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1 Introduction

RAN2 ad-hoc on NR made the following agreements on RAN support of network slicing:

Agreements:

1:
RAN2 understanding is that traffic for different slices is handled by different PDU sessions.

2
Network can realise the different network slices by scheduling and also by providing different L1,2 configurations.

3
UE should be able to provide assistance information for network slice selection in RRC message, if provided by NAS.

FFS whether it is possible to provide different PRACH, access barring and congestion control information for different slices.

4
Above agreements and FFS are also applicable for LTE connected to 5G-CN.

The agreements 1 and 2 above mainly concerns support of slicing for UEs in connected mode. This contribution aims to address the FFS above, namely the need for slice awareness in access control.
2 Discussion
The concept of network slice concept introduced in SA2 involves a complete logical network including the access network (AN) and the core network (CN). When UE attaches to the network, it sends requested NSSAI to the CN and the CN sends accepted NSSAI as part of attach accept message to the UE. The NSSAI is a collection of SM-NSSAIs, which can identity a particular network slice.

One of the principles for support of network slicing in New RAN is resource isolation between slices. This may be achieved by means of RRM policies and protection mechanisms where shortage of shared resources in one slice should not break the service level agreement for another slice [1]. 
This principle applies to the management of shared resources for initial access. For slices that are mapped to use different physical layer numerologies, resources are naturally isolated in time-frequency domain. Therefore, resource isolation between slices mapped to the same physical layer numerology is only discussed here. 
Taking LTE as a baseline, mechanisms for overload control in idle access include:
1) Access control based on barring mechanism
2) Isolation of random access resource in access stratum

For 1), the aim for RAN2 is to specify one unified access barring mechanism that addresses all the use cases and scenarios defined in LTE, where barring mechanisms were introduced for both the access stratum (AS) and the application layer at the UE [2]. 
In NR, a given gNB may be serving more than one network slice. Given the principle mentioned above, RAN should able to handle the cases where a particular slice is occupying a significant part of shared radio resource and blocking access for other slices. 
Proposal 1.
Access barring in NR should consider slice-level granularity.
For example, ACDC has a similar concept where UE limits mobile-originating access attempts based on application category, and a similar concept can be explored for NR. The detailed solution, however, may be outside the scope of the study phase.
PRACH separation may be realised in the form of separating RACH transmission occasions (time-frequency resource on which RACH preamble is transmitted) or preamble space partitioning. One benefit of such separation may be that it is possible to prevent blockage or contention when there is overload of random access attempts for a particular slice e.g. faster access for URLLC.
It can be argued that configuring a static set of PRACH resources for each of the supported network slices is not practical, given that there may be a large number of network slices associated with the UE. Since it would not be resource efficient both from gNB and UE perspectives and add system information overhead to broadcast the PRACH configuration information. Therefore, configuration of separate PRACH resource needs to be minimized, and slice-aware access control should be used together.

In the meantime, as highlighted in the last NR meeting [3], one of the limitations of RACH procedure in LTE is the lack of any granularity for differentiating between services/slices.  

Observation.
Two ways of differentiating RACH for different services have been suggested:



a) Separation of physical resources


b) Differentiation of L2 parameters such as backoff. 

Proposal 2.
NR study item should consider differentiation in RACH procedure.
3 Summary
We suggest that RAN2 to consider the proposals made above in NR study item and to further consider detailed mechanism in the normative phase.

Proposal 1.
Access barring in NR should consider slice-level granularity.

Observation.
Two ways of differentiating RACH for different services have been suggested:



a) Separation of physical resources



b) Differentiation of L2 parameters such as backoff. 

Proposal 2.
NR study item should consider differentiation in RACH procedure.
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