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1.	Introduction
As RAN2 agreed the followings in RAN2-NR Ad hoc meeting in January 2017, new access barring mechanism which will be different from that in LTE may be applied in 5G. 
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.

When a UE is connected to 5G-CN via E-UTRA, the NAS layers in the UE and the AMF that the UE is connected to will exchange 5G NAS signaling messages. The serving eNB connected to 5G-CN may need to support enhanced 4G signaling messages or support only 4G messages. In our view, in order to minimize the modification impact of the eNB serving 5G-CN, the latter is preferred and the RRC layers in the UE and the eNB can exchange legacy 4G LTE RRC messages. Here, the issue in the UE is that the NAS layer operation is based on 5G protocol and the RRC layer is based on 4G protocol. To resolve this issue minimizing modification impact, adaptive parameter conversions between NR and LTE messages can be used. 
In this document, we discuss the issue of supporting especially access control mechanism when the UE is connected to 5G-CN via eNB. 
2.	Discussion
The UE connected to 5G-CN exchanges 5G NAS signalling messages with the AMF no matter the serving node is an eNB or a gNB. If the serving node is an eNB, the eNB may support enhanced LTE signalling messages or use legacy LTE messages. Considering access control support, we think the eNB connected to 5G-CN can support only legacy LTE messages as described in Fig. 1 and minimize the modification impact to support NR services.  


<Fig. 1 Signalling when UE is connected to 5G CN via E-UTRA>
Since RAN2 agreed to use new access category for NR, we think functionality of mapping LTE access control parameters to NR parameters can be provided based on the access category. We first examine LTE access control mechanism for LTE specified in TS 22.011[1].
UEs perform Access Class Barring (ACB) based on barring information received in SIB2. The UE RRC layer checks if the access is allowed for a cell when the UE performs RRC connection establishment. For this, the NAS layer shall provide call type (i.e. MO signalling, emergency call) for the RRC layer maps it into RRC establishment cause. 
Observation 1: If 5G NAS does not provide call type and establishment cause to RRC, RRC cannot apply ACB.
The network operator performs Extended Access Barring (EAB) to UEs configured for EAB for network overload control such that the network can restrict access the UEs when congestion occurs. 
Observation 2: If 5G NAS does not provide EAB indication to RRC, RRC cannot apply EAB.
Application specific Congestion control for Data Communication (ACDC) prevents access attempts from a particular application. For this, the UE NAS layer shall provide application category information to RRC.
Observation 3: If 5G NAS does not provide ACDC category to RRC, RRC cannot apply ACDC.
The UE configured for NAS signalling low priority indicates it when the UE performs RRC connection establishment or RRC resume. When the network rejects the request, it may send timer so that the UE cannot attempt access for a given time. 
Observation 4: If 5G NAS does not provide call type to RRC when the UE is configured with low priority indicator, RRC cannot apply delay tolerant access.
E-UTEAN supports Service Specific Access Control (SSAC) for IMS telephony services (MMTEL). If the UE determines the barring status in the IMS engine and the IMS engine supports SSAC for 5G, SSAC shall be supported regardless of the serving node.
[bookmark: _GoBack]Observation 5: If IMS engine supports legacy SSAC operation for NR, SSAC will be supported without any impact on RRC.

As new access category will be applied in NR, it is obvious that legacy LTE access control mechanisms cannot be applied for NR without any modification. In the scenario in Fig. 1, if the UE NAS layer, exchanging NR signalling with the AMF, can provide adaptive information for the RRC layer, exchanging LTE signalling with eNB, we could minimize the modification impacts of the UE and the eNB protocol stack. For this, we suggest to define functionality for compatibility in the UE; as LTE access control mechanisms are based on several parameters in different categories such as call type, EAB indication, application category, etc., mapping or converting LTE access control parameters into NR parameters is required. The UE can maintain the mapping table based on information configured by eNB.  
Observation 6: If 5G NAS supports NR access control based on access category concept, functionality for compatible operation is required to translate an access category into one or more of call type, establishment cause, EAB indication, ACDC category and so on.
Proposal 1: The UE maintains a mapping table for parameter conversion to support LTE access control mechanisms such as ACB, EAB, SSAC and ACDC. This mapping information can be configured, e.g. per PLMN, by the network.

Since the NAS layer will provide access category information to the RRC layer in NR and most LTE access control mechanisms are performed based on NAS information, the NAS layer maintains the mapping table.
Proposal 2: The NAS layer maintains the mapping table and provides LTE parameters to the RRC layer. If proposals are agreed in RAN2, send LS to SA2/CT1 for confirmation.

3.	Proposal
In this document, we discuss the issue of supporting access control mechanism when the UE is connected to 5G-CN via eNB. 

Proposal 1: The UE maintains a mapping table for parameter conversion to support LTE access control mechanisms such as ACB, EAB, SSAC and ACDC. This mapping information can be configured, e.g. per PLMN, by the network.
Proposal 2: The NAS layer maintains the mapping table and provides LTE parameters to the RRC layer. If proposals are agreed in RAN2, send LS to SA2/CT1 for confirmation.
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