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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. In Rel-9 SSAC added to aim 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. Also, SSAC can be applied even to connected UEs. Since MTC has been issued from Rel-10, new barring EAB applied to MTC services 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, these services could provide higher access priority to these services. In order to achieve the purpose, ACB skip indications have been specified in Rel-12. Furthermore, in Rel-12, the ACB was updated so that the 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. Each barring mechanisms in LTE can be compared in the following table. 
Table 1.
Barring mechanisms in LTE

	
	ACB
	EAB
	ACDC
	SSAC

	Idle/Connected
	Idle only
	Idle only
	Idle only
	both idle and connected

	Barring check triggered when 
	Upper layer request establishment or resume of an RRC connection while UE is in RRC_IDLE
	Same as ACB
	Same as ACB
	Upon receiving SIB2 including ssac-BarringForMMTEL-xxx

	Relevant system information and IEs
	SIB2

ac-BarringInfo
	SIB14

eab-Param-r11
	SIB2

ACDC-BarringForCom-r13, ACDC-BarringPerPLMN-List-r13
	SIB2

BarringFactorForMMTEL-Voice,…

	AS behavior w.r.t barring check
	If cell is barred, inform upper layer about the failure to establish/resume the RRC connection
	Same as ACB
	Same as ACB
	forward SSAC config to IMS layer, in which the barring check happens

	NAS behavior when cell is barred
	NAS refrains to initiate the service request until receiving the indication of barring alleviation from lower layer
	Same as ACB
	Same as ACB
	NAS would refrain itself to initiate the MMTEL-Voice or video according to the check result


As we see the table above, the following observations can be provided:
Observation 1: LTE barring mechanisms have many different variants that have added release by release on need basis.
Observation 2: ACB, ACDC, EAB controls the access of idle mode UEs while SSAC controls the access of connected mode UEs as well as idle mode UEs.
Observation 3: SSAC does not control the access of traffics from already established bearers.

We assume that the current barring progress is quite huge as shown in Fig. 1. UE has to keep the heavy barring configurations broadcast from the serving cell. Depending on the establishment cause and application type, the 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 even in NR. A single barring procedure can be studied to cover NR requirements including at least the current LTE requirements even though no specific requirement for NR barring is defined yet. 
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Barring mechanism in LTE

It is questionable how to develop NR barring mechanism. First of all, RAN2 needs to make a consensus on the principles to design the barring mechanism. We would like to introduce the followings:
Design principle 1: Single framework to cover all the use cases (e.g. EAB, SSAC, ACDC…).
Design principle 2: Single framework to cover at least idle mode access control. It’s FFS on whether to cover the connected mode access control like SSAC.
Design principle 3: Start from LTE access control mechanism to design a single NR access control mechanism.
As the requirements in NR get unveiled in near future, RAN2 would develop a suitable NR barring mechanism based on the design principles and requirements. For example, the new concepts such as the network slices and numerologies have been introduced in NR. Accordingly, NR barring may need to provide separate configurations per the network slices or numerologies, similar to the current ACB providing the barring configurations per PLMN. However, it seems very pre-matured to discuss it because the even definitions of the network slices and numerologies are currently unclear.

For the observations and design principles introduced above, we would like to suggest:
Proposal 1: To define a single barring mechanism to control the access of idle mode UEs.
Proposal 2: To discuss whether barring mechanism to control the access of connected mode UEs is required or not.
Proposal 3: If barring mechanism for connected UEs is required, to discuss whether the barring mechanism should control the access of traffics from already established bearers.
Proposal 4: If barring mechanism for connected UEs is required, to discuss whether to define a single barring mechanism to control the access of both idle mode UEs and connected mode UEs.
3. Conclusion
It is proposed that
Proposal 1: To define a single barring mechanism to control the access of idle mode UEs.

Proposal 2: To discuss whether barring mechanism to control the access of connected mode UEs is required or not.

Proposal 3: If barring mechanism for connected UEs is required, to discuss whether the barring mechanism should control the access of traffics from already established bearers.

Proposal 4: If barring mechanism for connected UEs is required, to discuss whether to define a single barring mechanism to control the access of both idle mode UEs and connected mode UEs.
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