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ANALYSIS OF SIP signalling OVER GERAN RADIO INTERFACE 

This contribution presents different alternatives for GERAN signalling when SIP call control based real-time service is used. 25.331 message names are used as a basis in signalling scenarios, however, 04.18 messages could have been used as well. 

The SIP call flow used here is one example of possible call flow scenarios. A comprehensive list of call flow examples for SIP telephony is given in IETF I-D "SIP Telephony Call Flow Examples" Alan Johnston et.al.

In chapter 1 two examples for SIP signalling connection setup (registration) are given. Signalling flow for generic real-time service setup is given in chapter 2 while channel assignment alternatives are given in chapter 3. 

1. SIP signalling connection setup

SIP signalling is handled like data. Therefore before any SIP signalling can be done a PDP context has to be established. 
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a. SIP protocol requests PDP context activation. QoS parameters that are needed for signalling are used i.e. low bit rate, high reliability, no strict delay requirements, overall very similar requirements to interactive service.

b. SM sends Activate PDP context request to SGSN. QoS parameters define interactive service with bitrate and delay accordingly.

c. SGSN request radio access bearer assignment from the GERAN. 

d. Radio bearer set-up request is sent to the MS. The message defines the radio bearer id, NSAPI, RLC and MAC modes. 

e. The MS confirms the radio bearer set-up.

f. GERAN confirms radio access bearer set-up to SGSN. 

g. SGSN accepts the PDP context request for the interactive service.

h. SM informs SIP protocol that the PDP context has been successfully established.

i. SIP sends a REGISTER message to a CSCF in order to register an IP address allocated in PDP context activation procedure.

j. A call server confirms the registration.

Note. The need for the registration procedure is FFS. In any case the PDP context has to be activated before any SIP signalling can be made. If a suitable PDP context is already available then SM just informs the SIP protocol about the activated context.
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a. SIP protocol requests PDP context activation. QoS parameters that are needed for signalling are used i.e. low bit rate, high reliability, no strict delay requirements, overall very similar requirements to interactive service.

b. SM informs SIP protocol that the PDP context has been successfully established.

c. SIP sends a REGISTER message to a CSCF in order to register an IP address allocated in PDP context activation procedure.

d. A call server confirms the registration.

2. generic rt service setup
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a. SIP protocol starts session initiation by sending an INVITE message to a call agent function. A message body contains a session description message that identifies the codec, the requested bandwidth etc. In this signalling scenario generic real time service is requested i.e. several speech codec options are listed.

b. 183 w/SDP contains the codec etc. information that the other end supports.

c. PRACK is sent. PRACK is used for ensuring the reliability of Provisional Responses in SIP.

d. The other end acknowledges the PRACK.

e. SIP requests PDP context activation from SM layer using the actual session parameters received in 183 message. Secondary PDP context activation has to be used because user plane IP address has to be the same as the address used for the SIP signalling.

f. SM sends Activate secondary PDP context request to SGSN. 

g. SGSN request radio access bearer assignment from the GERAN. 

h. Radio bearer set-up request is sent to the MS. The message defines the radio bearer id, NSAPI, RLC and MAC modes. 

i. The MS confirms the radio bearer set-up.

j. GERAN confirms radio access bearer set-up to SGSN. 

k. SGSN accepts the PDP context request for the speech service.

l. SM informs SIP protocol that the PDP context has been successfully established.

m. SIP indicates with PRECONDITION-MET message the other end MS that radio resources has been successfully allocated, hence, the call can be set-up.

n. PRECONDITION-MET message is acknowledged which actually means that the other end used is alerted.

o. The other end has answered the call.

p. ACK message is sent to confirm the reception of the final response to the INVITE message.

q. Generic real time connection has now been established.

3. TRAFFIC channel assignment

There are two alternatives for channel assignment:

· the channel can be assigned in radio bearer set-up message, or

· packet channel assignment procedure can be used. 

In the first case the traffic channel is allocated in step g in chapter 1, in step f and again in step o in chapter 2, and in step g in chapter 3. There is an unpredictably delay between the channel allocation and the start of the user plane (speech) traffic. The allocated channel has to/can be used also for signalling, meaning that the channel is allocated immediately and the allocated channel is used for signalling steps h-l, h-t and h-l. Stealing mechanism i.e. FACCH or PACCH is used for signalling.

If packet channel assignment procedure is used then the channel allocation is explicitly requested using two phase access as depicted below.  Radio bearer id (RBid) specifies unambiguously the channel and related QoS parameters that are requested. 
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4. multiplexing SIP and RRC (L3) signalling

As mentioned in chapter 1 SIP signalling is handled like data. However, it should have higher priority than any other user plane data. The priority can be indicated in PDP context request using precedence bits and high priority may be reserved for IP control protocols e.g. RTCP, SIP, and RSVP. The priority can be associated to radio bearer identity and RLC/MAC can be configured accordingly by the RRC. SIP signalling and RRC/SM signalling can be multiplexed onto the same TBF. The general problem with any signalling is that a TBF may be needed to establish for every L3 message that makes signalling very slow. Hence, in every step of the signalling scenarios the one phase access to establish a TBF may be needed. One phase access for L3 signalling is depicted below. A TBF establishment for transferring a SIP message is basically the same but instead of MM procedure a One phase access is indicated in Packet channel request.
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If GPRS type of channel assignment is used then the connection set-up time for SIP call may be all too long. Hence, for basic speech services a channel allocation using radio bearer set-up may be favourable.
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