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1
Introduction

It was agreed at SA2#55 and included in section 9.3 of TR 23.818 that there should be recommended session setup flows for the case of UE and network initiated resource reservation.
The CT1 TR 24.930 ver. 7.0.0 includes the Rel-6 IMS baseline flows and the baseline flow for UE initiated resource reservation is equivalent to the flow in section 4.1.2 of TR 23.818.

This paper compares the different session alternatives when UE initiated resource reservation is used and makes a recommendation for the Multimedia Telephony service.

2
Discussion

2.1
Comparison of session setup alternatives using UE initiated resource reservation
The flows for the different alternatives are shown in Annex A below. It is assumed that the terminating UE reserves the resources at SDP answer answer for all alternatives.

	
	1. Rel-6 baseline. At SDP answer
	2. At SIP INVITE
	3. Before SIP INVITE, declaring resources met at initial SDP offer
	4. At SIP INVITE declaring resources met at initial SDP offer.

	Session setup delay time until terminating user is alerted
	4700 ms
4)
	4000 ms
4)
	4700
4)
	4000 ms
4)

	Risk for ghost ringing
	No
	No
	No
	Yes
1)

	Risk for early media clipping
	No
	No
	No
	Yes
2)

	Amount of IMS signalling
	4 SIP messages sent from UE#1
	3 SIP messages sent from UE#1
	2 SIP messages sent from UE#1
	2 SIP messages sent from UE#1

	Need for modifying IP-CAN resources after initial reservation
	No
	If the SDP answer has been modified (e.g. media disabled) compared to the SDP Offer
	If the SDP answer has been modified (e.g. media disabled) compared to the SDP Offer
	If the SDP answer has been modified (e.g. media disabled) compared to the SDP Offer

	Changes required compared to Rel-6 baseline
	None
	UE to be able to reserve resource at sending SIP INVITE. 
5)

Either interrogate PCRF at SDP offer or pre-install PCC rules (according to IP-CAN subscription) at PCEF
	UE to be able to reserve resource before sending SIP INVITE.
5)

Pre-install PCC rules (according to IP-CAN subscription) at PCEF
	UE to be able to reserve resource at sending SIP INVITE and setting resources to met

Either interrogate PCRF at SDP offer or pre-install PCC rules (according to IP-CAN subscription) at PCEF

	Provisioning required?
	3)
	3)
	3)
	To limit the risk for ghost ringing the operator could provision the UE to only set resources met for speech only offers.
3)


1)
Ghost ringing may appear e.g. due to there is no knowledge whether resources are available

2)
Media clipping may appear if terminating user already got resources for the media and sends early media directly (e.g. if the terminating UE uses an IP-CAN that does not require any resource reservation)

3)
The UE needs to be aware of required QoS (in network initiated resource reservation the network provides the requested QoS). 

4)
See annex A for information on how the values are derived. Note that the values are rough estimates and should only be used to compare the different alternatives.

5)
The possibility to reserve resources at the sending of the INVITE is not dissallowed by Rel-6
The delay for the baseline flow is equal to the delay for alternative 3, i.e. there is no reason to make alternative 3 a recommended flow for MTSI as it doesn’t provide any other advantages compared to the baseline flow. 

Declaring that resources are available before allocating them (as proposedx by alternative 4) increases the risk for ghost ringing and media clipping. The risk can be limited by network planning and provisioning of the UE, but alternative 2 provides an equally short delay without the negative ghost ringing and media clipping effectsi.e. it is proposed to not progress alternative 4.
The changes required to support alternative 2 seems to be fairly small. The need for modifying the IP-CAN resources could be limited by ensuring that the UE knows the policies applied at the P-CSCF#1 and S-CSCF#1, but if the policies are not made aware to the UE then there might be a risk that a large amount of MTSI calls require a PDP context modification at the end of the session setup. As alternative 2 provides a shorter session setup delay, it is proposed to make that alternative the recommended flow, in case the policies are made known to the UE.
3
Proposal

It is proposed that the following text is included into TR 23.818.

( First Change (
9.3
Recommended session establishment flows for multimedia telephony.

In order to support the mass market deployment of multimedia telephony, it is recommended that there is one recommended flow for each of the following scenarios:

-
When the UE and the network support NRSPCA, and a bearer for the media is not established.

-
When the UE and the network support NRSPCA, and a bearer for the media is established.

