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Abstract of the contribution:  Adds ULI Reporting use case to TR 23.843. 
The WID on Core Network Overload Solution (FS_CNO) has been updated during SA2#92 to include an analysis of  User Location reporting generating excessive signalling and find solutions allowing to limit the signalling flow associated with ULI reporting. The corresponding scenario needs to be described in 3GPP TR 23.843.
It is proposed to agree the following changes to 3GPP TR 23.843 v0.5.0.

* * * First Change * * * *

4
Scenarios and problem analysis for core network overload

4.1
General

The following clauses describe and analyse scenarios which may cause overload of  core network entities due to high signalling load caused by, e.g.
1. Flood of registrations caused by special mobility events

· Mass of mobile users attempting simultaneously to perform registration procedures such as Attach or location updating. Examples are scenarios where a train or bus is crossing LAI/RAI boarders, or a big plane arrives at an airport.

NOTE:  These scenarios and potential solutions may be similar to those that were addressed by the former “Registration in Densely-Populated Area (RED)” work item which are documented in TR 23.880..
2. Frequent RAT-reselection due to scattered 3G/4G coverage
· Frequent loss of broadband coverage may potentially cause extremely frequent intersystem change activities by e.g. smart phones. 

3. Flood of registrations after O&M operations

· Restart of RAN nodes (i.e. RNC and BSC) may cause a massive number of registration attempts,  depending on the behaviour of the base stations controlled by the restarted RAN nodes. This is discussed in more detail in sub-clause 4.2

· Restart or failure of CN nodes which handle  mobility management (MSC server/VLR, SGSN, MME) 

NOTE:  A related study item dealing with CN node failures in EPC is performed by CT4. The work is  documented in TR 23.857.
4. Flood of resource allocation requests for mobile originating services
· Massive number of mobile users attempt simultaneously to initiate signalling procedure in order to allocate resources for mobile originating services, such as establishing bearers.
5. Flood of mobile terminated events
· A massive number of mobile terminated events simultaneously for specific users belonging to specific HLR/HSS (e.g. sending SMS to say Happy New Year in China Spring Festival) may cause excessive signalling load within the PLMN.
· A massive number of mobile terminated events simultaneously causing signalling towards the same SGSN/MME where a large number of receiving users are located (e.g. content pushed to every member of push type services) may cause excessive signalling load within the PLMN.
6. Flood of User Location Information (ULI) reporting when numerous users are subject to ULI subscription from PCRF/OCS  
· A mass of mobile users simultaneously inducing ULI update notifications may cause high signalling load within the PLMN. Examples are scenarios when the mobility of a large number of users is causing an high amount ofsignalling  (e.g. train stations , business districts, or football stadium). 

* * * Next Change * * * *

4.x
Scenario 5: CN overload due to flood of User Location Information (ULI) reporting

In some cases, ULI reporting does not imply a dedicated notification (e.g. at Attach, mobility with SGW change). In other cases the need to report ULI implies dedicated signalling within the PLMN. 

In the latter cases, a massive number of users simultaneously inducing ULI update notifications may cause an excessive signalling load within the PLMN, i.e. within 

-
the MME/SGSN (source of the ULI update);

-
the SGW, PGW, and possibly V-PCRF in roaming case (relay of the ULI update); 

-
the PCRF/OCS and TDF (consumer of the ULI update).

This massive number of ULI update notifications may be caused for example by massive mobility of users in a specific location (e.g. train  stations or business districts during busy hours, football stadium, city centre during the weekend) or by the use for a greater number of users of ULI subscriptions at finer granularity (e.g. cell level).  

Such risk has already been noted in TS 23.060 [x], clause 15.1.3.1, note 2 and in § 6.1.4 (“Event Triggers”) of TS 23.203 [y]

	Location change (serving cell) (see note 10)
	The serving cell of the UE has changed.
	PCEF, BBERF
	PCRF

	Location change (serving area)
(see notes 4 and 10)
	The serving area of the UE has changed.
	PCEF, BBERF
	PCRF


NOTE 4:
A change in the serving area may also result in a change in the serving cell, and a change in the serving CN node.

NOTE 10:
Due to the potential increase in signalling load, it is recommended that such event trigger subscription is only applied for a limited number of subscribers.
As examples, for following service scenarios:

· Location based policy/location based charging by PCRF/OCS for a large number of subscribers in the network (which applies to potential overloading of GTP and Gx/Gxx/Gy/… interfaces). 

· Subscriber/session statistics gathering for e.g. historical data and planning (which applies to potential overloading of GTP and Gx/Gxx/Sd/… interfaces).

Following optimization may be envisaged:

· reporting users within a specific area of interest  (e.g. group of cells or LA/RA/TA) while there is no need to report ULI for mobility events not inducing the specific area of interest
· tracking incoming and outgoing users from a specific area of interest  (e.g. group of cells or LA/RA/TA) while there is no need to report ULI for mobility events not inducing the specific area of interest

· tracking an individual user only within a specific area of interest  (e.g. group of cells or LA/RA/TA) while there is no need to report ULI for mobility events not inducing the specific area of interest  
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