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1
Introduction
Section 4 “Analysis of IMS session establishment procedures” of TR 23.818 describes a number of alternatives for call establishment procedures. This contribution proposes a conclusion on which alternatives to be used for realime media in general.
2
Discussion

In order to support a mass market deployment for services that require realtime media, this contribution proposes a few guidelines of which alternative session setup flows to use for such services. Guidelines are provided for when Network Requested Secondary PDP Context Activation (NRSPCA) is used and a recommended flow for when it is not supported.
2.1
When the network and terminal supports NRSPCA
When the both network and the terminal supports NRSPCA, then the network is in control of reserving additional resources for the session. Hence, the UE simply declares that the UE is capable of receiving the media declared in the SDP and sends the INVITE. The P-CSCF will interrogate the PCRF, both when forwarding the SDP Offer and the SDP Answer and the PCC architecture ensure approriate resources are available or provides necessary error indications. The recommended flow has been discussed in TR 23.818, and is shown in Figure 4.4, which is repeated below for ease of reading.
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Figure 4.4/TR 23.818 “End-to-end call establishment flow in a GPRS IP-CAN using network requested media bearer establishment at initial SDP Offer”

Based on study in clause 4 of TR 23.818, this flow appears to be optimal, and hence is recommended to be the recommended flow when the Bearer Control Mode is “Network-Initiated” (i.e. NRSPCA is supported in the UE and network and decided to be used).
2.2
When NRSPCA is not supported

When NRSPCA is not supported, then the UE is responsible for establishing the necessary resources. The options to consider when establishing the session are:

· When to reserve the resources

· Whether to set resources indicated as available at initial INVITE (see discussion in 4.2.2.1)

The pro’s and con’s of the different alternatives depends on what characteristics that are required by the application, e.g. whether session setup time is very important. 

Figure 4.2a of TR 23.818 shows an alternative which causes a longer session setup time, but ensure minimal resource usage in the network, see figure below.
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Figure 4.2a/TR 23.818 : End-to-end call establishment flow in a GPRS IP-CAN using UE initiated media bearer establishment

On the other hand, a faster session setup would be accomplished if reserving resources at A2 and B2/3 (at sending/reception of SDP Offer) as recommended in section 4.2.2.1 of TR 23.818. There is a risk that the policy in the network wouldn’t allow the resource reservation until the policy nodes has received a the SDP Offer (unless the resources are authorized based on the subscription), i.e. the race condition in PCRF can be avoided by the UE waiting a short time before reserving the resources. 

On the issue of whether to indicate that resources are available at the initial INVITE. Section 4.2.2.1 states:
“It should be allowed to reserve resources at e.g. A1 and B1, but for optimized resource utilization the following is recommended:

To apply appropriate QoS for potential early media, the resource reservation should be initiated at A2 and B2 (or B3), i.e. the options “A2 and B2” or “Combined A2/A3 and B2/B3” are the preferred options for reserving resources if the initial INVITE indicates that resources are available even though they are not reserved yet.

However, the UE should be aware whether the initial INVITE is allowed to indicate that resources are available even though they are not reserved yet.”

So, the UE need to be aware e.g. by stating it in the specifications defining the IMS based application. However, to avoid issues of provisioning the UE with this information in general, it is recommended that the UE indicates the availability of resources according to what has actually been reserved.
Though the recommended session setup flow when NRSPCA is not supported or when the BCM is “UE initiated” is shown in Figure xx below.
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Figure x: End-to-end call establishment flow in a GPRS IP-CAN using UE initiated media bearer establishment at SDP Offer
3
Conclusion
This contribution proposes the recommended flows for session setup when realtime media is used and that the following changes to be inserted into TR 23.818.
( Start change (
4.2
Solution analysis

4.2.1
Session Establishment in GPRS IP-CAN

4.2.1.1
UE initiated media bearer establishment at SDP Answer

In Figure 4.2a a high-level end-to-end call establishment flow is depicted. The bearers for the media streams are set up by the UEs through the Secondary PDP Context Activation procedure as defined in e.g. 3GPP TS 23.060, at the reception of the first SDP Answer.
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Figure 4.2a: End-to-end call establishment flow in a GPRS IP-CAN using UE initiated media bearer establishment

4.2.1.2
Network requested media bearer establishment at SDP Answer

In Figure 4.3 a high-level end-to-end call establishment flow with network requested media bearer establishment at SDP Answer, is depicted.
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Figure 4.3: End-to-end call establishment flow in a GPRS IP-CAN using network requested media bearer establishment

With network requested bearer establishment, as shown in Figure 4.3 above, the network becomes responsible for triggering the media bearer establishment in the GPRS IP-CAN. On the originating side the media bearer establishment can be initiated from the PCRF as soon as Service Info is received and acknowledged by the PCRF (step 5 and 6). On the terminating side the PCRF can initiate the media bearer establishment as soon as it receives Service Info (step 7).

The network requested media bearer establishment procedure would be a new procedure for the GPRS IP-CAN. In GPRS it could be seen as an extension of the existing Secondary PDP context Activation procedure, i.e. a Network Requested Secondary PDP context Activation (NRSPCA) procedure. To ensure backward compatibility with entities not supporting the procedure, an indication whether the procedure is supported should be passed between the involved entities, i.e. UE, SGSN, GGSN and possibly PCRF. The indication should be added to the PDP Context Activation Procedure in the request and response, i.e. the UE would indicate the support and SGSN and GGSN may modify the indication when passing on the request to indicate whether the entity support the procedure. The indication also needs to be included in the RAU procedure when SGSN is changed.

