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Introduction
In RAN2 98 meeting, 5G access control mechanism has been discussed [1], and the following agreements were made: 
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
In this contribution we analyze the above FFS issues.
Discussion
5G AC mechanism for UE in RRC_IDLE and RRC_INACTIVE
· 5G AC mechanism for UE in RRC_INACTIVE
It has been agreed in the WID on New Radio Access Technology that UL and DL data transfer in RRC_INACTIVE might be studied only if all of the other objectives have been completed and time is permitted. The forward compatibility of access control for data transmission in RRC_INACTIVE should be considered. There are two cases for data transmission for UE in RRC_INACTIVE: 1) radio resource pre-configured and 2) no radio resource pre-configured. If the radio resource is pre-configured by the network, access control can be skipped. Otherwise, if the radio resource for data transmission is not pre-configured by the network, access control should be applied for UE in RRC_INACTIVE.
When AS receives data or signalling from the upper layer, AS should check whether there is any pre-configured radio resource available for the data or signalling transmission. If yes, the data  or signalling transmission is not barred and should be started immediately; otherwise, AS should send a AC request to NAS then NAS layer derives AC and sends to AS. 
Proposal1. If radio resource is pre-configured for data or signalling transmission for UE in RRC_INACTIVE, UE AS should check whether the transmission of data or signalling received from the upper layer is barred.
Proposal2. If no radio resource is available for the data or signalling transmission for UE in RRC_INACTIVE, UE AS should request the access category information from NAS and UE NAS should provide the access category information to UE AS.
RAN area update procedure is supported for UE in RRC_INACTIVE. The first question is whether RAN area update should be considered in access control. When two UEs attempt to access the network for emergency call and RNA respectively in the same time, the UE which triggers the RAN area update should have lower priority. If RAN area update is not considered in access control, it will always have the highest priority comparing to other access attempts which is unreasonable.
Proposal3. RAN area update should be considered in access control for UE in RRC_INACTIVE.
If RAN area update is not sent from AS to NAS to derive AC, AS layer does not know the meaning of AC sent from NAS then cannot differentiate the priority of RAN area update and other access attempts. Thus, RAN area update should be sent from AS to NAS when RAN area update procedure is triggered in AS. If RAN area update is the only reason to trigger the access attempt, other AC should not be used and RAN area update should be considered as an access category.
Proposal4. RAN area update should be sent from AS to NAS when RAN area update procedure is triggered in AS but no radio resource is available to transmit RAN area update.
Proposal5. RAN area update should be considered as an access category and send LS to CT1. 
· Information to enable gNB to decide whether to reject the connection request
Connection Request will include some information to enable the gNB to decide whether to reject the connection request. The information should indicate the purpose of the RRC connection establishment/resume and somehow reflect the access priority. The signalling overhead should be minimized. As a number of access categories might have similar purpose/priority, such as AC11…15, it might cause a waste of signalling if AC is sent in Connection Request directly. As both of the UEs in RRC_INACTIVE and in RRC_IDLE might initiate the high priority access, AC should not be sent in Connection Request.
Proposal6. AC should not be included in Connection Request for UEs in RRC_IDLE/RRC_INACTIVE for the purpose as information to enable gNB decision to reject the connection request.
Since NAS layer has all information of the access attempt for UE in RRC_IDLE, it should be responsible to derive the information to enable the gNB to decide whether to reject the connection request. In proposal 4, RAN area update should be sent from AS to NAS when RAN area update procedure is triggered in AS, NAS layer has all information of the access attempt for UE in RRC_INACTIVE. Thus, the information that is included in Connection Request should be provided by NAS for UEs in RRC_IDLE/RRC_INACTIVE.
Proposal7. The information that is included in Connection Request should be provided by NAS for UEs in RRC_IDLE/RRC_INACTIVE.
5G AC mechanism for UE in RRC_CONNECTED
It has been discussed whether or not access control should apply to connected mode in CT1 and SA1. CT1 recommended to limit the lifetime of access permission since the traffic usage of the application might vary during the duration in RRC_CONNECTED [2]. The suggested answer in the last SA1 meeting is that only SSAC functionality applies and the option to add other type of control can be discussed later if needed. It was concluded that there will be no time in this meeting to discuss all questions from the LS [3], and the LS will be postponed to the next SA1 meeting. 
Observation1. Both of CT1 and SA1 recommended that access control should apply to connected mode and SSAC should be supported from SA1’s point of view.
The traffic of UE in RRC_CONNECTED might vary. If the traffic triggers a new PDN connection or the establishment of a new service data flow in NAS or the modification of the current service data flow which causes the AC change, it should be considered in access control since it might use additional network resource. The above requests can be rejected by NAS if NAS acquires the access control parameters broadcasted in the system information from AS and NAS can decide whether to access the network. However, a unified access control mechanism for all RRC states is preferred and the entity used for AC derivation and access determination should be the same. Thus, NAS should provide the access category information to RRC then AS should be used to finally determine whether to access the network.
Proposal8. UE NAS should provide the access category information to UE RRC for RRC_CONNECTED.
Proposal9. UE AS should be used to determine whether to access the network.
Conclusion
According to the analysis in section 2, we have the observations in following:
Observation1. Both of CT1 and SA1 recommended that access control should apply to connected mode and SSAC should be supported from SA1’s point of view.
We propose that:
Proposal1. If radio resource is pre-configured for data or signalling transmission for UE in RRC_INACTIVE, UE AS should check whether the transmission of data or signalling received from the upper layer is barred.
Proposal2. If no radio resource is available for the data or signalling transmission for UE in RRC_INACTIVE, UE AS should request the access category information from NAS and UE NAS should provide the access category information to UE AS.
Proposal3. RAN area update should be considered in access control for UE in RRC_INACTIVE.
Proposal4. RAN area update should be sent from AS to NAS when RAN area update procedure is triggered in AS but no radio resource is available to transmit RAN area update.
Proposal5. RAN area update should be considered as an access category and send LS to CT1. 
Proposal6. AC should not be included in Connection Request for UEs in RRC_IDLE/RRC_INACTIVE for the purpose as information to enable gNB decision to reject the connection request.
Proposal7. The information that is included in Connection Request should be provided by NAS for UEs in RRC_IDLE/RRC_INACTIVE.
Proposal8. UE NAS should provide the access category information to UE RRC for RRC_CONNECTED.
Proposal9. UE AS should be used to determine whether to access the network.
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