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Introduction
During RAN2#95, the following agreements related to RRC based mobility were made [1]:
Agreements related to RRC based mobility

[bookmark: _GoBack]RAN2 preference:
1	In connected active we are able to use non-UE specific RS for measurements (UE may not need to be aware whether the RS is UE-specific or non-UE specific)

2	The non-UE specific RS can be found by the UE without much configuration

3	The non-UE specific RS encodes an identity

FFS1	Is RS in connected the same as "xSS"
FFS2 	What does the non-UE specific RS identify? e.g. Cell, beam, TRP, zone, or something else.
FFS3	Does the UE have to be able to somehow identify a grouping from this identity

These agreements are not intended to preclude uplink based mobility
Final decision whether to introduce non-UE specific RS design is RAN1 responsibility

In this contribution, we discuss synchronization and reference signals as they relate to mobility management for NR UEs in a CONNECTED state and make some observations and proposals related to the open issues. 
Discussion
In LTE, the PSS/SSS are used to detect and synchronize with a cell and determine the Physical Cell ID (PCI).  Cell Specific Reference Signals (CRS), which are determined from the PCI, may be used for channel estimation and coherent demodulation of the DL physical channels.  RRM measurements on the CRSs are used as the basis for making mobility management decisions in both RRC_IDLE and RRC_CONNECTED states.  
For NR, a beam-centric mobility management approach will be used. In RAN2, it is envisioned that in connected activate state, RRM measurements based on non-UE specific RS are used for mobility decision evaluation. The non-UE specific RS encode an identity.  RAN1 has agreed that for RRM measurement in NR, at least DL measurement is supported with the consideration on both single–beam operation and multi-beam based operation. Although RAN1 still has to work out the detail, it can be inferred from RAN1 agreements that reference signals used for performing RRM measurements in NR should be beamformed.  These Beam Reference Signals (BRSs) should allow a UE to identify a beam in RRC CONNECTED state so beam level differentiation and measurement can be performed; and used for mobility decision within the UE or reported to the network. One open issue from RAN2#95 is what does the non-UE specific RS identify? E.g. Cell, beam, TRP, zone, or something else.  It is clear from this discussion that the non-UE specific RS should at least identify a beam. It is up to the network configuration and transparent to the UE whether a single  beam or multiple beams are used to cover a cell, a TRP a zone or any given geographical area.
Proposal 1: The non-UE specific RS identifies a beam.
Mobility events at beam level will be quite frequent. In order to minimize mobility related RRC signaling overhead in RRC driven mobility, the UE should be able to change a beam within a configurable set of beams without notifying the gNB (NR eNB). The RAN1#86 agreements [2] indicate that an NR cell may correspond to one or multiple TRPs.  A deployment where an NR cell is composed of many TRPs, each capable of transmitting many beams, can be envisioned. For RRC driven mobility, the network should be able to configure the network with a set of BRSs called here NR mobility set from which the UE can choose a synchronization reference signal from without notifying the network.  
Another open issue from RAN2#95 is whether the UE has to be able to somehow identify a grouping from non-UE specific RS encoded identities i.e. the BRSs from the NR mobility set. The configuration of NR mobility set is transparent to the UE and the UE doesn’t need to identify a grouping between the BRSs 
Proposal 2: UE is not required to identify a grouping from the configured set of non-UE specific RS.
Proposal 3: Upon connection establishment and during RRC level mobility, the network configures the NR UE with a NR Mobility Set.
An analogy can be drawn between NR mobility set and WLAN mobility set defined in the context of LTE-WLAN aggregation (LWA) work. We should note that same proposal is made in [3]. 
The network should also be able to configure the UE with a set of BRSs (potentially different from the NR mobility set) which we will call here NR measurement set, which the UE measures and reports to the network for inter-NR-mobility set decision in the network.
Proposal 4: Upon connection establishment and during RRC level mobility, the network configures the NR UE with a NR Measurement Set.
One of advantage with the use of NR mobility set is it allows the network to decouple mobility handling from the network topology (cells/TRPs grouping under gNB).  To take full advantage of this, it is preferable not to tie to the cell PCI, the configuration of the NR mobility set (or NR measurement set) including the related BRSs and the ability of the UE to differentiate BRSs within the NR-mobility set from BRSs outside of the NR mobility set.  As result, it is preferable that BRSs are not the same or linked to xSS.
Proposal 5: RS in connected active is not same as xSS.
Conclusion
In this contribution, we discuss the FFFs from RAN2#95 discussion on RRC based mobility and make the following proposals: 
Proposal 1: The non-UE specific RS identifies a beam.
Proposal 2: UE is not required to identify a grouping from the configured set of non-UE specific RS.
Proposal 3: Upon connection establishment and during RRC level mobility, the network configures the NR UE with a NR Mobility Set.
Proposal 4: Upon connection establishment and during RRC level mobility, the network configures the NR UE with a NR Measurement Set.
Proposal 5: RS in connected active is not same as xSS.
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