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1. Introduction

-
2. Reason for Change

Some message prioritization use cases are included in corresponding chapter.
3. Conclusions

-
4. Proposal

It is proposed to agree the following changes to 3GPP TS 29.809 v0.2.0.

* * * First Change * * * *

6.4.5
Message Prioritization

6.4.5.1
General
Message prioritization applies into the overloaded server or Diameter Agent. In this case, the server/agent needs to decide which requests to process (high priority requests), and which requests to reject, simply discard, or delay (low priority requests).

Message prioritization also applies into the client when performing message throttling.

A first priority case is when a different priority is allocated to the different procedures of a Diameter application. In MAP (cf. 3GPP TS 29.002 [5] subclause 5.1.2), MAP messages can be ignored according to a priority list of application contexts which is defined by the operator. Diameter messages could get different priority depending on the applicable procedure. For example, in PCC, the same Diameter command could be prioritized or not depending on whether it corresponds to either the establishment or the termination of a Gx session.
There are other priority cases to analyze: for example, there is a strong requirement, for some Diameter applications, that a Diameter node applying traffic reduction due to Diameter overload control should  be able to provide priority treatment for emergency and high priority users.

Based on regional/national requirements and network operator policy, it shall be possible to exempt MPS (cf. 3GPP TS 22.153 [18]) from Diameter overload controls up to the point where further exemption would cause network instability. Therefore, Diameter messages related to MPS have the highest priority, and are last to be dropped or rejected, when a Diameter node decides it is necessary to apply traffic reduction. Diameter overload controls should not adversely impact MPS. 
On the contrary, if messages are related to low priority cases, it is necessary to drop or reject such low priority messages before the messages with a normal priority.

Message prioritization should also take into account its effect on sustainable load reduction; e.g. for the client (MME) not sending S6a CLA or PUR messages may not really result in a sustainable load reduction in the server (HSS) since CLR must then be repeated or non receipt of PUR may result in unnecessary follow up traffic (ISR, CLR) that would not be sent when PUR was successfully performed.
Apart from that, in an application there may be dependencies among different messages from a functional point of view, in a way that several messages have to be received (sometimes even in a specific order) to complete some procedures.
For example, an IMS registration requires multiple HSS interactions (e.g. multiple Cx and Sh messages). In case of overload, if any of these messages is throttled, then the user would not be able to finally register, in fact, success probability would decrease as the congestion increases. Another consequence is that the amount of unnecesary signalling is increased.
Therefore, messages throttling should take into account that some messages are required as a group to achieve a unique result, and for some applications it may be relevant to attempt to throttle initial messages.
Prioritization can be based on other criteria, for example, messages related to existent users (e.g. already registered, attached or with a session already created) could be prioritized, e.g. PCRF would benefit from prioritizing users with a session, being able to keep the consumer quota for subscribers that are already using some services. Even, since multiple network elements may work together (e.g. for user attach or registration), it could be beneficial that this priority applies (i.e. existent users are prioritized) in all related applications. 
For Diameter applications where there are requirements for differential handling of messages according to priority, the overload information may need to indicate:

-
the kind of requests that the server prioritizes (e.g. from now on, send me only requests for emergency and EMPS users or Update location);
-
an overload metric, leaving the source client to decide which kind of messages to actually send to the overloaded node.

Indicating the kind of requests that the server would accept to receive in its current overload  status may require the transport of some complex information (e.g. in this overload status an HSS would accept no Purge, any message for eMPS user, only 50% of notifications for normal users, no message at all for normal users,…). An overload metric may allow the support of a simpler protocol.

Editor’s note:
3GPP needs to confirm which kind of overload metric 3GPP is in favor of.

It should then be noted that priority cases handling is not part of the mechanism for transferring the overload information, but is a behavior applied by a node according to the overload conditions it has received. This requires the node to be aware if a message has a high priority or not and this is currently dependent on the Diameter application (e.g. through an AVP indicating a priority, such as the Priority-Session AVP over Cx) or through some internal configuration of a node (e.g. the MME knowing that a user benefits from eMPS). 

Message prioritization (per Diameter application) may not need to be standardized and can be left to implementations.
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