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1
Introduction

This contribution discusses the admission control under 5G QoS framework. Include Initial Context Setup, PDU session management, Handover, DC bearer change, slice based mobility.
2
Discussion
In LTE, The task of radio admission control (RAC) is to admit or reject the establishment requests for new radio bearers. In order to do this, RAC takes into account the overall resource situation in E-UTRAN, the QoS requirements, the priority levels and the provided QoS of in-progress sessions and the QoS requirement of the new radio bearer request. The goal of RAC is to ensure high radio resource utilization (by accepting radio bearer requests as long as radio resources available) and at the same time to ensure proper QoS for in-progress sessions (by rejecting radio bearer requests when they cannot be accommodated). 
The 5G QoS model supports a QoS flow based framework. The 5G QoS model supports both QoS flows that require guaranteed flow bit rate and QoS flows that do not require guaranteed flow bit rate. 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. For each UE, the NG-RAN establishes one or more Data Radio Bearers (DRB) per PDU Session. The NG-RAN maps packets belonging to different PDU sessions to different DRBs. Hence, the NG-RAN establishes at least one default DRB for each PDU Session indicated by 5GC upon PDU Session establishment. 
The admission control in 5G takes the same role as LTE. It will be performed at Initial Context Setup, PDU session management, Handover, DC bearer change. The slice based mobility linked Handover and the admission control also needed. This contribution will discuss the admission control from these aspects.
1.1 Admission control for new QoS flows

In latest TS38.413, in Initial Context Setup and PDU Session Management procedure, the 5G-CN send the request with QoS flow level information in PDU session resource. The RAN response by QoS flow level. All the related messages are captured and detailed in QoS flow level. So the admission control for Initial Context Setup and PDU Session Management in RAN is performed at QoS flow level. 
Observation 1:  the admission control is performed at QoS flow level at Initial Context Setup and PDU session management procedure
1.2 Admission control in Handover 

During handover, the target gNB performs admission control prior to accepting the UE in the target gNB. I.e. prior to issuing the HO command.  The admission control at PDU session level, RB level and QoS flow level need to be considered. DRB level admission control is used in the legacy LTE system. Also RAN has one agreement captured in 38.300: Data forwarding, in-sequence delivery and duplication avoidance at handover can be guaranteed when the target gNB uses the same DRB configuration and QoS flow to DRB mapping as the source gNB. So if all the QoS flows in one DRB accepted or rejected by target gNB, the above agreement works.  However maybe there are some QoS flow of the DRB cannot accepted by target gNB due resource limitation or RRM policy. So the confirmation is needed from RAN2 if target NB can accept the DRB which is not all the QoS flows are accepted. If yes, then the data forwarding solution need to be considered for lossless data forwarding.
Proposal 1: Send LS to RAN2 check whether some QoS flows of DRB is rejected but the remained DRB is accepted by target gNB. 

If all the QoS flows in one DRB can be accepted or rejected as whole confirmed by RAN2, the DRB level admission control may be the best option. 
But when applying DRB level admission control for inter-NR HO, this may impose the whole DRB rejected in case only some QoS flows of the DRB cannot be accepted due to resource limitation or RRM policy. The PDU level admission control is big granularity than DRB level. There is same disadvantage in the PDU level.
Flow level admission control provides full flexibility to the target gNB for admitting individual QoS flows based on the criteria used at the target gNB.  The QoS flow level admission control is used at the time of first accepting a flow or service at Initial Context Setup and PDU Session Management. Hence it is natural to follow QoS flow level admission control also at the handover. 

Proposal 2: the target gNB performs the admission control at QoS flow level at handover.
1.3 Admission control in DC bearer change 

In DC option 7a (SCG Bearer), the MeNB and SgNB connect to the 5GC. The 5G QoS framework should be supported.  The MeNB may initial bearer type change from MCG in MeNB to SCG in SgNB. The MeNB decides to request the NR SgNB to allocate radio resources for SCG bearer option bearer type change. The RRM entity in the NR SgNB will admit the resource request and allocate respective radio resources and respective transport network resources. The DRB level or Flow level admission control in NR SgNB needs to be considered. Similar as handover, flow level admission control provides full flexibility to the NR SgNB for admitting individual QoS flows based on the criteria used at the NR SgNB. The NR SgNB may accept or reject the QoS flow base on the resource and RRM policy rather than admit at DRB level, to avoid whole DRB being rejected due to some QoS flow not accepted. It could remap the QoS flow to DRB according to the accepted QoS flows and its own policies during or after bearer type change.
The MeNB needs to send flow QoS information and DRB - flow mapping information to the NR SgNB in the Xn Secondary Node Addition procedure, after receiving acknowledge message from the NR SgNB, it will update the NG-U towards the NG core network. 

Proposal 3: the NR SgNB performs the admission control at QoS flow level for DCoption7a SCG bearer type change.
1.4 Slice based mobility Admission Control 

The connected mode mobility with slice-aware and the example call flow for CN involved across Tracking Area mobility and description were captured in the TS38.300. The slice configuration does not change within the UE’s registration area. i.e. the slice configuration is same in CN tracking Area. Within the Tracking Area, the UE mobility will not involve the slice configuration change. The slice-aware mobility is one special case of the handover which happened when UE perform the handover between two tracking area. So the normal handover mechanism can be applied in this kind handover. The admission control uses the same rule as normal handover. But if the slice for PDU session is not available, the TS23.501 capture as below: 
If the UE enters an area where a network slice is no longer available, the CN releases the PDU sessions for to the S-NSSAI corresponding to the slice that is no longer available via a network-triggered PDU session release procedure, as defined in TS 23.502 [3], clause 4.3.4.
So the S-NSSAI needs to follow the PDU session ID in the handover message. So the target Node can check if this PDU can be accepted or not firstly.

Proposal 4: The slice based mobility admission control uses the same rule as normal handover 
3 Conclusion

This contribution further analyzes the admission control, the following proposal is made:
Observation 1:  the admission control is performed at QoS flow level at Initial Context Setup and PDU session management procedure

Proposal 1: Send LS to RAN2 check whether some QoS flows of DRB is rejected but the remained DRB is accepted by target gNB. 

Proposal 2: the target gNB performs the admission control at QoS flow level at handover.

Proposal 3: the NR SgNB performs the admission control at QoS flow level for DCoption7a SCG bearer type change.
Proposal 4: The slice based mobility admission control uses the same rule as normal handover 
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