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Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]This document introduces subcell which is proposed 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.
Discussion
Property of subcell
We propose subcell and "subcell" has following properties.
· A cell can contain multiple subcells.
· UEs belong to the same subcell share the same group common search space.
· Which subcells belongs by UE is determined by random access procedure. These configurations are sent by essential SIBs.
· Several rules are specified/signalled to determine which random access resource are used.
· By a group common search space in a subcell, random access response and further random access procedure are realized.
· Random access procedure includes grant free access case.
· How often subcell is selected is FFS. It may be every burst of the packet.
· A subcell can have "PCFICH like signal".
· "PCFICH like signal" to indicate the slot resource usage dynamically when this sub-cell targets in rather good SINR condition (like SINR above -6 dB). A sub-cell does not have "PCFICH like signal" when this subcell targets rather poor SINR condition like feICIC or coverage extension.
· Multiple subcells may share a "PCFICH like signal".
· A PCFICH like signal indicates at least DL control resource size and DL region size. 
· FFS whether UL region size is explicitly indicated or UL region size is known from DL region size and PDCCH.
Fig. 1 shows the relation of essential SIB, random access procedure and subcell.



Fig. 1 Subcells in a cell


Usage of subcells
Subcells are used as 1) spatial cell split, 2) beam split, 3) frequency/numerology resource split and 4) coverage split.
1) Subcell usage for spatial cell split
A subcell can be realized by one of more TRPs when a cell is compromised from multiple TRPs with the same cell ID. By the intra-cell mobility probably using CSI-RS, UE chooses which random access resource is suitable corresponding to certain TRP (or TRPs). Then the UEs to select the same random access resources are grouped as one subcell. 



Fig. 2 Subcell usage for spatial cell split

2) Subcell usage for beam split 
The random access resource corresponding to certain beam (or beams) is selected by UE with certain rule. Then the UEs to select the same random access resources are grouped as one subcell.



Fig. 3 Subcell usage for beam split

3) Subcell usage for frequency/numerology resource split 
Some rule to select which random access resource is specified/signalled. Then the UEs to select the same random access resources are grouped as one subcell. Within a subcell, certain frequency range and certain numerology are used. Note that a subcell is not required to be contiguous in the frequency domain.



Fig. 3 Subcell usage for frequency/numerology resource split

4) Subcell usage for coverage split
Based on the measurement and specified rule/signalling, UE select certain random access resource. Then the UEs to select the same random access resources are grouped as one subcell. This is similar to eMTC and NB-IoT random access procedure.



Fig. 3 Subcell usage for coverage split


Conclusion
This document introduced subcell which is proposed 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.
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