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1 Introduction

In the last RAN2 meetings, the following agreements are made in NR mobility aspects:

<#95 Meeting>

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
Observation 1: At least, Non-UE specific RS is used for connected-active mobility. It can be found by the UE without much configuration and it may include identity.
<#95bis Meeting>

Agreements for DL-based mobility in RRC_CONNECTED mode (optimized for data transmission, at least for network-controlled mobility) mobility with RRC involvement, concerning beams and the relation to the NR cell definition:

1. UE at least measures one or more individual beams and gNB should have mechanisms to consider those beams to perform HO. Note: This is necessary at least to trigger inter-gNB handovers and to optimize HO ping-pongs / HO failures.

–
FFS: whether UE report individual and/or combined quality of multiple beams

2. UE should be able to distinguish between the beams from its serving cell and beams from non-serving cells for RRM measurements in active mobility. UE should be able to determine if a beam is from its serving cell.

–
FFS whether serving/non serving cell may be termed 'serving/non serving set of beam)

–
FFS: whether the UE is informed via dedicated signalling or implicitly detected by the UE based on some broadcast signals.

-
FFS how the cell in connected relates to the cell in idle

3. 
Study how to derive a cell quality based on measurements from individual beams

4. 
In connected mode, intra-cell mobility can be handled by mobility without RRC involvement. 

-FFS whether there may be cases that do require RRC involvement.

5
UE should be able to identify a beam. FFS how beams are identified (to be defined by RAN1)
Observation 2: UE should able to distinguish beams from serving cell and non-serving cell for RRM measurements in connected-active mobility.

<#96 Meeting>

Agreements

1
At least cell id and all information required to access the target cell will be included in the HO command. 

2
For at least some cases information required for contention based and contention free access can be included in the HO command

3
To be studied what beam related information of the target cell may be required.

4
Study the possibility of handover where a condition configured by the gNB is used by the UE to determine when it executes the handover.
Agreements for connected active

1: The scope of the RRM measurement should mainly be to facilitate the RRC driven ‘cell’ level mobility.

2: 
RAN2 working assumption to be confirmed by RAN1: 


a/ Connected active mode RRM measurement and reporting based on at least the signals used by idle mode RRM measurement should be supported in the NR.

b/  Additional RS may need to be used for RRM measurement in the connected active mode besides the signals used by idle mode RRM measurement, which is dependent on RAN1’s decision.
3: 
The RRM measurement framework (measurement object, measurement id, reporting config) in LTE as a baseline in NR.
Agreements for IDLE

1
In IDLE mode, UE performs cell selection and reselection on NR Cells.
2
Study how to derive a cell quality based on measurements.
Observation 3:Non-UE specific RS is used for connected and idle mode. Additional RS for connected may be defined in connected mode.
Observation 4: In idle mode, Cell ID is required to (re)select cell in non-UE specific RS.

2 Discussion
Based on the above agreements in the RAN2 meetings, the following issues can be discussed.
In the reference signal design for mobility, RAN2 can discuss what kind of identities could be included in the perspective mobility and system point of view. Currently, there is possibility to include many identities (e.g Cell, beam, TRP, zone, or something else). To minimize system overhead and UE’s decoding complexity, it is preferable to minimize carrying information in RS for mobility.
Proposal 1: The number of identities in the RS for mobility should be minimized to avoid system overhead and UE’s decoding complexity.
Cell identity for idle/connected mode mobility
For mobility purpose, it is FFS which identity (e.g. Cell, beam, TRP, zone or something else) should be included in NR RS for idle/connected mode mobility. 
From the observation 1/2/3/4, RAN2 already agreed that non-UE specific RS should be used for in idle mode and connected-active, with an identity.  This identity must be at least cell ID, since it is necessary for cell (re)selection of idle UE and needs to distinguish serving cell and non-serving cell for connected-active mode UE. Therefore, Cell identity should be defined in non-UE specific RS for idle/connected mode UE.
Proposal 2: Cell identity should be included in the non-UE specific RS for both idle and connected-active mode UE.

Beam identity for idle/connected mode mobility
From the observation 2, in addition to the cell identity, UE also needs to identify and distinguish beams of serving cell and non-serving cell in connected-active state. Therefore, beam ID should be included in the non-UE specific RS, if the non-UE specific RS is beamformed. In the idle mode operation, common non-UE specific RS is beamformed, to derive cell quality from multiple beams for cell selection or reselection, UE may need to distinguish beam information.
Proposal 3: Beam identity should be included in non-UE specific RS if it is beamformed for idle and connected-active mode UE.
When RAN1 may discuss non-UE specific RS for mobility, the above proposals would be helpful. Therefore, RAN2 may send LS to RAN1 regarding the RAN2 agreements of non-UE specific RS design with including cell and beam identities.
Proposal 4: Send LS to RAN1 regarding the RAN2 agreements for identities of RS designs for both idle and connected-active mode mobility.

3 Conclusion

Based on the above, RAN2 is requested to discuss and if possible note on the followings:

Observation 1: At least, Non-UE specific RS is used for connected-active mobility. It can be found by the UE without much configuration and it may include identity.

Observation 2: UE should able to distinguish beams from serving cell and non-serving cell for RRM measurements in connected-active mobility.

Observation 3:Non-UE specific RS is used for connected and idle mode. Additional RS for connected may be defined in connected mode.

Observation 4: In idle mode, Cell ID is required to (re)select cell in non-UE specific RS.

Proposal 1: The number of identities in the RS for mobility should be minimized to avoid system overhead and UE’s decoding complexity.
Proposal 2: Cell identity should be included in the non-UE specific RS for both idle and connected-active mode UE.
Proposal 3: Beam identity should be included in non-UE specific RS if it is beamformed for both idle and connected-active mode UE.
Proposal 4: Send LS to RAN1 regarding the RAN2 agreements for identities of RS designs for both idle and connected mode mobility.

