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1
Introduction
RAN#67 approved a new work item for RAN aspects of Application specific Congestion control for Data Communication (ACDC), [1]. Corresponding work has been ongoing in CT1 defining the higher layer principles for the application specific access control, [2]. The work is still ongoing in CT1 but certain principles are already anticipated based on the solution proposals and the approved scope of the CR, [3]. This paper discusses possible RAN impacts from ACDC based on currently available information.
2
ACDC solutions
The main target for ACDC is to provide means to control access for operator identified applications. The basic principle is to allocate applications into categories and possible access restrictions will be based on the category of the application triggering the connection setup. It has been agreed that the ACDC is applicable only for UEs in idle mode [7] which means that the UEs already in connected mode do not have to check the ACDC parameters when initiating connections for new/additional services or applications.
Observation 1: ACDC control shall be applied only by UEs in idle mode.

The implementation of the ACDC is such that the control information is included in the broadcast signalling, i.e. SIB, [5]. The assumed overall operation is discussed in detail in [6]. Figure 1 illustrates the basic operation of ACDC and interaction between layers, [4].
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Figure 1: 
The mapping of the application to the categories can be done by using device management and OMA-D protocol, or the information is obtained from USIM. With the ACDC configuration and the OS App.ID for the requesting application, NAS determines the ACDC category to be included in the service request sent to AS layer i.e. to RRC. RAN shall broadcast the ACDC control information, i.e. what categories have restricted access, in the system information and the UE shall use the information to check whether to initiate access procedure over the radio interface.
The number of ACDC categories is still to be confirmed. Further, it has been agreed that the ACDC control shall be configurable per PLMN which means that the broadcast information need to be separately for each PLMN. The actual broadcast information is also not yet confirmed but it will include the barring information per category potentially associated with barring time, [6].

According to the SA1 response [7] the categories, divided into categories I, II, III, IV, V, .. (there will be at least 4 categories and the Cat.I is expected to have the highest priority i.e. has least restrictive access. Furthermore, if a category X has been e.g. barred (according to SIB information) and SIB would not contain access control information for Cat.Y, UE shall consider an application of category Y > X is also barred (X & Y defined as I, II, III, …). 
Observation 2: Impacts on SIB signalling can be mitigated by taking into account priorities of different ACDC categories.
It should be noted that in CT1 there was also a proposal [8] in which the access control would be based on APN allocation where APNs would be mapped to different ACDC categories. However, from RAN point of view, this alternative solutions would be similar to the proposal discussed above i.e. same kind of modification would be required for broadcasting of the ACDC parameters and the access procedure of the UE attempting to setup a new connection. Hence, the analysis below can be considered to be valid also for the alternative solution.
3
RRC impacts
3.1
System information
The access control information (ACB, SSAC, ACB skip) is currently sent in SIB2 which is a natural place to include new parameters for the ACDC. Similarly to current access control parameters, the ACDC parameters shall be listed per PLMN. Minimum four categories will be defined, [6]. In case access control configuration includes both ACB and ACDC configurations, ACDC shall override ACB.
Subject to CT1 decision, parameters for ACDC configuration may consist of e.g. a barring factor (as the probability of allowing access) and a barring time.
Required changes to the RRC specification will be implementing the additional parameters to the SIB2 providing the ACDC configuration parameters; affecting 6.3.1 of TS 36.331.
3.2
UE procedures
Before initiating the access procedure the UE in idle mode shall maintain up-to-date system information from the serving cell by acquiring SIBs and monitoring the SIB modifications. With this the UE will be aware of ACDC configuration in addition to other access control configurations. So no change in the UE procedure but only additional information will be received. UE will be aware of the access parameters for the ACDC categories (and PLMNs).
With the service request NAS will provide AS information about the ACDC category of the application that initiated the service request. The UE shall check the access control parameters for corresponding ACDC category received in the system information and determine whether to proceed with the access procedure. If the access is barred, upper layers shall be informed about the failure to establish the connection.

The change to the UE procedure should be done for the initiation of the connection establishment in 5.3.3.2 of TS 36.331. 

3.2
Summary of required changes
Assuming that the basic principles of ACDC remain and will be confirmed by CT1, the changes that will be required for RAN specifications will be fairly limited and no major obstacles are identified. The implementation of ACDC will be for the RRC specification and will be similar to the other access control that has been specified up to now; latest the SCM (Smart Congestion Mitigation) for Rel.12.
Observation 3: Provided that the selection is made among the solutions that CT1 is considering now for ACDC, the impact to RRC specification would be manageable and the added complexity could be acceptable.
4
Conclusions
In this paper we have described the solution(s) CT1 has considered for the ACDC and what would be the implications to the RRC. Despite the fact that CT1 has not finally agreed the solution to the specified, it seems obvious that the RAN impacts can be anticipated to fairly detailed level. The access control extensions will require extension to the SIB(2) contents (barring information for ACDC categories per PLMN) as well as UE procedure when receiving a service request for higher layer when in idle mode. As the conclusion we can make following main observations:
Observation 1: ACDC control shall be applied only by UEs in idle mode.

Observation 2: Impacts on SIB signalling can be mitigated by taking into account priorities of different ACDC categories.
Observation 3: Provided that the selection is made among the solutions that CT1 is considering now for ACDC, the impact to RRC specification would be manageable and the added complexity could be acceptable.

Based on the discussion and analysis of the ACDC solution RAN2 may inform CT1 that from RAN perspective the solutions identified by now for ACDC could be acceptable.
Proposal: Based on the assessment for the RAN impacts RAN2 may inform CT1 that RAN2 does not see major obstacles to proceed with the definition for the ACDC functionality according to principles proposed up to now.
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