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Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]In RAN1#87, subcell was proposed [1]. Subcell as the grouping method to realize group common search space. The grouping realized by subcells can be used as 1) spatial cell split, 2) beam split, 3) frequency/numerology resource split and 4) coverage split.
This document discusses the relation between mobility procedure and subcell.
This is resubmission of R1-1702763.
Discussion
"A beam" categorization 
"A beam" can be categorized into multiple levels. It can be very short life like only in one OFDM symbol length of dynamic scheduling. It can be a kind of the stationary beam to the whole cell level. Depending on the beam life and the number of UEs in a beam (or width of the beam), we see following levels of the categorization. This is described from UE’s perspective. For example, to change the beam for CSI-RS in type 2 does not mean to change the beam from gNB’s perspective but to change the beam for CSI reporting (and not CSI-RS for mobility).

Type 1: To change the beam for PDSCH only.
This is just temporal beam change. At mm-wave analogue beam forming case, the assignment period can be only one OFDM symbol. During one PDSCH assignment for one UE, usually the beam direction would be constant. When different UEs are scheduled, this PDSCH beam direction can be different.
The change of beam would be transparent to UE thanks to DMRS. If DMRS and data are in different precoding/beam, the difference may need to be informed by assignment signalling. 

Type 2: To change the beam for CSI-RS
For CSI-RS, we expect usually one CSI-RS instance would be constant direction of the beam. Using CSI measurement from CSI-RS, PDSCH beam direction could be adjusted by gNB. Therefore, during certain period, CSI-RS beam would be constant. On the other hand, when UE moves around TRP, the suitable CSI-RS can be different. Then CSI-RS sets are reconfigured. This is a kind of mobility as the proper CSI-RS for certain location is adjusted.
This is intra-cell mobility. This might be intra-TRP mobility or inter-TRP mobility. But UE would not identify where TRP is.
The change of CSI-RS set could be RRC reconfiguration or MAC based reconfiguration. Or it can be L1 based modifications. This is FFS.

Type 3: To change the beam for UE specific search space
When CSI-RS is modified, UE specific search space could be also modified as far as the RS for PDCCH located in the UE specific search space is PDCCH or UE specific RS. From one PDCCH instance perspective, the beam of PDCCH could be similar to PDSCH i.e. every PDCCH could be different beam. On the other hand, when UE specific search spaces among UEs are spatially reused, in order to have better randomization, the UE specific search space may be modified. This change of the mobility may be on the similar level as the CSI-RS reconfiguration.
This is intra-cell mobility. This might be intra-TRP mobility or inter-TRP mobility. But UE would not identify where TRP. is
The change of UE specific search space would be RRC reconfiguration. Or it could be MAC based modification.

Type 4: To change the beam for group specific search space
Our understanding is common search space means the search space common to all UEs in a cell. As proposed in [1], we would like to avoid to use common search space as much as possible but to use group common search space instead. The search space for certain TRP or the search space for certain coverage extension levels should be separated for the efficiency. To use different search space for different TRPs means spatial reuse of group search space among TRPs. To use different search space for different coverage class means the repetition numbers of PDCCH could be similar level among UEs.
To change TRPs within a cell means intra-cell mobility. This might be intra-TRP mobility or inter-TRP mobility. But UE would not identify where TRP is.
The change of UE specific search space would be RRC reconfiguration. Or it could be MAC based modification. This corresponds to subcell change. If PCFICH is supported per subcell, this change means to change PCFICH configuration.

Type 5: To change the beam for PSS/SSS/MIB
To change the beam for PSS/SSS/MIB means to change the cell itself. Therefore, this is inter-cell mobility. 
The change of cell is realized by handover and reselections.

[bookmark: _GoBack]As described, a larger index number of type is used to describe a slower and wider beam. The smaller index number of types is usually called as "beam management" and the larger index number of type is called as "mobility". "Beam management" may give the impression that the beam is actively changed and "mobility" may give the impression that the UE is moving to the fixed location of the beam. On the other hand, except for type 5 of cell mobility, the amount of active or passive beam management is beam management implementation method. Therefore, we don't see the exact boundary between "beam management" and "mobility" but there are just multiple levels of beam/mobility management. Our current view is all types are necessary procedures for the efficiency and forward compatibility.

Proposal 1: To have following types of beam/mobility management is supported.
Type 1: To change the beam for PDSCH only.
Type 2: To change the beam for CSI-RS
Type 3: To change the beam for UE specific search space
Type 4: To change the beam for group specific search space
Type 5: To change the beam for PSS/SSS/MIB


Conclusion
This document discussed 5 types of beam/mobility management. The higher number of type is slower and wider beams. We propose to support all types of beam/mobility managements.
Proposal 1: To have following types of beam/mobility management is supported.
Type 1: To change the beam for PDSCH only.
Type 2: To change the beam for CSI-RS
Type 3: To change the beam for UE specific search space
Type 4: To change the beam for group specific search space
Type 5: To change the beam for PSS/SSS/MIB
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