SA WG2 Temporary Document

Page 2

3GPP TSG SA WG2 Meeting #83
TD S2-110727
21 - 25 February 2011, Salt Lake City, Utah, USA

Source:
KPN
Title:
Early reject of NAS level mobility management signalling
Document for:
Discussion
Agenda Item:
8.2
Work Item / Release:
10
Abstract of the contribution:

In the reject of NAS level mobility management signalling early and late reject are distinguished. This discussion paper stresses the importance of early reject. Furthermore, this discussion paper discusses under which conditions early reject is possible and in which scenarios a late reject is inevitable. This discussion paper ends with a proposal on how to proceed. CRs implementing the proposed way forward can be found in documents S2-110728 (23.060 version) and S2-110729 (23.401 version).
Early and late reject of NAS level mobility management congestion control

For reject of NAS level mobility management signalling (attach, TAU) early and late reject with NAS level Mobility Management congestion control can be distinguished. 
In this context early reject is a reject of NAS level mobility management requests without the need to interact with the HSS/HLR. Late reject refers to the situation where a request is rejected after interaction with the HSS/HLR. 
From an operator perspective, the early reject is important, as with the late reject an important part of the signalling and needed resources in the network are already used to handle the request. 
As a result of an early reject, a terminal that does not understand a back-off time may repeat its requests. But it is important to note here that such a terminal will repeat its request anyhow when due to congestion the network cannot process the request before it times out in the UE.
A late reject with APN based mobility management congestion control may be inevitable because interactions with the HSS are needed to find out the APN. In this case it is most important to ensure that the load on the network caused by a terminal that retries its previous request is minimal.
Both APN based NAS level mobility management congestion control and general NAS level mobility management congestion control are supported. Whether an early reject is feasible or not depends on the situation as depicted in the table below.

	
	Attach

(Subscriber Data in CN, temporary subscriber ID associated with core node)
	Attach

(No Subscriber Data in CN, temporary subscriber ID not associated with core node)
	TAU

	Early reject
	APN based

General
	General
	General

	Late reject
	-
	APN based
	APN based


Early reject of attach requests and TAUs with level mobility management congestion control
Strong use cases exist for the reject of attach requests with a per-(subscribed) APN level of granularity (refer e.g. to the previously discussed vending machine use case that continuously reset (attach – detach cycle) as a result of e.g. an MTC server failure. Under normal circumstances, a device re-attaches at the same core node where detach took place. This is the rationale for keeping Subscriber Data for a while after Detach as per current operator practise to reduce the need for HSS/HLR signalling. In this case, early reject is feasible on a per-APN basis as shown in the second column of the table above.
An attach in a new PLMN an example of a scenario that results in the situation as in the third column of the above table. In this case with per-APN based congestion, an early reject with per-subscribed APN granularity is not feasible and a late reject is what remains.
Massive TAUs normally relate to e.g. a network failure. This impacts all terminals attached to the failing network and is not associated with a particular subscribed APN. Early rejects of TAU can only be done with general NAS level mobility management congestion control (or on a per APN basis in case of an intra SGSN Update) as the full set of Subscriber Data is not available at the new core node prior interaction with the HSS/HLR (refer to the fourth column in the table above). But this might be sufficient as discussed.
Proposal

Specify early reject of attach and TAU requests, for scenarios where either Subscriber Data is available in the involved core node or under general congestion control.
Specify late reject of attach requests with APN based congestion control.
Specify late reject of TAUs for APN based congestion control (with lower priority)

These specifications can be done in the corresponding steps in the procedure flows in 23.060 and 23.401 respectively. 
Proposals for the implementation of early reject are provided in S2-110728 (for 23.060) and in S2-110729 (for 23.401). 
NOTE: We decided not to implement the late reject cases here awaiting the discussion on this in other contributions (a.o. LG Electronics an Hitachi).
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