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Introduction

Solutions for support Service Continuity has been discussed at last meeting, one left issue is listed below:
Pre-emption aspects (existing tools enough?, is clarification needed for the interaction between the existing tools QoS framework (ARP) and RRMPolicyRatio ?)

This contribution provides our consideration on this aspect.
Discussion
As a high level summary, the Configuration Based solution and Re-Partitioning Based solution basically consist of using the resources which can be of other slices as reported in the TR 38.332: 

But the following needs to be further studied, e.g., for the S-NSSAI 1,

-
it can explicitly use resources belonging to which S-NSSAIs;

-
it can use the dedicated but not used resources of other S-NSSAIs;

-
it can preempt the used prioritized and/or shared resources from other S-NSSAIs.

For the first bullet, it is the majorities view that explicit S-NSSAIs can be assigned to use resource based on definition in TS 28.541 e.g. with associated rRMPolicyMemberList.

For the second bullet, the majorities view on dedicated resources is still based on current specification in TS 28.541.

For shared resource of the third bullet, it is feasible in current specification that based on ARP in the QoS, service of other S-NSSAI can preempt the resource even used in the shared resources.

The left controversial issue is whether to extend ARP of QoS mechanism or extend RRMPolicyRatio definition to enable the prioritized resource can be preempted by other higher priority S-NSSAIs.
Observation 1: Focus on preempt issue on prioritized resource for Configuration Based solution.
The definition of how to use Priortized resources captured as below from TS 28.541.
	-
Priortized resources: means the resources are preferentially used by the associated RRMPolicyMemberList. These resources are guaranteed for use by the associated RRMPolicyMemberList when it needs to use them. When not used, these resources may be used by other rRMPolicyMemberList(s) (i.e. the rRMPolicyMemberList(s) defined in RRMPolicyRatio(s) name-contained by the same ManagedEntity). The prioritized resources quota is represented by [rRMPolicyMinRatio-rRMPolicyDedicatedRatio]


There are two cases for one S-NSSAI to preempt the resource from others. 

Case 1: The S-NSSAI X is in the RMPolicyMemberList for resource A.

Case 2: The S-NSSAI X is in the rRMPolicyMemberList for the resource A.

In case 1, assume 1 QoS flow X belongs to a PDU session X IN S-NSSAI X, during the admission control, based on the Priority Level IE and Pre-emption Capability IE of its’ QoS profile and compare with Priority Level IE and Pre-emption Vulnerability IE in other QoS flow belong to other PDU session, it is feasible that NG-RAN decision whether to preempt the resource of others. The resource of other QoS flow not only belong to the same RMPolicyMemberList but also belong to rRMPolicyMemberList. This will make NG-RAN quite flexibility to select appropriate QoS flow to preempt. 

In case 2, it is clear defined in TS 28.541 that Priortized resources are guaranteed for use by the associated RRMPolicyMemberList. Since S-NSSAI X is in the other list, it is not appropriate for NG-RAN to preempt the resource already used by the QoS flow in the associated RRMPolicyMemberList. While it is also possible for S-NSSAI X to preempt the resource already used by the QoS flow in the rRMPolicyMemberList. Although not quite flexible in case 1, NG-RAN node is also able to find appropriate QoS flow to preempt in rRMPolicyMemberList in Priortized resources.

Observation 2: It is feasible to re-use ARP of QoS mechanism for preempt on prioritized resource of other S-NSSAI.   
In addition, as described in on contribution[1] at last meeting, examples of the limitation for operators to arbitrate among slices in the admission control process (pre-emption, priority levels, etc..) has been deliberated and provided proposals regarding Slice priority.

Slices represent resources occupation for tenant based on contract of SLA, and preemption in ARP represents the importance of services (QoS flow) in the system. The service in the eMBB slice may not have higher priority than all service in a IoT slice. The ARP is determined through subscription and the SMF policy.

	23.501 5.7.2.7
For each PDU Session Setup, the SMF retrieves the subscribed Session-AMBR values as well as the subscribed default values for the 5QI and the ARP and optionally, the 5QI Priority Level, from the UDM. The subscribed default 5QI value shall be a Non-GBR 5QI from the standardized value range.

NOTE 1:
The 5QI Priority Level can be added to the subscription information to achieve an overwriting of the standardized or preconfigured 5QI Priority Level e.g. in scenarios where dynamic PCC is not deployed or the PCF is unavailable or unreachable.

The SMF may change the subscribed values for the default 5QI and the ARP and if received, the 5QI Priority Level, based on interaction with the PCF as described in TS 23.503 [45] or, if dynamic PCC is not deployed, based on local configuration, to set QoS parameters for the QoS Flow associated with the default QoS rule.


According to the description in TS23.501, we can see that the ARP value of each QoS flow is the combination determined according to the subscription of the UE and policy from SMF.

Take the same example in [1] as below, it is SMF define ARP of each QoS flow. If one QoS flow use the resource in S-NSSAI 4, the ARP priority is lower from view of SMF. In this way, QoS flow in S-NSSAI 1 with higher priority can preempt shared resource used by QoS flow in S-NSSAI 4. There is no need to introduce enhancement of Slice level priority. In addition, if Operator need to provide priority among different type of Slice(s), it is feasible to allocated more shared resource with limited dedicated resource for low priority slice(s). In this way, the service in higher priority slice can preempt resource from service in lower priority slice(s).  
	Taking again a simple example, in case of congestion the operator may accept to:

pre-empt QoS flows of S-NSSAIs 2, 3, 4 to help an admission of a QoS flow of S-NSSAI 1,

pre-empt QoS flows of S-NSSAI 4 only to help an admission of a QoS flow of S-NSSAI 2.

not pre-empt any QoS flow of S-NSSAIs 1, 2, 3 if this is to help the admission of a QoS flow of S-NSSAI 4.


Observation 3: It is not necessary to introduce slice level priority.
3. Conclusion

In this contribution, observations are:
Observation 1: Focus on preempt issue on prioritized resource for Configuration Based solution.
Observation 2: It is feasible to re-use ARP of QoS mechanism for preempt on prioritized resource of other S-NSSAI.

Observation 3: It is not necessary to introduce slice level priority.
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