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1 Introduction
In RAN2 #98 meeting [1], we have the following agreements regarding AC:
Agreements

1
RAN2 aims that the 5G AC mechanism for a UE in RRC_IDLE is applicable to a UE in RRC_INACTIVE. 

FFS if any aspects may not be applicable or may need to be changed for RRC_INACTIVE relative to RRC_IDLE (to be addressed by both CT1 and RAN2).

2
RAN2 aims to define the 5G AC mechanism for a UE in RRC_CONNECTED. Details FFS
3
UE NAS provides the access category information to UE RRC at least for RRC_IDLE 

FFS for RRC_INACTIVE
4
Connection Request will include some information to enable the gNB to decide whether to reject the connection request

FFS whether the information that is included is e.g. provided by NAS, derived from the AC, etc 

FFS for RRC_INACTIVE
However the framework for the unified access controls especially for the connected mode is still unclear, and in this paper we will discuss more details.
2 Discussion
The 5G QoS model supports QoS flow based framework. It supports both QoS flows that require guaranteed flow bit rate and QoS flows that do not require guaranteed flow bit rate. It also supports reflective QoS. The QoS flow is the finest granularity of QoS differentiation in the PDU session. A QoS Flow ID (QFI) is used to identify a QoS flow in the 5G system. User Plane traffic with the same QFI value within a PDU session receives the same traffic forwarding treatment. The QFI is carried in an encapsulation header on N3 i.e. without any changes to the e2e packet header. 
And for the UL, the UE marks every packet with QFI for forwarding at CN level. So the QoS flow information could be used as a good differentiation for the traffic types or services of the UE. 
Proposal 1: QoS flow information is used as the basic parameter for access control in connected mode.
The benefit to use QoS flow information as the basic input for AC in connected mode is that it is much reliable as it is achieved on a per-packet filtering by the UE. Thus the “free ride” issue in LTE ACDC could be solved naturally as the low priority traffic could be identified by its QFI.
Observation 1: QoS flow based access control can solve the “free ride” issue in LTE ACDC.
For the detailed AC scheme, we think it should be similar with that used in IDLE/INACTIVE state. It is well discussed to develop a unified AC scheme based on ACC framework in IDLE/INACTIVE state. Thus an ACDC like mechanism should be considered also for the CONNECTED mode.
For the access category definition, various parameters (for e.g. UE priority, UE roaming states) could be considered combined with the QoS flow information, to form a unified metrics. 

Proposal 2: A unified access category in CONNECTED mode is defined basing on QoS flow information with combination of other UE parameters.
Another issue is the detailed control scheme. Shall we just re-use the ACDC barring check scheme? For CONNECTED mode, that means a per-packet checking and calculation of the barring check equation. That will increases UE burden. One simpler way is to maintain the checked results (for both the barred or not-barred check results) for a certain time period, so that the UE does not need to re-do the barring check for the packets of the same access category. The barring check is only performed for the first packet of the same access category or when the last check results expires.
The UE could just maintain a “Status Matrix” for each access category. And each status in the matrix is maintained for a certain period of time, and is cleared out after the timer expires. One example is listed below:

Table1. Example of Status Matrix and UE Access Category Definition
	Metrics
	Access Category
	Status
	Time Out

	QFI=1, 2
	1
	Not barred
	T1

	QFI=3, UE Category = 1
	2
	Barred
	T2

	QFI=4, non-roaming UE
	3
	N/A
	N/A

	…
	…
	
	


Proposal 3: The ACDC-like barring check mechanism is used for CONNECTED mode, but the check results for the same access category could remain valid for a certain period of time.
3 Conclusion
Based on the discussions in this paper, we propose the following:
Observation 1: QoS flow based access control can solve the “free ride” issue in LTE ACDC.
Proposal 1: QoS flow information is used as the basic parameter for access control in connected mode.

Proposal 2: A unified access category in CONNECTED mode is defined basing on QoS flow information with combination of other UE parameters.
Proposal 3: The ACDC-like barring check mechanism is used for CONNECTED mode, but the check results for the same access category could remain valid for a certain period of time.
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