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1. Introduction
One of the key issues (KIs) that is listed in TR 24.811 is about the prevention of signalling overload in PLMNs without disaster condition (in KI#7). This KI#7 lists the following questions that should be studied:
How to enable a PLMN without Disaster Condition to efficiently prevent congestion on the 5GSM level that can be caused by 5GSM signalling generated by Disaster Inbound Roamers 

This pCR proposes a solution to address the question that is listed above  

2. Reason for Change
High load or signaling can be experienced on the 5GMM layer, the 5GSM layer, or both, thereby leading to congestion on the corresponding layer. 
Following registrations of disaster inbound roaming UEs, these UE which may be large in number, may request the establishment of more than one PDU session at around the same time. This, in addition to requests from the PLMN’s other non-roaming UEs, can create an sudden increase in 5GSM signaling (and in fact 5GMM signaling, since the 5GSM message is sent using 5GMM NAS transport messages) that can congest the SMFs in the PLMN without a disaster condition. As such, solutions to prevent congestion should be put in place to avoid a lack of session management services altogether as that would counter the purpose of the MINT feature itself.

As some UEs can request to establish more than one PDU session, those UEs who access the PLMN without a disaster condition may send numerous consecutive 5GSM requests and increase the 5GSM signaling which then leads to congestion. Applying the existing 5GSM BO mechanisms would not result in good experience for other UEs that register just shortly after (those previous UEs that requested multiple PDU sessions to be established). Therefore, it is beneficial to ensure that most, if not all, of the disaster inbound roamer UEs will each get access to at least one PDU session and can eventually request more if needed, but to do so in a controlled manner so as to avoid unavailability of SMFs altogether.

To prevent congestion, and to enable more UEs to be able to establish at least one PDU session, the AMF may (as part of the registration procedure) indicate to a disaster inbound roamer UE a limit on the number of PDU sessions that can be requested, where this limit may be in place for a period of time. How the AMF sets this number and possibly time during which the restriction is to be enforced would be based on e.g. OAM configuration.

If the UE receives a limit on the number of PDU sessions, optionally where the limit is to be enforced for a certain time, the UE would not attempt to establish more than the indicated maximum number of PDU sessions during the indicated time, if any. After the time expires, the UE can attempt to establish more PDU sessions without any restrictions, if needed.
4. Proposal

It is proposed to agree the following changes to 3GPP TR 24.811 V0.2.0.
* * * Start Change * * * *

6.X
Solution #HH: Preventing 5GSM-level congestion on a PLMN without a disaster condition
6.X.1
Description
6.X.1.1
Introduction

This solution corresponds to KI#7 on Prevention of signalling overload in PLMNs without Disaster Condition, however the solution focuses on prevention of 5GSM signalling overload for which the following is listed as a question to be answered in KI#7:

How to enable a PLMN without Disaster Condition to efficiently prevent congestion on the 5GSM level that can be caused by 5GSM signalling generated by Disaster Inbound Roamers.
6.X.1.2
Detailed description

This solution provides a different method to address congestion control compared to existing mechanisms that are reactive and may lead to cases in which certain UEs have more PDU sessions established while others may have much less or no PDU session established. This solution differs from existing mechanism by:

a) making the 5GSM load control mechanism proactive;
b) ensuring that all UEs can request a similar number of PDU sessions (instead of certain number UEs requesting much more PDU sessions prior to other UEs);
c) still permitting UEs to send 5GSM messages for established PDU sessions e.g. to perform PDU session modification, which would not be possible if existing 5GSM BO mechanisms are used as they would prohibit PDU session modification.
The solution aims to enable a PLMN without a disaster condition to control the level of 5GSM signalling that can be generated by disaster inbound roamer UEs which may request the establishment of more than one PDU session following their registration with the PLMN. The UEs may request more than one PDU session within short periods of time and this can suddenly increase the load on the SMFs. Other UEs that request one PDU session may not be successfull due to congestion caused by requests for multiple PDU sessions (by other UEs) which have congested the SMF(s).
Without a method to evenly and proactively control and prevent congestion on the 5GSM level, the SMFs in the PLMN may quickly be congested as a result of the new multiple requests that can be made by each disaster inbound roamer, which are in addition to requests from non-roaming UEs. Any SMF congestion would potentially not enable non-roaming UEs, or more/other subsequent disaster inbound roamer UEs to establish a new PDU session let alone more sessions.

To proactively prevent 5GSM congestion, to spread the 5GSM signalling load over time, and to also ensure that most of the UE can (with a higher chance) establish at least one PDU session in the PLMN without a disaster condition, the AMF may (as part of the registration procedure) indicate a limit on the number of PDU sessions that a UE can request. This may be done when such congestion control mechanism is activated at the AMF e.g. configured by OAM.

The limit represents a maximum number of PDU sessions that the UE can request to establish, where:

· this limitation may only be applicable for a specific period of time, if a timer is provided by the AMF, or
· this limitation remains until the network explicitly indicates otherwise.
Note 1: how the AMF determines this number is implementation specific e.g. as configured by OAM. However, the AMF is not actively engaged in determining load conditions in the SMFs in order to set this number.
The AMF may send a NAS message to modify this number based on local policies or e.g. as configured by OAM.

If (during the registration procedure) a disaster inbound roamer UE receives a limit on the number of PDU session that can be requested, then the UE shall not request the establishment of additional PDU sessions when the number of PDU session that the UE has established is equal to this indicated maximum limit.
Note 2: when the maximum number of PDU session is reached, new requests from upper layers does not lead to any sort of re-prioritization of established PDU sessions compared to new requests. As such, upper layer requests for new PDU sessions are not to be handled.
Note 3: receiving a limit on the number of PDU session from the network cannot be used by the UE to perform PLMN reselection.
If the UE additionally receives a timer value with this limit, the UE starts a timer with the indicated value and UE enforces this limitation for the duration of the timer. Otherwise, if no timer value is received, the UE applies this limitation until explicitly told otherwise by the AMF. 
6.X.2
Impacts on existing nodes and functionality
The following impacts can be identified:

· AMF

· Optionally providing a maximum number of PDU sessions that a UE can establish after registration or modify the restriction
· Optionally providing a timer value representing the period of time during which a restriction on the number of PDU session can apply
· UE
· Optionally handle an indicated restriction on the total number of PDU session that the UE can request, and enforce the restriction accordingly
· Optionally enforce the restriction for a specific period of time only, if such timer value is provided
* * * End Change * * * *

