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1
Introduction
According to NGMN, Network Slicing is a concept for running multiple logical networks as virtually independent business operations on a common physical infrastructure. A Network Slice is considered as an independent virtualized End-to-End Network and is a key feature of NR/NGC. It allows networks to be partitioned in order to independently provide optimised solutions for different scenarios and services. In this contribution we discuss several option that would allow, if necessary the isolation of slices in RAN at the time of RACH.
2
Slice Isolation
SA2 work tasks for Network Slicing of particular interest to RAN2 are [23.799]:

-
Network Slicing Isolation

-
Security isolation;

-
Resource isolation.
As briefly mentioned in [1], the isolation of resources for different slices may have to be done for the RACH as well. Indeed, different slices could serve different UEs for different kind of services. If one slice is being overloaded and is not accessible via RACH channel, other slices should still be available for service.
The RACH channel is used when UE has no dedicated UL connection with the network. It is initiated by the UE, using networks information and possible following network’s order (in case of handover for example).

RACH is mainly performed for the following reasons:

· First Access to a Cell;
· Scheduling Request when no dedicated resources are allocated to the UE.

· To synchronize the physical layers with a cell (timing advance adjustment…)
We discuss in the following possible different ways to isolate the resources of RACH. 
3
PRACH isolation
It has to be noted that the main issue to solve are the radio interferences caused by other users. Indeed if there is no other UE using the same UL channel, there is no need for isolation. In the following, we use the term slice even if the concept is still being discussed, but we assume that slices are used by the network and UE. It can be also understood as “UE population”.
3.1
Access Baring

In case of UEs from a given slice, are overloading a cell, it may be possible to bar the cell to this slice. For example, it is possible to bar a cell to UE that are not delay tolerant in LTE. This allows other UEs to access the cell. Unfortunately, there is a delay between the UL load and the cell baring, and the cell could be unavailable for a few moments. Also, the UE needs to know which slice it is requesting access for (as discussed in [1]). The SIBs need to carry some information as well: it has to indicate if the cell is barred and for which slice.
3.2
Preamble Discrimination
This method consist in using different RACH preambles for different slices. This allows the network to recognize very early in the RACH process, the slices corresponding to the access attempts. The network can then decide to reject a UE based on the slice it requests. The drawback of this solution is that in case of large number of UE trying RACH access, there will be radio interferences created, preventing a smooth usage of RACH channel.
3.3
PRACH Isolation
One way to limit the radio interferences created during the RACH preamble is to have different PRACH (Physical RACH). They could be isolated in time, or in frequency (or in code in case of UMTS for example). In this configuration, if different slices use different PRACH, they will be no impact toward each other during the RACH procedure and the UEs will be fully isolated. However, this needs the configuration of different PRACH resources, in time or in frequencies, and those could be limited. It also requires the Node B to scan more RACH occasion, leading more computing and energy resources. Finally, as for the other proposed solutions, the SIBs need to indicate which PRACH the UE should use.
Observation 1: In the listed RACH isolation methods, the UE needs to know which slice it is requesting access for and the SIB needs to broadcast the relevant information.
Proposal 1: RAN2 should investigate the impact of RACH isolation in term of SIB space and PRACH resource availability.
4
UE knowledge
As briefly mentioned above, the RACH can be triggered in different occasions. We consider now the state of the UE when it is performed. In NR, it can be expected that RACH is performed:

-
In Idle mode, at UE switch on (before ATTACH);
-
In Idle mode, when UE is known from CN;
-
In RRC “inactive state”, for mobility or Resource Request;
-
In RRC connected mode, for mobility, synchronisation or UL resource request;
-
In RRC Idle and Connected: Response to a Paging.
This shows that in order to fully isolate a slice from UE switch on, the UE needs to know the slice for which it is requesting access, before attach.  This would be require for example if a slice is used for rescue services, and the regular UL is saturated by regular call attempts. Other solution may not require such early knowledge of the slice by the UE, but still requires the UE to be aware of the slice it is requesting access for.

Observation 2: The full isolation of slices (i.e. that includes RACH isolation) is limited to the states in which the UE is aware of the slices it is requesting access for.

Proposal 2: RAN should investigate the requirements in term of the states in which full slice isolation is required.

5
Conclusion

Based on the above discussions we made the following Observation and proposals:

Observation 1: In the listed RACH isolation methods, the UE needs to be aware of which slice it belong and the SIB needs to broadcast the relevant information

Proposal 1: RAN2 should investigate the impact of RACH isolation in term of SIB space, PRACH resource availability 

Observation 2: The full isolation of slices (i.e. that includes RACH isolation) is limited to the states in which the UE is aware of the slices it is requesting access for.

Proposal 2: RAN should investigate the requirements in term of the states in which full slice isolation is required.
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