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1. Introduction
In last meeting, RAN3 was not able to conclude whether slice support by cells is not uniform, i.e. different cells support different slices. SA2 was discussing same topic in last meeting and is waiting for input from RAN WGs.
This paper discusses the use cases of slice isolation in RAN.
2. FDM Isolation
Use Case F1: Different slices are deployed in different subcarriers.
As show in figure 1 below, slices for MTC, URLLC and eMBB may be configured in different subcarriers of a cell. 
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Figure 1: Intra cell FDM
Use Case F2: Different slices are deployed in different frequency layer
As show in figure 2 below, different services/slices may be deployed on different frequency layers.
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Figure 2: Inter-cell FDM
3. TDM Isolation
Use Case T1: Different slices are deployed on different subframes
As show in figure 3 below, similar to MBSFN subframe in LTE, different services/slices may be configured on different subframes.
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Figure 3: Intra-cell TDM
Use Case T2: Different slices are deployed in different cells with non-overlapping resource in time domain
LTE has many TDM mechanisms to avoid interference between same frequency neighbors, e.g.:

· ABS (Almost blank subframes) in eICIC;
· Subframe sets in eIMTA;
· Subframe list in IDC;
· CoMP Information in inter-eNB CoMP;
· Reserved cells of eMBMS.

These mechanisms actually make intra frequency neighbors to work on different subframes. The TDM mechanism could be inherited to NR as figure 4 shows.
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Figure 4: Inter-cell TDM
4.  FDM/TDM Combinations
FDM and TDM use cases can be combined into following use cases:
· Use Case FT11: F1 + T1, intra-cell FDM, intra-cell TDM;
· Use Case FT22: F2 + T2, inter-cell FDM, inter-cell TDM;

· Use case FT12: F1 + T2, intra-cell FDM, inter-cell TDM;

· Use case FT21: F2 + T1, inter-cell FDM, intra-cell TDM.
5. Conclusion 
Proposal 1: Capture the use cases into TR.
Proposal 2: RAN3 to study whether these use cases can be supported by implementation.
A.1
Annex

--- begin text proposal ------
8.3
Resource Isolation between slices

Resource isolation enables specialized customization and avoids one slice affecting another slice. Hardware/software resource isolation is up to implementation. Each slice may be assigned with either shared or dedicated radio resource up to RRM implementation and SLA.

When assigned with dedicated radio resource in a cell, the slice may be isolated and configured by RAN with one or more of below items:

-
Time/frequency/code resources etc;

-
Access channel;

Editor’s note: It is up to RAN1/RAN2 to decide how to partition access channel e.g. in frequency, time and preamble.

-
Independent Access control, Load control, QOS etc.

Logically, slices may be isolated in terms of DRBs. 

The RAN should be allowed to serve traffic for different slices via shared resources. 

It is also possible that different slices are deployed on different cells. The cells may be isolated by FDM, TDM or combination of FDM and TDM.
--- end text proposal ------
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