-
When the UE and/or the network do not support NRSPCA, and a bearer for the media not is established.

-
When the UE and/or the network do not support NRSPCA, and a bearer for the media is established.

When establishment of UE initiated IP-CAN bearer(s) for the media is required and the UE has been made aware of the operator MTSI policies with regards to allowed media for the subscriber, then the principle to reserve IP-CAN bearer(s) at the sending of the SIP INVITE request (see flow in subclause 4.2.1.4 for an example) is the recommended principle. If the policies are not made aware to the UE, then the principle to reserve IP-CAN bearer(s) at the reception of the SDP answer (see flow in subclause 4.1.2 for an example) is the recommended principle.
TS 23.228 should be updated with the principles above.
( End of Changes (
4
Annex A: Delay analysis
4.1
UE initiated resource reservation

The PoC TR 23.979 provides some delay analysis for PoC sessions. All lower estimated delay values presented in chapter B.2 of TR 23.979 are listed below for simplicity:
Note: Analysis in 23.979 assumed UTRAN and that the UE starts from Idle mode.
	Set up of Signalling Connection
	700 ms

	Establish Radio Access Bearer (RAB)
	700 ms

	SIP signalling transfer delay
	Less than 500 ms


Not stated in the PoC TR 23.979, but the transfer delay of subsequent SIP messages after the SIP INVITE will be less than for the SIP INVITE e.g. as there is less processing in the IMS Core. For simplicity the delay values from the PoC TR will be used in the comparison, with the addition that 400 ms is assumed for the 183 (SDP Answer), and 300 ms for other SIP messages.

	SIP signalling transfer delay (183)
	400 ms

	SIP signalling transfer delay (other SIP messages)
	300 ms


For simplicity it is assumed that a Secondary PDP context activation procedure takes less than 700 ms.
	Setup of PDP Context for media
	Less than 700 ms


4.1.1
Rel-6 baseline session setup

The following session setup alternative is the Rel-6 baseline flow taken from TR 24.930 chapter “Establishing a session when UE#1 and UE#2 need to reserve resources”, i.e. equivalent to the flows in chapter 4.1.2 and 4.2.1.1 in TR 23818.
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	Set up of Signalling Connection
	700 ms

	Establish Radio Access Bearer (RAB)
	700 ms

	SIP signalling transfer delay (INVITE)
	Less than 500 ms

	Set up of Signalling Connection
	700 ms

	Establish Radio Access Bearer (RAB)
	700 ms

	SIP signalling transfer delay (183)
	400 ms

	Setup of PDP Context for media
	Less than 700 ms

	SIP signalling transfer delay (UPDATE)
	300 ms

	Total
	4700 ms


4.1.2
UE initiated media bearer establishment at SIP INVITE request
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Note: The PRACK includes the second SDP Offer as the bearer at UE#1 is established before 183 is acknowledged.

	Set up of Signalling Connection
	700 ms

	Establish Radio Access Bearer (RAB)
	700 ms

	SIP signalling transfer delay (INVITE)
	Less than 500 ms

	Set up of Signalling Connection
	700 ms

	Establish Radio Access Bearer (RAB)
	700 ms

	Setup of PDP Context for media
	Less than 700 ms

	Total
	4000 ms


4.1.3
UE initiated media bearer establishment before SIP INVITE request

The flow below is taken from TR 24.930 chapter 5.3.2, with the difference that step 1 is performed after the user wants to initiate the call.
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	Set up of Signalling Connection
	700 ms

	Establish Radio Access Bearer (RAB)
	700 ms

	Setup of PDP Context for media
	Less than 700 ms

	SIP signalling transfer delay (INVITE)
	Less than 500 ms

	Set up of Signalling Connection
	700 ms

	Establish Radio Access Bearer (RAB)
	700 ms

	Setup of PDP Context for media
	Less than 700 ms

	Total
	4700 ms


4.1.4
UE initiated media bearer establishment at SIP INVITE request, declaring resources met
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	Set up of Signalling Connection
	700 ms

	Establish Radio Access Bearer (RAB)
	700 ms

	SIP signalling transfer delay (INVITE)
	Less than 500 ms

	Set up of Signalling Connection
	700 ms

	Establish Radio Access Bearer (RAB)
	700 ms

	Setup of PDP Context for media
	Less than 700 ms

	Total
	4000 ms
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