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1
Introduction

SA 2 has received LSs from SA 1 (in S2-040529 = S1-040129) and RAN 2 (in S2-040517 = R2-040285)  related to an issue where (probably) overload in the CS transit network caused a restriction in the packet switched traffic while radio capacity was available.

As RAN 2 have recognised, there are impacts that go beyond the UTRAN and hence it is important that SA 2 consider this issue.

2
Background

In GSM, the radio interface transmits Access Class Barring bits which can be used to prevent mobiles from accessing the network. In the original GSM system, these bits could be set to reflect BSS overload or MSC overload. Because the BSS was only connected to the MSC, this system seems to work OK.

When GPRS was introduced, NO new access class control functionality was added. Hence if the access class barring bits are set because of an MSC problem, then traffic through the SGSN is also reduced. This is a potential problem: however, in most (but not all) cases when access class control is needed, it is because of radio interface congestion.

It is worth noting that the A interface signalling in 48.008 contains an “overload” message and it can be imagined that it should be used to control the setting/unsetting of the Access Class Barring bits. When the Gb interface was developed, this functionality was NOT copied onto the SGSN to BSC interface.

When UMTS was designed, the existing GSM-GPRS functionality Access Class Barring was copied across to UMTS. Additionally, the A interface Overload message was copied on to BOTH Iu-cs and Iu-ps interfaces.

In release 5, the Iu-flex feature permits multiple MSCs (and/or multiple SGSNs) to be connected to one RNC. If one MSC (or one SGSN) sends an overload message to the RNC and the RNC then sets one of the Access Class Barring bits, then, traffic will be reduced to ALL MSCs and ALL SGSNs.   

Overall, it can be seen that the Access Class Barring functionality has not been enhanced in line with the development of the GSM/GPRS/UMTS network architecture.

3
Discussion

3.1
Avoidance of any “domino effect” of network node failures

It is vital that, when one part of a network experiences problems, this does not cause overload in other network entities.

For example, in an Iu flex configuration: one MSC might fail and the RNC could then redistribute its load to other MSCs, causing one of them to become overloaded and fail….. etc, etc. This type of problem must be avoided.

Another example might be when an SGSN operating in NMO = 1 (ie Gs interface) fails (or recovers), does this impose excessive load on an associated MSC?

3.2
Emergency calls are NOT the most important calls

Emergency calls are NOT the most important calls in a network. The most important calls are the "ordinary calls" from (for example) the policeman responding to the emergency. Any enhancements that we develop need to ensure that UEs with Access Class 11-15 SIMs continue to function correctly.

3.3
What overload situations need to be considered?

The following is a quickly drafted list of potential points where overload can occur and which might need to be handled by RAN level access control:

a) cell level congestion (eg traffic jam on country road served by one cell)

b) wide area radio interface congestion (eg traffic jam in a large town served by many cells)

c) RNC/BSC overload

d) MSC overload/failure

e) Voice transit network (and/or MGW?) overload/failure

f) SS7 signalling network overload/failure (eg impact on MM, GMM and SMS)

g) SGSN overload/failure

h) “packet backbone” (GTP-U or Gi) overload/failure

i) GGSN overload/failure (eg how to prevent all mobiles re-establishing PDP contexts when one GGSN fails.)

If the radio interface Access Class Barring functionality is to be extended, then, it is worth considering whether it should provide independent control for some/all of the above situations. Additionally, the interactions with paging need to be carefully analysed, as does the mobile behaviour in URA-PCH/Cell PCH etc.

3.4
Prevention of ‘automatic reestablishment’ by mobiles

Since GSM phase 1, TS 02.07 annex A has contained normative text on “Automatic calling repeat call attempt restrictions” for the CS domain. When GPRS was developed, no one seemed to remember to extend the concepts of this annex to the PS domain. Does a UMTS equivalent of 02.07 exist?

This leaves SGSNs vulnerable to overload from a small number of mobiles (eg ones that have no subscription to an APN and/or whose pre-pay credit has expired) initiating huge numbers of PDP context establishment requests (which are all rejected) in short periods of time.

This issue should be discussed and solutions identified.

4
Summary

This paper has highlighted broader issues than those raised by the RAN 2/SA 1 LSs.

Additionally, it appears that many of the current overload control mechanisms within the system have not been kept up to date with R’97/R’99/R’5 architectural developments.

5 Proposals

a) SA 2 schedule time in future meetings to investigate this area further. (This does not preclude drafting sessions during this meeting to try and progress this work.) 

b) SA 2 send LSs to RAN 2 and SA 1 describing these issues and indicating our plans for the future work.  

