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1    Introduction

3GPP Release 5 specifies a PS-Conversational class radio bearer (42.8 kbps) for IMS voice calls that requires 3.5 times the bandwidth of an equivalent CS-voice call using AMR 12.2 kbps. As a consequence, operators wishing to deploy IMS,  it will be required to substantially increase the capacity of their radio networks to support their existing subscriber base. 
In order to enable optimisation of IMS-voice calls over the radio network, handling of RTCP and ROHC headers for IMS voice calls has been proposed in R2-032164-68

With the aim of further optimising support for IMS voice service, this contribution discusses efficient solutions to transport over the air interface the SIP signalling associated to a voice call.

2    Discussion

2.1 SIP signalling traffic

The standard SIP signalling Session Setup typically requires 11 SIP messages. If no compression techniques are used, the average length of these SIP messages is 800 bytes. Moreover the standard SIP Session Release procedure requires 2 SIP messages of 400 bytes. Hence, during a voice call, assuming no SIP re-negotiation occurs, then the total SIP signalling traffic volume for IMS call set up and release is equivalent to 11x800 bytes + 2x400 bytes = 9600 bytes. 

However if compression techniques are used, the amount of SIP signalling can be reduced by ~ 30%-40%. Detailed SIP signalling sequence and the message sizes is given in the annexure to this contribution.

2.2  SIP signalling RAB
In Release 5, SIP signalling is transported using an Interactive RAB with a signalling indication flag, whose bandwidth has to be sufficient to guarantee acceptable call set up delay. Taking into account the SIP signalling traffic estimated in the annexure, an Interactive RAB of 8 kbps PS RAB can be considered appropriate. However Interactive traffic class does not offer guarantee bit rate. This means that SIP signalling on Interactive RAB can suffer unacceptable delay especially in congestion situations, since the this RAB will be offered on best effort basis. Another drawback of this solution is that more OVFS code resource will be used compared with the current CS AMR 12.2 kbps. In fact when the SIP signalling DCH is multiplexed with the RTP DCH and SRB DCHs on the same physical channel, SF 64 instead of 128 has to be used in downlink to avoid high levels of puncturing.

Further optimisation of SIP signalling RAB is being studied in RAN3.

2.3 SIP signalling RB MAC multiplexed with SRB 

SIP messages could be transported using the 3.4 kbps and 13.6 kbps SRBs currently used for RRC and NAS signalling. This can be achieved by multiplexing the SIP signalling and the RRC/NAS signalling on to the same DCH at MAC layer. 
The main advantage of this proposal is that SRB, which is used to transport the SIP signalling across the UTRAN,  will always be available and immediately accessible, i.e. without the necessity to perform radio bearer reconfiguration 
In addition, the same amount of resources (i.e. Channel Elements, OVFS codes and Iub capacity) that is used for the current CS AMR 12.2 kbps will be needed.


Another important advantage associated with this solution is that at the beginning of the IMS voice call, when the majority of the SIP messages have to be transmitted, a potential peak bit rate of 12.8 kbps can be exploited, when using the 13.6 kbps SRBs. 3.4 Kbps SRBs can be used during the active phase of the voice call. Even though the 3.4kbps and 13.6 kbps SRBs bandwidth will be shared with RRC and NAS signalling, taking into account the amount of SIP traffic for IMS voice calls and that it’s very likely that RRC and NAS signalling will not be sent simultaneously with SIP signalling, this solution is not expected to incur larger call set up delays than those experienced in the CS domain.

3   Proposal

This contribution discusses efficient solutions to transport the SIP signalling associated to voice calls, with the final aim of optimising IMS voice services. Based on the above discussion, it is proposed to specify in Release 6 MAC multiplex of SIP signalling with NAS and RRC signalling on the same DCH using the existing 3.4 kbps and 13.6 kbps SRBs. Based on the agreement in RAN2, 3 will provide bearer configuration in the future meeting.

Annexure – SIP Signalling Flow for Voice Call
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SIP messages average size 

	Message
	Message size (bytes)

IPv4 case
	Message size (bytes)

IPv6 case

	INVITE
	8793
	9813

	183 PROGRESS
	893
	913

	100 TRYING
	300
	320

	PRACK
	7660
	7680

	UPDATE
	350
	370

	180 RINGING
	358
	378

	200 OK
	6525
	6545

	ACK
	391
	411

	BYE
	340
	360


Traffic volumes for session set-up 

	Procedure
	Procedure traffic volume (bytes)

Ipv4 case
	Procedure traffic volume (bits)

Ipv4 case
	Procedure traffic volume (bytes)

Ipv6 case
	Procedure traffic volume (bits)

Ipv6 case

	Post selection
	4804
	38432
	4964
	39712

	Answer signal
	2401
	19208
	2481
	19848

	Total session set-up
	7205
	57640
	7445
	59560


Total traffic volumes for SIP procedures 

	Procedure
	Procedure traffic volume (bytes)

Ipv4 case
	Procedure traffic volume (bits)

Ipv4 case
	Procedure traffic volume (bytes)

Ipv6 case
	Procedure traffic volume (bits)

Ipv6 case

	Session set-up
	7205
	57640
	7445
	59560

	Session release
	965
	7720
	1005
	8040
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