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1. Introduction
Access Control mechanisms for NR were discussed in RAN2-NR-AH-Spokane and the following were agreed [1], which were also captured in the TR.

Agreements:

1:
NR system should support overload/access control functionality of RACH backoff, RRC Connection Reject, RRC Connection Release and UE based access barring mechanisms.

2:
RAN2 should aim to specify one unified access barring mechanism for NR that can address all the use cases and scenarios defined in LTE.

3:
The unified access barring mechanism needs to be forward compatible in order to cope with future use cases/scenarios.

4:
RAN2 should aim to specify an access barring mechanism for NR that is applicable for all RRC states in NR (RRC_IDLE, RRC_CONNECTED and RRC_INACTIVE). [FFS whether it will be possible for the mechanism to be completely common between the states]

5
Study whether it is possible to specify the unified access barring mechanism fully inside the 3GPP WGs.

In this contribution, we discuss further details of the unified barring mechanism.
2. Discussion
As discussed in previous meetings, the LTE access control mechanisms (ACB, SSAC, EAB, ACDC and further optimization on these) were developed in separate releases to solve different use cases and they lack a common framework. Per the RAN2 agreement, the goal in NR is to have a unified mechanism.

The first question is what granularity the access barring should apply. In LTE, ACB and EAB operate at UE level while SSAC and ACDC can provide application level differentiation. The obvious limitation of a device level control is that it affects all applications equally even though their impact on the network load and congestion can be vastly different. This was also the reason why ACDC was developed in LTE. Therefore, that NR should also provide control at application level control similar to ACDC. It is clear that each possible application cannot be barred individually and some grouping and classification as in ACDC will have to be employed. It has also been agreed that “…unified access barring mechanism for NR that can address all the use cases and scenarios defined in LTE”. Thus,
Proposal 1: Unified Access Barring in NR shall provide control at application category level.

Per RAN2 agreement, the unified mechanism should be aimed at providing similar control in all RRC states. In LTE ACDC, similar to ACB and EAB, this checking only happens during Idle to Connected transition by preventing RRC connection if an application type is barred. In order to use this in all RRC states, now the check has to happen at the start of every application. The natural way of doing this is, similar to ACDC, for RRC to provide the barring information on application categories to the upper layers which in turn decides to bar the application. 
Proposal 2: RRC should provide barring information for application categories to NAS which will use this to perform the barring.

The above can work when UE transitions from Idle to Connected mode where the connection attempt fails similar to LTE. For the Inactive and Connected modes where a data application can send data without RRC state transition, the NAS (EMM layer in LTE) has to interact with applications to make them stop from sending data when that application is barred. This interaction as well as how the actual barring (e.g. TFT filtering) needs to be studied by CT1.
Proposal 3: RAN2 to send an LS to CT1 to request feedback on interaction between NAS and application layers to support the unified barring mechanism.
3. Conclusion
In this contribution, we discussed unified access barring for NR and propose the following:
Proposal 1: Unified Access Barring in NR shall provide control at application category level.

Proposal 2: RRC should provide barring information for application categories to NAS which will use this to perform the barring.

Proposal 3: RAN2 to send an LS to CT1 to request feedback on interaction between NAS and application layers to support the unified barring mechanism.
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