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Requirements for Streaming Services in GERAN A/Gb mode

TSG GERAN has agreed on the Work Item to identify the requirements and design guidelines for seamless support of streaming services in GERAN A/Gb mode. 

The justification for this WI is that the Streaming Service class QoS requirements defined in [TS23.107] can not be met in GPRS mainly due to service interruption during the cell/ routing area (RA) change procedures. 

The objective is to have the same support for Streaming Service in A/Gb mode as in UTRAN, such that streaming service is supported seamlessly in a PLMN independently of the RAN used.

 In the ongoing work on “Seamless support of streaming services in A/Gb mode” (GP-030206)  there are still some open issues that need to be clarified before setting the appropriate QoS attribute values that can be supported in GERAN A/Gb mode for the Streaming Service.  

The most important issues are related to the ‘Transfer Delay’ QoS attribute:

· Streaming Service A/Gb mode ‘Transfer Delay’ QoS attribute 

· Impact of data transfer interruption during Routing Area Update (RAU) procedure on the Streaming Service ‘Transfer Delay’ QoS attribute

· Relation between Transfer Delay QoS attribute and the client buffer

In this document these open issues are discussed and are to be seen as input to the WI on requirements for Streaming Service in A/Gb mode.

1. Streaming Service A/Gb mode ‘Transfer Delay’ QoS attribute

Trasfer delay in [TS23.107] indicates maximum delay for 95th percentile of the distribution of delay for all delivered SDUs during the lifetime of a bearer service, where delay for an SDU is defined as the time from a request to transfer an SDU at one SAP to its delivery at the other SAP. 

In GERAN A/Gb mode the QoS resource provisioning and control is done by means of BSS packet flow context (PFC). 

Therefore in GERAN A/Gb mode the transfer delay indicates maximum delay for 95th percentile of the distribution of delay for all delivered LLC PDU, where delay for an LLC PDU is defined as the time from a request to transfer an LLC PDU from one NSAPI to the the other NSAPI once the BSS PFC is set up.

2.  data transfer Interruption during RAU procedure and ‘Transfer Delay’ QoS attribute

The change of the cell/Routing Area requires activation/modification of the BSS PFC in the new routing path from the SGSN to the MS. Thus for the flows not belonging to the pre-defined packet flow contexts, the BSS PFC needs to be re-initiated and/or modified. During these procedures there will be no data transfer until a logical link is established between the MS and SGSN.  

The interruption of data transfer during these procedures will cause delay variation in the data transfer and possibly packet losses, which may affect the performance of the streaming service. 

The value of the delay variation of the data transfer will depend on the duration of data transfer interruption during Cell update and/or Routing Area update procedure.  

The interruption of data transfer during the RAU procedures in GERAN A/Gb mode is a common network event, the effect of which, specifically the induced delay variation as a result of it, should be taken into account in delivering QoS service to the end-user streaming application.  But, ‘transfer delay variation’ is not a QoS attribute of the streaming service class and it is not considered during the set up of the BSS PFC in the new routing path to the MS. Instead it is assumed that the definition of the ‘transfer delay’  (considering the 5% part) encounters for these network events as well. 

However, Transfer Delay QoS attribute should not be increased to the range of the maximum transfer delay variation as‘transfer delay’ and ‘transfer delay variation’ are two different measurement parameters and larger transfer delay doesn’t mean reduced ‘transfer delay variation’

3. Transfer Delay QoS attribute and the client buffer Size

In packet-switched networks it is a common practice that the play-out buffer at the receiving end compensates the induced delay variation. Of particular importance is the maximum delay variation, which is the value used for play-out buffers sizing. Furthermore, the applications may also be able to adapt their buffer sizes dynamically according to network events.

The same practice is used also in TS SA4 (see [TR26.937]) where it is said (see Section 6.2.5.1):

“Jitter buffering

The extra pre-decoder buffering required in an actual client, which is to tolerate for packet transfer delay variation (i.e. the maximum expected difference between transmission curve-reception curve). PSS client implementations may not include a separate jitter buffer, but jitter buffering is only a function performed by the pre-decoder buffer. “

Thus, based on this common practice the ‘de-jitter’ buffer size should not be linked to the ‘transfer delay’ parameter as is suggested in the current version of the TR (GP-030206), where the de-jitter buffer size is set to maximum transfer delay (see Section 6.4.1).

Instead the “de-jitter buffer” should be linked to the induced delay variation due to Cell Update and RAU procedures. The optimal size of this buffer should be such that the application is able to cope with maximum delay variation and consequently with the service interruption times.

Still, the ‘de-jitter buffer’ size remains application dependentand what is important  from the GERAN A/Gb mode part related to client ‘de-jitter’ buffer sizing is to define:

· The duration of the service interruption due to Cell Update and RAU procedures

· The distribution of the Cell Update and RAU over time, in order to understand how to size the client buffer in case it must handle more than 1 consecutive Cell Update and RAU on a short time distance (that may cause buffer underflow and rebuffering).
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