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Introduction
This contribution discusses some issues raised in the Liaison Statement that SA2 sent in S2-1908627 and its attached CR in S2-1908223. 
These issues include:
A) the lack of functionality to perform QoS Upgrade following a CN initiated QoS downgrade, and hence the vulnerability to massive signalling overload with typical V2X deployments, and

B) missing capabilities to maintain GBR Flows in handover situations.

The V2X services associated with the “Alternative QoS Profile” concept may not be obvious, but one example of how to imagine them is that: 
Alternative QoS Profile 1 – provides service for mobility at 150 km/h
Alternative QoS Profile 2 – provides service for mobility at 100 km/h
Alternative QoS Profile 3 – provides service for mobility at 60 km/h
Alternative QoS Profile 4 – provides service for mobility at 30 km/h
The different sets of QoS profiles might differ by, for example, Packet Delay Budget, or, by GBR values.

QoS Upgrade 
The scenario described in the SA2 LS and its attached CR in S2-1908223 is illustrated in the following Figure 1
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[bookmark: _Ref16695812]Figure 1 Changes in the Radio conditions are not reflected in the Service QoS
According to the CR in S2-1908223, as the radio conditions worsen, the RAN notifies the CN that the current GBR QoS cannot be met and the RAN also indicates to the CN which of the Alternative QoS profiles can be met. The CN can then issue a command to modify the QoS to a supportable profile. However, according to the CR in S2-1908223, if the radio conditions later improve, the RAN does not inform the CN that a better Alternative QoS Profile can now be supported. 
This lack of automatic restoration of the originally desired QoS level is a significant problem that will result in frequent, intense signalling in the core network and to the RAN. 
This signalling load will be particularly intense because of the likely nature of the Automotive industry, e.g:
a) the higher QoS levels are expected to relate to higher vehicle speeds and reduced journey times; 

b) different car manufacturers will be in competition with each other to get their cars back up to maximum speed sooner than each other;

c) cars are likely to be “permanent roamers” with SIM cards issued by PLMN operator groups. (e.g. IMSIs with the non-geographic Mobile Country Code “901” ). 

d) When the VPLMN fails to provide the originally desired QoS level, the different operator groups (i.e. different HPLMNs) will compete with each other to return their (car manufacturer’s) customer’s cars to maximum speed as soon as possible. 
The following web links illustrate the likelihood of the above V2X industry landscape, in which HPLMNs offer service far beyond the footprint of their own radio networks:
https://www.t-systems.com/de/en/about-t-systems/company/newsroom/news/news/daimler-connected-car-plattform-405580
https://www.orange-business.com/en/press/psa-peugeot-citroen-partners-with-orange-business-services-to-offer-a-new-telematics-solution

Observation 1: to limit signalling in the CN and RAN signalling processor load, it is very important that, following a QoS downgrade, the QoS for a particular service can be upgraded in line with improvements in the Radio Conditions.
The following Figure 2, illustrates a solution largely based on existing procedures described in TSs 23.502, 38.331, and 38.413
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[bookmark: _Ref16696403]Figure 2 QoS Upgrade following a QoS downgrade
The algorithm use by the base station to determine that a QoS upgrade is possible CAN be very simple, lightweight and have low processor load impact.
Example 1:
The base station checks at every 500 ms interval whether any of the UEs with downgraded QoS can now be upgraded. As the base station knows the relative ARP priorities of the UEs, the base station need only check whether the highest priority UEs can potentially be admitted. To ensure that the radio conditions/congestion levels are stable, the base station could repeat the check, for example 4 times, before notifying the core network.
Example 2:
The base station waits for some GBR resource to be released or handed over out of the cell before checking whether the (highest priority) downgraded UEs can be upgraded.
Observation 2: QoS upgrading from amongst the Set of Alternative QoS profiles is readily achievable, and at least for V2X, with much less RAN processing load than with CN based retries.

