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1	Introduction
Agreements in RAN2#95:

Agreements related to RRC based mobility

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

Agreements of RAN1#86:
Agreements (made on Wednesday further to offline discussions refining R1-168127):
· For RRM measurement in NR, at least DL measurement is supported with the consideration on
· Both single-beam based operation and multi-beam based operation
· FFS: Definition of RRM measurement for multi-beam based operation
· FFS: DL signal for RRM measurement
· FFS: When DL measurement is applied
· Note that there is no conclusion that DL measurement is a complete solution for RRM measurement in NR for now

In this contribution we further discuss further the definition of a cell, the NR downlink signal based mobility and measurements for single beam and multi beam based modes. 
2	Discussion on Cell Definition
For initial access and mobility purposes, the UE needs to be able to determine whether a cell is present or not. As UE needs to be synchronized to the network, a synchronization signal is transmitted by the network. The presence of a synchronization signal indicates a presence of a cell.
Observation 1: for initial access and mobility purposes, a UE needs to be able to detect a presence of a cell, presence of a cell is determined by a presence of a synchronization signal.
To be able to detect and determine the presence of another cell prior to decoding additional information on the cell, the synchronization signal should carry an identity. In addition, prior to accessing a cell, the UE needs to obtain cell specific configuration for random access resources. The presence of random access resources are coupled with cell identifier, regardless of whether the provisioning is obtained via cell specific system information or pre-configured.
Observation 2: to be able to determine the presence of another cell prior to decoding any additional information, the physical layer should allow the identification of other cells. Further information may be decoded as a part of system information.
Proposal 1: the presence of a cell is determined by the presence of a Cell Identifier on the physical layer.
3	Downlink Signal Based Mobility in NR
A cell may be covered by one or multiple TRPs. Each TRP covers part of a cell using one or multiple beams. To provide coverage for common control channels/signalling such as synchronization signal, broadcast channels (for e.g. system information) in higher frequencies (HF) each TRP may perform beam sweeping. 
Observation 3: a cell is identified by the presence of a cell identifier, if a cell is covered by using multiple TRPs the TRPs of a cell share the same identifier.
On lower frequencies (LF) a TRP area can be covered by a single sector beam. In this view there are similarities in operation regardless of LF/HF deployment. This is illustrated in the figure 1. Regardless of a single beam or multi beam deployment, the UE may move from the coverage or one TRP or be under coverage of multiple TRPs concurrently. 
Observation 4: Regardless of a single beam or multi beam deployment, the UE may move from the coverage or one TRP or be under coverage of multiple TRPs of a cell.


Figure 1. Illustration of a single beam and multi beam cells
Based on the above observation, to facilitate network controlled mobility between TRPs in a single cell and between different cells, the UE needs be able to perform measurements of downlink reference signals and to be able to report them to the network. For measurement to convey any meaningful information, a context is needed: UE needs to be able link the downlink measurements to an identifier such as a cell identifier. Furthermore UE should be to be able to differentiate downlink reference signals of different cells to perform cell specific measurements for inter-cell mobility purposes. This implies that the reference signals are based on the cell identifier. Furthermore to enable downlink signal based mobility the transmission of reference signals would need to be periodic.
Observation 5: The downlink reference signals need to be cell specific periodic signals for intra- and inter-cell mobility measurement purposes.
Considering a single beam based deployment from intra cell perspective, to manage UE mobility inside one cell, the network needs have knowledge which TRP or TRPs can be used to serve UE. In one approach each TRP transmits identifiable reference signal that identifies a beam. In a single beam based operation this beam may also identify a TRP but this would not be visible to UE as it reports the measurements on the reference signals. The network knows the association between different TRPs and their respective reference signals.
[bookmark: _GoBack]In a multi beam based operation, a single TRP may have multiple beams (Figure 1) which need to be identifiable by UE for mobility purposes. To facilitate this, each beam is used to transmit a different reference signal: a beam reference signal. From UE perspective it would detect different reference signals (transmitted using different beams) but the TRPs used to transmit those would not be visible. As in single beam case UE measures reference signals and the association between reference signal(s) and TRPs is known at the network side.
Observation 6: In single and multi-beam based operation UE detects beam reference signals transmitted by different TRPs using one or multiple beams. It does not need to know which TRP was used transmit the reference signal /signals.
Observation 7: Beam reference signals which are cell specific, enable intra-cell mobility measurements
For inter-cell mobility UE may need to be able to report measurement results of the adjacent cell, potentially provide beam level information to the serving cell in network controlled mobility. As the beam specific reference signals identify a beam/beams which is/are cell specific these can be used for inter-cell mobility measurements.
Observation 8: Beam reference signals which are cell specific enable also inter-cell measurements on beam level.
Proposal 3: Consider mobility procedures that would be common to single beam and multi-beam based system.
4	Conclusions
This contribution has made a number of observations and suggested three different proposals:
Observation 1: for initial access and mobility purposes, a UE needs to be able to detect a presence of a cell, presence of a cell is determined by a presence of a synchronization signal.
Observation 2: to be able to determine the presence of another cell prior to decoding any additional information, the physical layer should allow the identification of other cells. Further information may be decoded as a part of system information.
Proposal 1: the presence of a cell is determined by the presence of a Cell Identifier on the physical layer.
Observation 3: a cell is identified by the presence of a cell identifier, if a cell is covered by using multiple TRPs the TRPs of a cell share the same identifier.
Observation 4: Regardless of a single beam or multi beam deployment, the UE may move from the coverage or one TRP or be under coverage of multiple TRPs of a cell.
Observation 5: The downlink reference signals need to be cell specific periodic signals for intra- and inter-cell mobility measurement purposes.
Observation 6: In single and multi-beam based operation UE detects beam reference signals transmitted by different TRPs using one or multiple beams. It does not need to know which TRP was used transmit the reference signal /signals.
Observation 7: Beam reference signals which are cell specific, enable intra-cell mobility measurements
Observation 8: Beam reference signals which are cell specific enable also inter-cell measurements on beam level.
Proposal 3: Consider mobility procedures that would be common to single beam and multi-beam based system.
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