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1   Introduction
RRC based mobility was discussed in RAN2#95 meeting. Although RAN2 has some preference, it is better for RAN2 to have a whole consideration and ask RAN1 to consider RAN2’s concerns. This paper discusses some issues which need further study and proposes solutions for RRC based mobility.
2   Discussion
The agreement of RRC based mobility is as following:
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
Some issues are not clear based on the agreement above and we discuss them in the following sections.
2.2   Measurement for active UE
In the agreement, it is said “we are able to use non-UE specific RS for measurements”. Our understanding is that it is not related to defining RS, but how to configure measurement. It is also said that the agreements are not intended to preclude uplink based mobility. So, when and how to use UL or DL based mobility depends on solution.
In [1] we discuss UL measurement for mobility in NR active state and that it is possible that UL measurement can be used for both intra-cell and inter-cell mobility in NR. and especially in dense network area and for high mobility UEs, it is beneficial to reduce signalling overhead and UE power consumption.
Observation 1: UL measurement is especially useful for NR mobility in certain scenarios.
DL and UL measurement have their own use case and different benefits. NR should allow the UE to be configured with DL measurement or UL measurement or both, depending on different scenarios. NR should have the capability to configure DL or UL measurement to be used considering the load of measurement report, number of UE in mobility, interruption due to measurement gap etc.
Proposal 1: whether DL or UL based RS measurement or both are used for RRC mobility should be configurable flexibly by the network.
Is RS in connected the same as "xSS"?
According to the definition of “xSS”, it should include PSS/SSS as legacy network which could be different in NR. Non-UE specific RS is a kind of signal which can be used by all UE in the cell to provide UE with channel information in order to do such as DL measurement, decoding of BCCH etc.
Can PSS/SSS be used for channel measurement is not decided yet in RAN1. It’s not the right time for RAN2 to decide they are the same or not. Anyway, RAN2 can assume we at least have a “RS like” signal which can be used by UE to do DL measurement.
Proposal 2: Whether RS in connected is the same as “xSS” should left to RAN1 for discussion.
What does RS identify?
Traditionally in LTE, RS identifies a transmission port in eNB and PCI is embedded in PSS/SSS. Non-UE specific RS is linked to PCI. UE associates the measurement of RS with a single cell. But this could be a little bit different in NR since the cell of NR can have multiple TRPs. If we still consider PSS/SSS carries a physical layer cell identity, this physical layer cell identity can be used by UE to detect the cell changed or not as traditional way.
If this approach were used, it would mean all TRPs in a single cell/hypercell have the same RS, linked to a PCI that identifies the hypercell. The question is for TRPs in one hyper cell should have the same RS or not.  There could be procedures in RAN2 scope that would require the UE to distinguish different TRPs or different beams, e.g.:
· Different types of TRPs aggregated in one hypercell, such as HF and LF in a multi-frequency cell
· TRP-specific system information messages
· RRM measurement configurations/reports for individual beams
For NR, these and similar scenarios would imply that at least in some cases, the UE needs to distinguish different  TRPs or different beams that coexist in one cell/hyper cell. Whether different beams/TRPs should be identified by different RS (or by other methods like a dedicated beam ID) should be answered by RAN1. But from RAN2 point of view, if different type of TRPs or different beams in one cell/hyper cell could transmit different information (such as SI), or could be distinguished in some L2 or L3 procedures, is a RAN2 decision which could have potential requirements to RAN1 non-UE specific RS design. 
So, we propose:
Proposal 3: RAN2 should identify if there are RAN2 procedures that would require the UE to distinguish different beams/TRPs within a cell, and provide this information to RAN1 for use in their RS design work.
3   Conclusion
In this paper, we discussed the RRC based mobility which needs to be clarified based on the discussion in the last RAN2 meeting, and propose:
Observation 1: UL measurement is especially useful for NR mobility in certain scenarios.
Proposal 1: whether DL or UL based RS measurement or even both to be used for RRC mobility should be configurable flexibly according the load of measurement, number of UE in mobility etc.
Proposal 2: Whether RS in connected is the same as “xSS” should left to RAN1 for discussion.
Proposal 3: RAN2 should identify if there are RAN2 procedures that would require the UE to distinguish different beams/TRPs within a cell, and provide this information to RAN1 for use in their RS design work.
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