3	Random resource allocation with CN based retry mechanisms
For an automotive related GBR flow, in the Allocation/Retention Priority information, the Pre-emption Vulnerability is likely to be set to “not pre-emptable”. E.g. it is reasonable to keep a low priority car parked in a garage, but once that car has been admitted to the traffic on the roads, pre-empting its communications may just cause it to stop and cause a traffic jam in front of a high priority ambulance: hence even low priority GBR flows should be expected to frequently be “non-preemptable”.
The following figure 3 shows how the existing R15 specified handover behaviour can lead to undesirable consequences when cells are congested.
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Figure 3: flow re-establishment following reduction in congestion without RAN notification of potential for QoS upgrade.

Observation 3: Core Network based retry mechanisms lead to random admission control allocation rather than admission control based on the priority of the user/service.
Proposal 1: It is proposed that RAN3 respond to SA2 stating that the proposal to upgrade the QoS is both acceptable and essential from a RAN3 point of view.

4 Handover aspects
At handover, the following issues are important:
a) The Source RAN must be able to trust the information provided by the Target RAN in the Handover Request Acknowledge message. In the case that the target cannot support the request GBR flow, this allows the Source RAN to deploy appropriate RRM strategies such as (i) relieving source RAN congestion by attempting handover for a different UE, or, (ii) attempting to handover that UE to a different Target RAN node (e.g. on a different frequency).

b) To allow for the Alternative QoS Profile mechanism to operate after handover completion, the Source RAN nodes needs to provide the Target RAN node with the set of Alternative QoS Profiles in the Handover Request message.

Proposal 2: In Release 16, the Source RAN node should provide the Target RAN node with the set of Alternative QoS profiles as well as the “in use” QoS profile.

c) To assist with appropriate RRM strategies in the Source RAN, the Target RAN node should inform the Source RAN node of which of the Alternative QoS profiles that are higher QoS than the “in use” QoS profile could be admitted by the Target RAN node 

Proposal 3: In Release 16, the Target RAN node should inform the Source RAN node about the Alternative QoS profiles that could be admitted by the Target RAN node (as well as informing the Source whether the “in use” QoS profile can be admitted).

d) If the Handover proceeds with a Target RAN node that cannot support the QoS profile that is signalled as “in use” in the Handover Request message, then the GBR flow will be released. This is undesirable as any attempt by the CN to re-establish the flow (or one of its Alternative QoS Profiles) would be regarded as “flow admission” rather than “flow maintenance” and hence be treated with much lower priority.

To avoid this, the Target RAN node could, for a short time period, remember the rejected flow (using the set of Alternative QoS profiles as an identifier along with the PDN ID), and treat any subsequent flow establishment for these as “flow maintenance” rather than “flow establishment”.

Proposal 4: In Release 16, if a GBR flow cannot be accepted at handover, the Target RAN node should, for a short time period, remember the rejected flow and use the set of Alternative QoS profiles as an identifier (along with the PDN ID) to treat any subsequent CN initiated flow establishment for these profiles as “flow maintenance” rather than “flow establishment”.


Proposal and Conclusions 
In this brief contribution, analysed the issues described in SA2 LS S2-1908627.  
Observation 1: to limit signalling in the CN and RAN signalling processor load, it is very important that, following a QoS downgrade, the QoS for a particular service can be upgraded in line with improvements in the Radio Conditions.
Observation 2: QoS upgrading from amongst the Set of Alternative QoS profiles is readily achievable, and at least for V2X, with much less RAN processing load than with CN based retries.
Observation 3: Core Network based retry mechanisms lead to random admission control allocation rather than admission control based on the priority of the user/service.
Proposal 1: It is proposed that RAN3 respond to SA2 stating that the proposal to upgrade the QoS is both acceptable and essential from a RAN3 point of view.
Proposal 2: In Release 16, the Source RAN node should provide the Target RAN node with the set of Alternative QoS profiles as well as the “in use” QoS profile.
Proposal 3: In Release 16, the Target RAN node should inform the Source RAN node about the Alternative QoS profiles that could be admitted by the Target RAN node (as well as informing the Source whether the “in use” QoS profile can be admitted).
Proposal 4: In Release 16, if a GBR flow cannot be accepted at handover, the Target RAN node should, for a short time period, remember the rejected flow and use the set of Alternative QoS profiles as an identifier (along with the PDN ID) to treat any subsequent CN initiated flow establishment for these profiles as “flow maintenance” rather than “flow establishment”.
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