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1. Introduction

In the following pages the possible interworking scenarios between a UE having IMS subscription and other UEs are shown and explained. A UE communicating with IMS from behind an air interface will need to use preconditions (and 100rel), while a SIP terminal having LAN access is not interested and probably not willing to use preconditions.

2.  Discussion

The scenarios take into consideration the requirements which need to be fulfilled by a UE having an IMS subscription. The requirements are the followings:

1. An INVITE request generated by a UE may contain SDP payload. In case preconditions will be used for session setup then SDP payload shall be present. The SDP payload shall reflect the UE#1’s terminal capabilities and user preferences for the session.
2. The first  183 provisional response sent out shall contain SDP information. The SDP payload shall reflect UE#2's terminal capabilities and user preferences. 
3. When UE sends out an 183 with SDP payload, it shall indicate the support for preconditions and in addition request confirmation for the result of the resource reservation at the originating end point.

4. UE shall include SDP in PRACK for 183 if the codec negotiation during INVITE and 183  resulted in more than one codec per media line. It is recommended not to include any SDP payload if the SDP payload in 183 contains only one codec information for each media line.
5. After the initial SDP has been sent the subsequent SDPs sent by the UE shall only contain a subset of the media descriptions of the initial SDP. In order to modify the media descriptors a Re-INVITE shall be used.

6. If Resource Reservation has been finished before sending the 200 OK for INVITE, then it shall contain the SDP payload that reflects the reserved resources on the radio interface.

7. During session establishment procedure, SIP messages shall only contain SDP payload if that is intended to modify the session description. 
8. 3GPP terminals shall indicate the support for reliable provisional responses and specify it using the supported header mechanism.
2.1 3GPP terminal sending out an INVITE request

The boxes "Start Resource Reservation" and "End Resource Reservation" show the earliest  and latest possible time for starting resource reservation (send out PDP context activation Request) and end resource reservation (receive PDP context activation response), respectively.
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Fig. 1






Fig.2

Fig. 1 is the desired scenario. The UE with 3GPP subscription sends an INVITE containing an SDP payload and support for 100rel. The other party answers with a 183 containing SDP payload, requires reliability and preconditions.

Proposal for media authorisation (for CN3): P-CSCF pushes down to PCF the SDP payload found in every message part of the session setup (in 'normal' case the SDP from INVITE, 183 and PRACK). At PDP context activation the UE shall activate a context with QoS parameters matching (or a subset of it) with what was in the SDP payload found in the last message (for the current scenario PRACK or 200 OK for PRACK, in case that had an SDP payload) which was exchanged before activation of PDP context. 

In Fig. 2 'Whatever UE' does not ask for resource reservation confirmation (preconditions). 3GPP UE is not required to send COMET after finished resource reservation.

3GPP terminal may send the result of the resource reservation to the other end in the PRACK for 180 or even earlier by generating a 183 with SDP payload.

In case 3GPP terminal receives the 200OK for INVITE before finishing the resource reservation, it will not be able to send/receive media packets on the PDP context with guaranteed QoS until resource reservation is done (however, the GGSN may send the media packets to the UE on the one of the active PDP context).

Possible solutions how to solve the 'grey box effect': 

· do nothing at the SIP level, but just play the media packets which arrive on the active PDP context (if that exists).

· do not alert user before the PDP context setup for the session has finished. 
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Fig. 3

3GPP UE sends out an INVITE and receives a 200OK response back. In this case it has to start resource reservation right away and send ACK. It will not be able to handle media packets until the resource reservation ends.

Possible solution to solve the problem:

1. UE will use the active PDP context until the PDP context for the session has established (applicable in case one exists).

2. Pure SIP solution:
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Fig. 3bis

3GPP UE will send an INVITE with media put on hold right after receiving the 200 OK for its initial INVITE request and start PDP context setup right after that. When the response for the PDP context setup is received, the 3GPP UE will send a new INVITE and resume the media put previously on hold. 

PCF will use the SDP from INVITE[hold] for authorization.

100.x.2 3GPP terminal receiving an INVITE request
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Fig. 4






Fig. 5

Fig. 4 illustrates the case when 3GPP UE receives an INVITE without containing any SDP payload but 'non-3GPP UE supporting '100rel'. It will send back an 183 with SDP and requests for reliability and resource reservation confirmation (preconditions). If one codec per media can be agreed by exchanging 183, the PRACK for it and 200OK for PRACK, then the scenario will follow the desired one.

In Fig. 5 the INVITE request comes from a UE not supporting 'preconditions'. 3GPP UE shall respond to the INVITE request by sending 183 and start resource reservation. It shall send 200OK for INVITE right after it is done with resource reservation. 
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Fig. 6

Fig. 6 describes the case when 3GPP terminal receives an INVITE without SDP payload and without the support for '100rel'.  It shall send back a 200OK and wait for the ACK. After receiving ACK it can start resource reservation. 

Possible solution to solve the problem:

1. UE will use the active PDP context until the PDP context for the session has established (applicable in case one exists).

2. Pure SIP solution:
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Fig. 6bis

PCF will use the SDP from the 200 OK for the first INVITE to authorize.

Proposal

It is proposed to add a new subsection to 24.229 with the title:

"5.1.3.5 Relation between SIP session establishment and PDP context setup", and insert the following text to the subsection: 

In case the SIP level session setup is established before the UE is able to set up a guaranteed QoS capable PDP for the media, then the UE can do one of the followings:

1. make use of one of its active PDP contexts ( if applicable) until the PDP context for the media has established 

make use of existing SIP mechanisms to ensure that no media packets are being sent and/or received before a guaranteed QoS capable PDP for the media is established. This can be done by putting the already established session on hold 
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