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Enhanced Up A/Gn alternative: 
Proxy-Gn load and performance 
1 Introduction

This paper discusses the load and the performance aspects of the Proxy-Gn function in the EGANC. It concludes that the impact of having one single APN for both E-GAN capable and non E-GAN capable terminals is not significant, even if it means that all PDP Context Creation signalling goes through Proxy-Gn function. 

2  Proposed text
2.1 Proxy-Gn load and performance
2.1.1 Introduction
In the Enhanced Up A/Gn alternative, every PDP context activation in an E-GAN network has to go through the Proxy-Gn function of an E-GANC, even when the MS is not E-GAN capable.


The Proxy-Gn just relays the first message exchange (one uplink, one downlink) PDP context creation request/response in the case of a non E-GAN capable MS. After this first exchange, all further exchanges for this non E-GAN PDP context take place directly between the SGSN and the GGSN as usual in a GPRS network (secondary PDP context activation, deletion, modification / PDP context deletion, modification / user traffic). 

This following sections study the impacts in terms of:

· Proxy-Gn CPU load,

· Proxy-Gn memory consumption
· added signalling delay,

2.1.2 Assumptions
A usual ratio for network dimensioning is : the number of the PDP context activation per hour on the busiest hours is 12% of the number of GPRS subscribers i.e. one subscriber activates one PDP context every 8 hours.

For one million of GPRS subscribers this makes a rate of 120,000 PDP context activations per hour or 34 PDP context activations per second.

Moreover, the Proxy-Gn is never used for the RA Update procedures.

And the number of RA Update requested per subscriber is far more frequent and the number of RA Update procedures is much higher than the number of PDP context activations. This means the additional processing power required for the Proxy-Gn function will have a negligible impact on the dimensioning of the CN nodes. 
2.1.3 CPU load

2.1.3.1  PDP context creation request

When a Proxy-Gn receives GTP-C PDP context creation request from the SGSN. It has to:

· parse the message, 

· lookup for the IMSI & APN, 

· create a context, 

· resolve the APN (DNS), 

· format and send a GTP PDP context creation request to the GGSN,

· start a timer.

This is more or less what the “Gn library” does except that:

· the Gn library has not to process DNS resolution (speed up),
· the Gn library is handicapped by a semaphore (slow down).
Note: It must be noticed that only few APN exist in the network, and a Proxy-Gn only takes care of a limited number of them. The time to live of the DNS entries (GGSN IP address) should be rather long, and most of the DNS resolutions can be processed locally.

It is estimated that the average PDP context creation request will take less than 20µs.
2.1.3.2  PDP context creation response
On the PDP context creation response from the GGSN, the Proxy-Gn has to:

· lookup for the TEID,

· stop a timer,
· forward the response to the SGSN,
· free the context (non E-GAN capable handset).
This is very similar to what our Gn library does except that:

· the Gn library is handicapped by a semaphore (slow down).
It is estimated that the average PDP context creation response will take less than 10µs.
2.1.3.3 Conclusion

A board of the E-GANC that spends 70% of the time on this process and left only 30% of the time for other processing is able to process 700000µs/30µs = 23000 PDP context creation request/response per second. In the busiest hours a rate of 34/s should be enough for 1Million GPRS subscribers.

For high availability reasons, an E-GANC should include at least 2 Proxy-Gn, and a network should probably include more than one E-GANC. 

The CPU load of the Proxy-Gn induced by the relay of PDP context creation of non E-GAN capable MS is not an issue.

2.1.4 Memory consumption

The Proxy-Gn should be able to keep a context for every pending request toward the GGSN until it has responded back to the SGSN. From the experience of our “Gn library” we know that a context of 1Kbytes is enough for a request.

For 1Million GPRS subscribers, 34 request/s may be issued in the busiest hours. A pool of 8K contexts should be enough to store the pending requests for :

· 4 minutes for a 1M GPRS subscriber network,

· 24 seconds for a 10M GPRS subscriber network.

The Proxy-Gn should reasonably expect the response of the GGSN within less of 24 seconds.  

8Mbytes of memory per Proxy-Gn should be enough to handle the pending PDP creation requests toward the GGSN. 
The memory consumption of the Proxy-Gn induced by the relay of PDP context creation of non E-GAN capable MS is not an issue.

2.1.5 Signalling delay

An extra delay is introduced by the Proxy-Gn. This delay is equal to:

   delay of the request propagation to the Proxy-Gn

     + delay of the creation processing by the Proxy-Gn

+ delay of the creation response processing by the Proxy-Gn

+ delay of the response propagation to the SGSN.

As seen in the “CPU load” section, the signalling delay of the message processed by the Proxy-Gn should be negligible. The signalling delay is essentially induced by the message transfer in the network.

On the field with today’s R6 GAN equipment, it has been measured an average of 30ms duration from the time an activate PDP context request is issued by the GANC until the response is received back from the SGSN.
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These 30ms include:

· 2 message transfers on Gb over frame relay,

· 2 message GTP-C transfers over IP,

· a PDP creation processing on the GGSN,

· a PDP activation processing on the SGSN.

As stated in CPU load subsection, the additional signalling delay induced by the Proxy-Gn when relaying a PDP context creation of non E-GAN capable MS should be less than 30µs, which is an order of magnitude 100 times lower than the end-to-end signalling delay for a PDP Context Activation. 
The additional signalling delay induced by the Proxy-Gn function is therefore negligible. 
3 Proposal

It is proposed to include the above text in the Technical Report [1] in a sub-section “Proxy-Gn load and performances” of section 6.1 “Evaluation/Enhanced Up”. 
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