The PCRF may make use of the information whether the procedure is currently supported, and the PCRF could in the response indicate whether the procedure should not be used by setting the indication to “procedure not supported”.

NOTE:
If support is indicated the UE would assume that the network requested media bearer establishment procedure would be used for all IMS services, when applicable.

4.2.1.3
Network requested media bearer establishment at SIP INVITE request

The network requested media bearer may be established at the INVITE request. The flow could then look like in figure 4.4  below.
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Figure 4.4: End-to-end call establishment flow in a GPRS IP-CAN using network requested media bearer establishment at initial SDP Offer

If the network requested bearer is established at the SIP INVITE Request (initial SDP Offer) instead of at the SDP Answer as shown in subclause 4.2.1.2, then the P-CSCF needs to interact with the PCRF at the reception of the SIP INVITE request. The PCRF could then either respond directly or wait until the appropriate resources are reserved at the IP-CAN. The P-CSCF forwards the SIP INVITE request when receiving the acknowledgement from the PCRF.
4.2.1.4
UE initiated media bearer establishment at SIP INVITE request
In Figure 4.x a high-level end-to-end call establishment flow is depicted. The bearers for the media streams are set up by the UEs through the Secondary PDP Context Activation procedure as defined in e.g. 3GPP TS 23.060, at the sending or reception of the SIP INVITE request.
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Figure 4.x:
End-to-end call establishment flow in a GPRS IP-CAN using UE initiated media bearer establishment at SIP INVITE
4.2.2
Session Establishment in IMS

4.2.2.1
Session establishment with resources indicated as available at initial INVITE

When the media is e.g. voice or video, a certain QoS from the IP-CAN is required. If the UE indicates that the resources are available from the initial INVITE, as indicated in the figure 4.5 below, the resources needs to be reserved in a way that avoids bad perception of the quality of the media.

[image: image8.emf] 

UE#A PS-CN PCRF IMS Core IMS Core PCRF

PS-CN

UE#B

1.  INVITE  (SDP offer,  "active")

Originating Network

Terminating Network

A1

2. IN

VITE 

(SDP offe

r 

"active"

)

3. INVIT

E (SDP offer, "active")

4. 180/200 (SDP Answer, "active")

5.  180/200  (SDP Answer, 

"active")

6.  180/200  (SDP Answer,  media inactive)

10.  Session set up continues as for normal IMS sessions

A2

B1

B3

A3

7.  Ack

8.  Ack

9.  Ack

B2

Ringing at UE#B


Figure 4.5: IMS Session setup indicating resources available in the initial INVITE/SDP Offer

The resources can be reserved at different times during the IMS session setup, as shown in the figure 4.5 above and described below.

A1 and B1: If the resources are reserved before sending the INVITE, then the actual media and codecs that eventually will be used is not known. The authorization of resources reserved at A1 and B1 would not be able to rely on any SIP/SDP information, i.e. either subscription information would have to be used or only best effort resources would have to be used. Also, there would be an additional delay if the resource reservation and sending of the INVITE is done sequentially. It is proposed to not further analyse this option.

Combined A1/A3 and B1/B3: Best effort resources could be “always” available. The initial media would then be transferred on the best effort bearer and when the SDP answer is received the appropriate resources could be reserved. This approach is used by PoC, see TR 23.979. There may be a risk of starting of with best effort resources for real-time media, as that may give a bad perception (e.g. media clipping) of the quality until appropriate IP-CAN resources have been reserved for the media or “ghost ringing” may occur if the appropriate resources are not eventually available at A3.

A2 and B2: If the resources are reserved when sending the INVITE, the actual media codecs may not be known unless a limited set of codec and codecs modes are used in the initial offer or the resources are reserved according to the most demanding codec property for each media component. It could be seen as a waste of resources if the resources are reserved at the INVITE, but that might not be a problem as the resource will be released if the call is not answered and e.g. if using shared resources that is probably even less of a problem.

Combined A2/A3 and B2/B3: This is the same as “A2 and B2”, except that the resources used at the IP-CAN is modified according to the SDP answer, to ensure an efficient resource usage. That might be beneficial if dedicated resources used.

It should be allowed to reserve resources at e.g. A1 and B1, but for optimized resource utilization the following is recommended:

To apply appropriate QoS for potential early media, the resource reservation should be initiated at A2 and B2 (or B3), i.e. the options “A2 and B2” or “Combined A2/A3 and B2/B3” are the preferred options for reserving resources if the initial INVITE indicates that resources are available even though they are not reserved yet.

However, the UE should be aware whether the initial INVITE is allowed to indicate that resources are available even though they are not reserved yet.

Editor’s Note:
It is FFS which procedure to use in a GPRS IP-CAN, see subclause 4.2.1

4.3
Conclusion

The following recommendations are guidelines when deciding which options to apply for session setups when realtime media is used.
In the case that both the UE and network support NRSPCA and Bearer Control Mode “Network Initiated” is applied, then the flow described in Figure 4.4 should be followed with the UE indicating that resources are available.
In the case that the Bearer Control Mode “UE Initiated” is applied, then the optimal flow depends on the characteristics of the application. It is though recommended that the flow in figure 4.x is followed with the UE reserving resources a short time after sending the INVITE. It is also recommended that the UE indicates that resource reservation is required for the media in case no resources are available for the media. 
( End Change (
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