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1
Introduction
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 capability that allows networks to be partitioned, in order to independently provide optimised solutions for different scenarios and services. 
In this contribution, we discuss several options that would allow, if necessary the isolation of slices in RAN at the time of RACH.
2
Slice Isolation
Resource isolation is identified and confirmed requirement in Network Slicing. The isolation of two types of resources can be envisioned for slicing: RACH and Shared Channels.

2.1
RACH isolation
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 possibly 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…)

A typical example, where RACH resources isolation would be beneficial is to have two slices: one for eMBB and another one for mMTC. In such a scenario, it would naturally be beneficial to segregate UEs already at connection establishment, for instance to partition RACH resources and avoid eMBB to become congested by a surge of mMTC connection requests.

We discuss in the following possible different ways to isolate the resources of RACH: 
· Access Barring

In case of UEs from a given slice, are overloading a cell, it should be possible to bar the cell to this slice. For example, it is possible to bar a cell to UEs that are “delay tolerant” in LTE. This allows other UEs to access the cell. Unfortunately, there is a delay between the UL load and the cell barring, and the cell could be unavailable for a few moments. Also, the UE may need 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.
· Preamble Discrimination
This method may 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.
· Multiple PRACH resources
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. 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 gNB to scan more RACH occasion, leading to increased computing and energy demand. 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 be aware of which slice it belongs and the SIB needs to broadcast the relevant information.

2.2
Shared Channels

Segregation of resources on shared channels can be kept transparent to the UE through scheduling: it is up to the gNB to schedule UEs as it wishes.

Observation 2: Segregation of resources on shared channels can be handled by regular scheduling.

3
UE knowledge
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 “inactive state”: 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 required 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 3: The full isolation of slices (i.e. that includes RACH isolation) is limited to the cases in which the UE is aware of the slices it is requesting access for.

As briefly mentioned in [2], certain isolation of resources can be already realised by NR cell broadcasting a service that can correspond to a slice. The NR cell (re-)selection parameters, by inclusion of a supported service(s)/slice(s), facilitate distinction of service(s)/slice(s) at AS layer. Therefore, full isolation of slices should be possible to achieve for all the cases, when gNB broadcast its supported services and provisions UE with the services that determine slices or when the UE is made aware by higher layers. 
Proposal 1: NR supports different PRACH configurations for congestion control and resources isolation. 
5
Conclusion

Based on the above discussions we made the following observations and proposal:

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

Observation 2: Segregation of resources on shared channels can be handled by regular scheduling.

Observation 3: The full isolation of slices (i.e. that includes RACH isolation) is limited to the cases in which the UE is aware of the slices it is requesting access for.

Proposal 1: NR supports different PRACH configurations for congestion control and resources isolation. 
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