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1. Introduction

In this document it is proposed to include two parameters in the SDP to signal the Maximum Bit Rate (MBR) and the Maximum SDU size (MSDU) from a PSS server to a PSS client. In addition, the two granted parameters after PDP context establishment are communicated via RTSP from the PSS client to the PSS server. This mechanism makes PSS server and client co-aware of the QoS profile parameters to improve the delivered media quality.

2. Background and rationale

Currently there is no way for a PSS server to signal to the PSS client what is the maximum bit rate used for the transmission of media streams. The latter has information only about the guaranteed bit rate, but not about the maximum bit rate [1]. The PSS client can make three kind of decisions:

A.  Choose a MBR value that is equal to the Guaranteed Bit Rate (GBR) in the QoS profile. This could cause packet losses and bad received quality whenever the bit rate exceeds the guaranteed bit rate (= maximum bit rate). For example, if the media sequence is encoded at an average bit rate of 60 kbps (including packetization headers), then GBR = 60 kbps (= MBR). If some sporadic high bit rate peaks at 64 kbps are occurring, then the effect would be a certain period of packet losses at the receiving PSS client (the period is equal to the time the bit rate exceeds 60 kbps). 

To avoid this situation, the MBR and GBR in the QoS profile could be set in a way such that GBR = MBR = 64 kbps. This would avoid packet losses, but it translates into an inefficient way of handling network resources through over-engineering, because the bandwidth between 60 and 64 kbps would not be used all the time, producing a waste of 4 kbps on average. In addition, there would be no way for the PSS client to know that 64 kbps is the right value to place in the MBR parameter, because this information is resident in the PSS server. So, in practice the second possiblity, although not very efficient, would not be possible.

B. Choose a maximum bit rate higher than the guaranteed bit rate by making some estimations. These can be inaccurate, because even if the client uses past history information about the MBR, the maximum bit rate used by a generic server cannot be easily predicted. Packet losses can occur also in this case.

C. Choose a very high maximum bit rate value, in order to get a downgrading from the network to the maximum subscribed bit rate (resident in the HLR). 

Solutions B and C would yield some inefficiencies because the streaming server would not be informed about the maximum bit rate of the UMTS bearer, making possibly wrong assumptions about transmission bit rate and bandwidth adaptation algorithms.
A similar problem occurs with the maximum SDU size parameter. If a PSS server is able to signal to the PSS client the MSDU size used, it allows the PSS client to set up a PDP context with the right QoS profile parameter. If this information would not be available in the mobile station, the PSS client should set the maximum SDU size to an arbitrary, possibly the maximum value (1500 bytes) to be on the safe side. However, this would cause wrong network assumptions about the characteristics of the traffic (for example by setting the MSDU parameter to 1500 bytes, and having a real traffic with SDU sizes of 500 bytes max.). In the best case, unnecessary network buffer allocation is produced. In the worst case, setting an arbitrary MSDU size parameter would cause packet losses, due to policing.

In addition, the PDP context activated by the PSS client might be granted with different QoS profile parameters. For instance, the granted MBR and MSDU size parameters could be different from those signaled from the PSS server to the PSS client. In order to make the PSS server aware of the granted values, the PSS client can communicate the granted QoS profile parameters to the PSS server. In this case, both PSS server and PSS client are aware of the QoS profile parameters used in the PDP context.

3. Advantages of PSS server and client co-awareness

Making PSS server and client co-aware of the described QoS profile parameters brings a number of advantages. They are described in the following:

1. It allows a better bearer allocation by specifying a more precise QoS profile parameters, avoiding packet losses and enabling better media quality.

2. Possibility to efficiently use the delta bandwidth computed as MBR – GBR. This bandwidth can be used simply for handling/absorbing peaks of video bit rate or in a more advanced fashion for bandwidth adaptation.

3. Signaling the actual MSDU size from the PSS server to the PSS client and vice versa,  helps the network in maintaining the target SDU error ratio within the given transfer delay (because in general the larger the packets, the most difficult is to keep the target SDU error rate). No unnecessary buffers are allocated in the network.

4. It helps a PSS server in transport and packetization decisions for transmission rate adaptation and scheduling.
5. The co-awareness system is backward compatible to Release 4 and 5 PSS specifications.
4. Example

Here we briefly give an example of PSS session using the SDP and RTSP QoS profile parameters, by means of a set of steps:

1. The PSS sends the QoS profile parameters to the PSS client in the SDP of the 200/OK response to the initial PSS client DESCRIBE request. These parameters are the server-optimal parameters, meaning those that the server would like to use during transmission. For example the attributes at a media level:

…

a=X-3gpp-maxbitrate:70

a=X-3gpp-maxSDUsize:1000

…

2. The PSS client receives the QoS profile parameters in the SDP, and tries to activate a PDP context using those suggested parameters by the server.

3. The 3GPP network responds to the PSS client PDP context activation with a set of granted QoS profile parameters that could be identical to those requested or different (because downgraded because user profile stored in the HLR has been exceeded or because network resources are unavailable).

5. The PSS client, in order to make the PSS server aware of the granted parameters, communicates the granted QoS profile parameters to the PSS server via a SETUP (or PLAY) RTSP message.

  C->S: SETUP rtsp://example.com/foo/bar/baz.rm RTSP/1.0

      

 CSeq: 302

          Transport: RTP/AVP;unicast;client_port=4588-4589

          X-3gpp-GrantedMaxbitrate:64

          X-3gpp-GrantedMaxSDUsize:800

6. The PSS server receives the granted QoS profile parameters and is aware and aligned with the real parameters of the PSS client. At this point the server can eventually change its transmission settings if the original suggested QoS profile parameters do not correspond to the granted parameters because of some downgrading. 

7. Proposal

It is proposed to consider the QoS profile parameters in the SDP and RTSP for inclusion in TS 26.234 Release 6, and possibly also for previous releases through CRs. 
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