. Moreover, as discussed above, there is no reason to use one measurement RS type for beam-based intra-cell mobility and another RS type of inter-cell mobility. Hence, there are only few reasons left to keep this strict partitioning between above two mobility procedures for intra-cell vs. intra-cell scenarios.  
Observation 1: Based on RAN1 agreements, there is no reason to restrict the use of one measurement RS type to beam-based intra-cell mobility and another measurement RS type to inter-cell mobility.
Note that to this end, there have been some proposals made in RAN1 [1] to remove some cell-specific aspects of the NR design. Above discussion motivates further work in RAN2 to make forward compatible design choices within the framework of existing RAN1 agreements that could enable inter-cell mobility with limited RRC involvement in the future. 
Furthermore, based on RAN1 agreements, 
In order to facilitate inter-cell mobility, the UE needs to be able to measure and report beam quality for beams from more than one cell. This requires proper configuration of measurement objects corresponding to multiple cells. In NR, a measurement object is UE-specifically configured (e.g. RRC signalling) for CONNECTED mode UEs and may contain a list of CSI-RS resource configurations for measuring beams from serving as well as neighbour TRPs/cells. 
The set of CSI-RS resources for a given UE to measure the beams (analog or digital) coming from a single cell may be configured based on the available beams at the TRP(s) deployed within the cell. However, in order to support Inter-cell switching/mobility, CSI-RS resources should be configured for the UE corresponding to multiple cells, taking into account multiple factors including TRP and UE beamforming capability, traffic load, multi-connectivity configuration, and Inter-cell coordination, etc.
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Figure 1: Forward compatible measurement configuration to facilitate inter-cell mobility

Observation 2: Forward compatible design choices can be made within the framework of RAN1 agreements in order to facilitate support for inter-cell mobility with limited RRC involvement in the future. 

Proposal 1: CSI-RS resources corresponding to multiple cells should be RRC configured for the UE to facilitate beam-based mobility between cells.
Proposal 2: RAN2 should consider the stage 3 proposals related to such capability from [2].
3 Conclusion
In this contribution, we provided motivation to make design choices to facilitate inter-cell mobility procedure with limited RRC in the future. The following observations and proposals were made:

Observation 1: Based on RAN1 agreements, there is no reason to restrict the use of one measurement RS type to beam-based intra-cell mobility and another measurement RS type to inter-cell mobility.

Observation 2: Forward compatible design choices can be made within the framework of RAN1 agreements in order to facilitate support for inter-cell mobility with limited RRC involvement in the future. 

Proposal 1: CSI-RS resources corresponding to multiple cells should be RRC configured for the UE to facilitate beam-based mobility between cells.

Proposal 2: RAN2 should consider the stage 3 proposals related to such capability from [2].
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