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1. Introduction

This paper will discuss way-forward on NR barring mechanism.
2. Discussion
2.1
Barring mechanisms in LTE
According to the new requirements, new barring mechanisms have been added from Rel-8. ACB introduced in Rel-8 is a baseline. The separate barring configurations are provided for MO signalling and MO data. SSAC in Rel-9 aims to control the access for MMTEL voice and video only. The difference from other barring mechanisms is that the SSAC configuration is transferred to IMS layer, where a barring checking is performed. Since MTC has been issued from Rel-10, new barring, i.e. EAB, applied to MTC services only was developed in Rel-11. For delay tolerant access, the MTC device has to perform EAB in addition if configured. MMTEL voice/video/SMS would be regarded as the key services to some operators. Even in the congestion, they could provide higher access priority to these services. In order to achieve the purpose, ACB skip indications have been specified in Rel-12. And, in Rel-12, the ACB was updated so that ACB configuration per PLMN can be provided. In Rel-13, an application-specific barring, i.e. ACDC, was introduced. Consequently, LTE has the multiple barring mechanisms. We note that the current barring progress is quite complex as shown in Fig. 1. Firstly, UE has to keep the heavy barring configurations broadcast from the serving cell. Depending on the establishment cause and application type, UE AS performs EAB, ACDC, ACB skip and/or ACB in order, and UE IMS layer performs SSAC for MMTEL voice and video.
We need not have such complicated progress still for NR. A single barring procedure can be studied to cover NR requirements, which will include at least the current LTE requirements. 
Proposal 1: For simplicity, a single barring procedure is considered to cover new NR requirements while avoiding the multiple barring mechanisms as in LTE.
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Fig. 1

Barring mechanism in LTE
2.2
Concept on the barring mechanism for NR
It is questionable how to develop NR barring mechanism. One approach is to consider new barring mechanism based on ACDC. Basically, the current ACDC already includes features to cover the purposes intended by other barring mechanism. For example, the current ACB skip would be excluded if the MMTEL voice/video/SMS can be mapped to some applications, i.e. the values of the barring factors to be configured can be set to one for the applications corresponding to MMTEL voice/video/SMS.
Similarly, ACDC can cover both current ACB and EAB with the modification. MO-data and DelayTolerantAccess can be mapped to some kinds of applications. The current ACDC has no barring configuration for MO signalling because it is the application-specific. Also, a common barring configuration would be required for the services not signaled by the separate configuration. Accordingly, for MO signalling and services having no the specific configuration, the common configurations can be introduced in the enhanced ACDC.
Since it seems pre-mature to decide a baseline now, we would like to provide a following observation rather than suggesting a proposal.

Observation: ACDC can be a baseline for NR access barring.
It’s still questionable if the barring progress performed in higher layer (i.e. SSAC) is still useful in NR. As SSAC was introduced in Rel-9, the reason to forward the SSAC configuration to the higher layer was that the functionalities in UE AS are application-agnostic, i.e. UE AS cannot identify the application type. However, with Rel-13 ACDC, it seems hard to say that UE AS is still application-agnostic because UE NAS can provide the corresponding ACDC category for each application to AS, which uses it for the barring check.
Proposal 2: The SSAC barring procedure performed in higher layer is excluded in NR.
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Fig. 2

One example of the barring mechanism for NR
3. Conclusion
It is proposed that
Proposal 1: For simplicity, a single barring procedure is considered to cover new NR requirements while avoiding the multiple barring mechanisms as in LTE.
Observation: ACDC can be a baseline for NR access barring.
Proposal 2: The SSAC barring procedure performed in higher layer is excluded in NR.
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