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Abstract of the contribution: This contribution provides analysis of the aspects of mobility for GBR QoS Flows.
Discussion
A GBR QoS Flow that is subject to handover may be rejected by the target cell during the handover preparation phase when the target cell assesses that it can’t guarantee the GFBR. This causes the SMF to potentially re-attempt to set up this QoS Flow subsequent to the handover in the new serving cell. However, given that SMF has no insights whether and when the required QoS profile can be supported in that serving cell, this random probing adds signalling and processing overhead in the network entities. This paper discusses a solution based on the anticipated Rel-16 QNC functionality.
Current status of QNC functionality

Here we briefly recap the intended Rel-16 QNC functionality, i.e. to indicate Alt QoS profiles to NG-RAN.
1. RAN is configured to notify the CN when QoS requirements for a GBR QoS Flow can’t be sustained. Alternative QoS profiles may be indicated.
2. RAN notifies CN when QoS requirements for a GBR QoS Flow for which QNC is enabled can’t be sustained.
NOTE: RAN performs admission control against the GBR QoS Flow’s QoS profile, not against any of the Alternative QoS profiles. So, when RAN issues a QNC, it still aims to achieve the requested QoS profile.

a. RAN indicates what currently is feasible either (GFBR, PER, PDB) or (ref to Alt QoS, if provided and supported by NG-RAN – Rel-16 addition) or both.
b. This means that RAN informs autonomously CN what QoS level it currently provides.

i. This may be understood that a QoS downgrade occurred. However, the actual management of that behavior is RAN implementation dependent.
3. While currently QoS level is below what the QoS profile describes, RAN strives to fulfill the QoS requirements provided to RAN for the GBR QoS Flow in the QoS profile again.

4. RAN notifies the CN when QoS requirements according to the QoS profile associated with the GBR QoS Flow can be fulfilled again.

i. This may be understood that QoS upgrade occurred. However, the actual management of that behavior is RAN implementation dependent.
In our understanding the conditions that may cause NG-RAN not being able to sustain the QoS requirements may include a handover to another cell where QoS requirements can’t be sustained, i.e. the QNC functionality is agnostic to the causes for NG-RAN not being capable to guarantee the QoS requirements. Once that is accepted, the rest of the existing QNC functionality provides means to re-cover the GFBR in the target cell. However, to introduce this approach for a handover scenario, some additions are needed to the handover procedure itself, these are outlined below.
The solution is based on following high level steps:

Handover preparation phase:

1. Source initiates the handover preparation. Source requests target resources for GBR QoS flows established with QNC and Alt QoS profiles received from the 5GC at QoS flow setup.

2. Target performs admission control for the GBR QoS flow profile, taking into account QNC related information.

3. Target replies to source indicating if the GBR QoS Flow is accepted or rejected. If the QoS Flow can be accepted but QoS requirements can’t be sustained, target indicates the QoS level currently feasible to be supported by either including (GFBR, PER, PDB) or (ref to Alt QoS, if provided and supported by NG-RAN) or both. Target NG-RAN evaluates the Alternative QoS profiles in priority order. In case of N2 handover, this information is transparent to the CN.
4. If source prepared multiple targets, it can, by implementation specific means, select the best target.

Post-handover:

1. If the selected target indicated in the handover preparation phase that it can accept the GBR QoS Flow but the current feasible QoS level is below the QoS requirements described by the QoS profile (as indicated either by (GFBR, PER, PDB) or ref to Alt QoS profile), then the target indicates to the SMF that it can’t sustain the QoS requirements.

2. The new QNC functionality is built on top of Rel-15 functionality, as noted above, i.e. RAN still aims to achieve the requested QoS profile, if the currently supported QoS level is below the one requested along the QoS profile.
3. RAN notifies the CN when QoS requirements according to the QoS profile associated with the GBR QoS Flow can be fulfilled again.
Conclusions

In this paper we provided a potential solution introducing means for handover of a GBR QoS Flow with a graceful handling of scenarios where target cell may not be capable to sustain the QoS requirements. By utilizing the QNC functionality we introduce a solution that eliminates the need for random probing of the feasibility to support the GBR QoS Flow by 5GC in case the GBR QoS Flow was rejected at handover preparation phase.

It is proposed to discuss this proposal and if SA2 concludes that it is viable solution, to liaise with RAN3 accordingly.

A CR to TS 23.501 is provided in S2-1909593.
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