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1 Introduction

During SA2 #134 meeting, it has been agreed to allow the CN to change the QoS profile by using an alternative QoS profile following an NG-RAN notification. The solution has been incorporated to the TS 23.501 [1], as it is described in [2]. In last RAN3 meeting, an LS [3] is replied to SA2 to state the following:
“handover aspects may need further consideration. The current concept of the CN being in control of all QoS changes may not currently work well for handover as it is likely to lead to the GBR flow being released by a congested cell. The flow’s RAN-priority would then be dropped from “flow maintenance” to “new flow” (which is likely to lead to a long interruption time in the congested cell).”
In this contribution, we plan to discuss the possible RAN impacts to support the alternative QoS profiles during UE mobility.
2 Discussion
Service continuity, is one of the key benefits that the Alternatives QoS profile(s) can bring to a QoS flow. This requirement is important for critical V2X services (e.g., safety, autonomous driving, cooperative maneuvers) that can continue to be operational even if an alternative QoS profile (i.e., with a lower QoS) could be used instead of the initial QoS profile.
The service continuity feature becomes more important during the handover procedure, especially for UEs with high mobility (e.g., vehicles). In the case of a rejection of a handover, due to lack of resources, there is no indication from the target NG-RAN node to the source NG-RAN node or to the 5GC on an alternative QoS profile that could be fulfilled (i.e., in case that the alternative QoS profile(s) notification has been enabled). The failure of the handover will lead to a failure of the communication service and consequently of the V2X service.
Observation 1: Alternative QoS profile(s) could increase the availability of a communication link and a V2X service during the handover procedure by reducing the HO failures.
Proposal 1: It is proposed to support Alternative QoS Profile(s) during UE mobility (i.e., during a HO procedure).
The admission control is an important step in a handover procedure, wherein the target NG-RAN node performs admission control according to the QoS requirement of the QoS flow(s) in a handed over PDU session. The admission control of a QoS flow at the target NG-RAN is based on one QoS profile, which is the requested QoS profile from the source NG-RAN node. There is not any support of multiple QoS profiles.

A handover request that is sent from a source NG-RAN node to a target NG-RAN node, during a UE handover preparation phase, is conventionally based only on one QoS Profile. Hence, there is no support of multiple QoS profiles (i.e., Alternative QoS Profile(s)) in the handover request message.
To perform admission control based on multi-QoS profile(s), the QoS profile as well as alternative QoS profile(s) should be provided to Target RAN during the mobiltiy procedure, which includes both the Xn based handover case and NG based handover case.
Proposal 2: It is proposed to introduce, as an option, the list of Alternative QoS Flow Level QoS Parameters in the Handover request message over Xn and NG interfaces.
If one of the alternative QoS Profiles have been selected by the Target NG-RAN node for one or more QoS flows then the Handover Request Acknowledge message that is sent by the target NG-RAN node to the source NG-RAN node or AMF, includes the fulfilled QoS profile, with the highest priority, for the corresponding QoS flow. 
Proposal 3: It is proposed to introduce, if supported, in the Handover request acknowledge message to the source NG-RAN node or to an NG node the fulfilled QoS profile for an admitted QoS flow that an alternative QoS profile can be fulfilled by the target NG-RAN node.
Meanwhile, 5GC should be notified on the selected alternative QoS Profile, due to the handover procedure in order to further notify the application.
Proposal 4: It is proposed that the 5GC should be notified on the selected alternative QoS Profile, due to the handover.
3 Conclusion
In this contribution, we mainly discuss how to consider Alternative QoS Profile(s) during the UE HO, and have the following observations and proposals:
Observation 1: Alternative QoS profile(s) could increase the availability of a communication link and a V2X service during the handover procedure by reducing the HO failures.

Proposal 1: It is proposed to support Alternative QoS Profile(s) during UE mobility (i.e., during a HO procedure).
Proposal 2: It is proposed to introduce, as an option, the list of Alternative QoS Flow Level QoS Parameters in the Handover request message over Xn and NG interfaces.
Proposal 3: It is proposed to introduce, if supported, in the Handover request acknowledge message either over Xn or over NG the fulfilled QoS profile for an admitted QoS flow that an alternative QoS profile can be fulfilled by the target NG-RAN node.
Proposal 4: It is proposed that the 5GC should be notified on the selected alternative QoS Profile, due to the handover.
The corresponding CRs for NG and Xn interfaces are in [4], [5].

4 Reference
[1] 3GPP TS 23.501, System architecture for the 5G System (5GS)
[2] S2-1908223, Enhancements to QoS Handling for V2X Communication Over Uu Reference Point
[3] R3-194795, Reply LS on Enhancements to QoS Handling for V2X Communication Over Uu Reference Point, RAN3
[4] R3-195094, Support of alternative QoS profiles during UE mobility, TS 38.413, Huawei
[5] R3-195095, Support of alternative QoS profiles during UE mobility, TS 38.423, Huawei[image: image1.bmp]

2/2


