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1 Introduction and background

In a previous contribution (S2-010880) it was pointed out that there is an anomaly between the QoS classes in TS 23.107 and those in TS 22.105 with respect to Interactive and Streaming. In TS 22.105, based on end-user performance expectations the Interactive class is more sensitive to delay than Streaming.

Section 6.3 of TS 23.107 implies that there is a need for a low delay in the Streaming class but is not clear on the stronger delay requirements for the Interactive class.

1.1 Extracts from 23.107 which are unclear and incorrect with 22.105:

Conversational and Streaming classes are mainly intended to be used to carry real-time traffic flows. The main divider between them is how delay sensitive the traffic is. Conversational real-time services, like video telephony, are the most delay sensitive applications and those data streams should be carried in Conversational class.

(…)

Due to looser delay requirements, compare to conversational and streaming classes, both provide better error rate by means of channel coding and retransmission. [note that in that text, “both” refers to interactive and background].
The unclear points above are:

· Conversational is for real-time streams and has most stringent requirement on delay

· Interactive class is more delay sensitive than streaming.

1.2 Extracts of 23.107 which are the correct interpretation and aligned with 22.105:

Conversational TC:

Real time conversation - fundamental characteristics for QoS:

-
preserve time relation (variation) between information entities of the stream;

-
conversational pattern (stringent and low delay).

Streaming TC:

Real time streams - fundamental characteristics for QoS:

-
preserve time relation (variation) between information entities of the stream.

Interactive TC:

Interactive traffic - fundamental characteristics for QoS:

-
request response pattern;

-
preserve payload content.

Background TC:

Background traffic - fundamental characteristics for QoS:

-
the destination is not expecting the data within a certain time;

-
preserve payload content.
The actual description of the classes shows the correct interpretation:

6.3.2 defines the streaming class and clearly shows that what matters for streaming is a delay variation within reasonable range (not as stringent as for conversational) rather than the delay. 
6.3.3 defines the interactive class and shows that what matters for interactive, in addition to preserving the payload, is the “request response pattern” – this means that the delay has to be limited and is to be compared to the definition of the conversational class in 6.3.1 where in addition to delay variation, the pattern is a conversational pattern (stringent and low delay).

This contribution discusses this issue and proposes a solution. 

This proposal was submitted to the Puerto Rico S2 meeting (S2-011085) but not discussed due to lack of time.

2 Discussion
It can be expected that applications such as web browsing and e-commerce will be important for 3G UMTS customers. These are clearly interactive applications, which can only tolerate a few seconds delay. At the same time, streaming services will also be important but are much less sensitive to delay.

Examples of importance of delay for interactive, from 22.105:

· web browsing “From the user point of view, the main performance factor is how fast a page appears after it has been requested.”

· E-commerce “The main performance requirement here is to provide a sense of immediacy to the user that the transaction is proceeding smoothly.”

Examples of importance of delay for streaming, from 22.105:

· Audio streaming “there is no conversational element involved and delay requirements can be relaxed, even more so than for voice-messaging.”

· One-way video “The main distinguishing feature of one-way video is that there is no conversational element involved, meaning that the delay requirement will not be so stringent, and can follow that of streaming audio.

· Bulk data “As long as there is an indication that the file transfer is proceeding, it is reasonable to assume some what longer tolerance to delay than for a single Web-page.”

· Still image “delay requirements for still image transfer are not stringent, given that the image tends to be built up as it is being received, which provides an indication that data transfer is proceeding.”

So, 22.105 is very clear about the relative importance of delay for these traffic classes and this needs to be clear in the SA2 specs too.

Currently, TS 23.107 includes a transfer delay attribute for the Streaming QoS class, although no maximum value has yet been specified; this needs to be added.

Transfer delay is not included as an attribute for the Interactive QoS class, instead traffic handling priority is introduced. However, this presents a problem in that it effectively creates several QoS sub-classes, and there is no indication of how the traffic handling priority should be applied in practice, eg how it is determined for a given application and how it can be signaled. More importantly, there is no indication of what delays will result and it is therefore quite likely that Interactive traffic will experience longer delays than Streaming traffic. This will not serve the customer well, nor be an efficient use of radio resources for the operator.

There are a number of ways we could deal with this:

(1) add transfer delay as a parameter to interactive class and remove traffic handling priority

(2) add transfer delay as a parameter to interactive class and allow co-existence with traffic handling priority, but ignore Traffic Handling Priority if Transfer Delay is present

(3) keep existing parameters (traffic handling priority, no transfer delay) and clarify the network requirement on transfer delay according to traffic handling priority values.

(1) is the cleanest solution, and could be suggested to the 3GPP groups which would be impacted (CN1, CN4, RAN3) so that they can evaluate backward compatibility impacts. For example they may determine that this is possible for release 4 onwards.

(2) has no real advantage compared to the other two as it adds a new parameter while keeping an unused one.

(3) has no backwards compatibility issue and can be done in R99 and make interactive class actually work in UMTS, even though it is not the cleanest solution. Thus we suggest to use this one for now and get feedback on (1).

3 Conclusion
It is proposed to clarify the text in 23.107 which is above the definition of the traffic classes, in order to clarify that:

· Conversational is for real-time streams and has most stringent requirement on delay

· Interactive class is more delay sensitive than streaming.
This is for the following reasons

· Consistency of text in 23.107

· Alignment with 22.105
· Streaming delay is not stringent, given that current Internet Streaming applications often result in real-time delays of tens of seconds. 22.105 proposes a maximum delay of 10 seconds
· Increasing delay sensitivity of a bearer invariably increases the cost of that bearer. If we place too stringent a cost on the streaming bearer then we make streaming bearers too expensive.
· Interactive applications are also delay sensitive (but less than conversational).
A CR is provided which clarifies the text in 23.107 according to the above points (S2-012090 to 92).

Another CR is also provided to clarify how traffic handling priority is to be used in terms of delay requirement (S2-012087 to 89). Based on the end-user performance expectations given in TS 22.105, which include server delays, a maximum value of 1 second is proposed for the interactive class.
We would also like to get feedback on the proposal to include transfer delay as an attribute of the Interactive class, rather than the current traffic handling priority. We propose to do this by sending a liaison to CN1, CN4 and RAN3 and ask them if this is feasible and in which release.

Finally a third CR is provided which proposes to define the maximum transfer delay for streaming in 23.107 to be of 2.5 seconds (S2-012084 to 86). There is no need to define a minimum value.
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