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Resource Allocation for Streaming in A/Gb mode

1. General Discussion

A detailed description of how a streaming service can be enabled as a result of both RTSP and SM procedures is provided in this paper in order to discuss the following concepts:

· RTSP signalling proceeds to the point where the availability of radio resources suitable for the streaming service must be confirmed before any additional RTSP signalling can occur (see [1]).

· The PDP Context activation procedure for a streaming service involves the SGSN verifying that the BSS has sufficient radio resources before the PDP Context activation procedure can complete.

· Upon successful completion of the PDP Context Activation procedure for a streaming service RTSP signalling proceeds to inform a media server that it can begin transmission of user plane payload to the MS.

2. Basic Sequence of Events

The main sequence of events associated with an MS that decides to activate an RTP/UDP/IP based streaming service are shown in Figure 1 below.














Figure 1 : Message Flows for Resource Allocation

a. A PDP Context appropriate for RTSP is activated (e.g. an interactive service) This PDP Context may be maintained indefinitely once activated. The BSC does not immediately allocate radio resources for this PDP Context as its QoS delay attribute allows for resources to be allocated as the need to send RTSP signalling arises.

b. An MS user decides to activate a web browser and a PDP Context appropriate for web browsing is activated (e.g. an interactive service). 

c. User interaction with a web server result in both an UL and DL TBF being established. 

d. Ongoing user interaction results in a request for information managed using streaming services and RTSP signalling is therefore initiated. RTSP signalling results in the MS determining the streaming QoS requirements and the source and destination ports to be used by the MS and media server during the streaming session. The PACCH of the UL and DL TBFs used for web browsing may be used to establish additional UL and DL TBFs for RTSP signalling or TBF sharing may be used.

e. RTSP signalling proceeds to the point where confirmation of radio resource availability is required before allowing the media server to begin sending streaming payload [1]. This requires RTSP  (in the MS) to send SM a service request primitive and wait for a confirmation before proceeding.

f. SM in the MS then proceeds to activate a PDP Context appropriate for a streaming service. This may be done by using an existing UL TBF (e.g. a TBF established for RTSP and maintained using extended UL TBF mode) or by establishing a new UL TBF. The MS uses the UL TBF to send the SGSN an Activate Secondary PDP Context Request message that includes source and destination port information within the TFT (traffic flow template) IE.

· At this point the SGSN initiates the Create BSS PFC procedure by sending a CREATE-BSS-PFC PDU to the BSS. Receipt of a CREATE-BSS-PFC PDU at the BSS indicates that it should create a BSS Packet Flow Context using the Aggregate BSS QoS Profile (ABQP).

· The BSS considers the QoS attributes of the ABQP to determine if it has sufficient radio resources to satisfy the QoS requirements for the streaming service.  Assuming there are sufficient radio resources (a MAC function) the BSS sends a CREATE-BSS-PFC-ACK back to the SGSN. The BSS may place restrictions on the requested ABQP given its capabilities and the current load. 

· Once the BSS reserves and confirms availability of radio resources it could send out PACCH messages to the MS providing the actual resource allocations.

· PACCH can be used assuming that extended UL TBF mode is used for the TBF on which the MS sends the Activate Secondary PDP Context Request message for streaming.

· If insufficient radio resources exist, the BSS sends the SGSN a CREATE-BSS-PFC-NACK and the PDP Context activation procedure fails. In this case the RTSP signalling would never come to the point of asking the media server to begin sending streaming payload.

g. The SGSN then sends a Create PDP Context Request message to the GGSN and includes the PDP address and TFT associated with the PDP Context to be activated. Note that the MS defines TFT in such a way that downlink PDP PDUs received over a packet network from a media server can be routed to the proper PDP Context (i.e. the PDP Context that best matches the QoS requested by the streaming application). The GGSN uses the same external network as used by the already-activated PDP context(s) for that PDP address, generates a new entry in its PDP context table, and stores the associated TFT.

h. The GGSN returns a Create PDP Context Response (TEID, QoS Negotiated, Cause) message to the SGSN.

i. The SGSN sends Activate Secondary PDP Context Accept message back to the MS. 

j. SM in the MS provides a success notification to RTSP so that RTSP signalling can proceed and cause the media server to begin sending streaming payload to the MS.

k. The media server starts sending RTP/UDP/IP based streaming payload to the MS.

3. Conclusion

It is proposed that the concepts identified in section 1 and shown in Figure 1 above be followed when attempting to establish an RTP/UDP/IP based streaming service. This will guarantee the availability of resources for streaming services before RTSP signalling and PDP Context activation procedures can proceed to the point of completion.
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