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1. Introduction

This paper discusses the issue of how to define an appropriate QoS in UMTS in order to carry signaling in bearer traffic. A number of contributions have already been discussed on this topic, so a status and summary is given. Further, a proposal is made with the initial analysis of the impacts to the release 5 specifications.

2. Status

2.1 Proposals for new traffic class

The following contributions advocate the definition of a new traffic class for signaling:

· Ericsson document in S2 QoS adhoc in Antwerp, May 2001 [S2-010852]

Summary of key points made in that contribution:

- none of the existing traffic classes have the appropriate characteristics to carry signalling 

- it shall be possible to give signaling a higher priority over other classes 

- to facilitate network dimensioning and avoid misuse of the bearer, the network can limit the average rate that may be used on this bearer

- It is proposed to add a fifth class “Signalling” to the already defined four classes.

No other attributes than the traffic class attribute shall be signalled at PDP context activation. Allocation/Retention Priority will be as subscribed.

· Motorola document in S2#19 in Sophia-Antipolis [S2-012246]

Summary of key points made in that contribution:

- Latency requirements for a particular signalling traffic are tied to the associated traffic class. 

- main characteristic is always being there when control information is required to be transported. 

- the network management software need to rearrange the signalling according to the new QoS defined, depending on the user data QoS priority as defined by PDP context

- none of the existing traffic classes can be used for signalling as they were designed. If reusing an existing selected traffic class, it has to support additional signalling class requirements.

2.2 Proposals for modified traffic class
The following contributions advocate the usage of the interactive class in conjunction with the source statistics descriptor for signaling:

· Lucent and Nokia document in S2 QoS adhoc in Antwerp, May 2001 [S2-010971]

Summary of key points made in that contribution:

· backwards compatibility issues are to be considered

· The UE knows best what kind of signalling traffic it will send / receive on the signalling PDP context, so the UE should be allowed to set the QoS parameters

· The decision as to what priority is given to the QoS signalling should be left to the operator  
· Nokia and Ericsson document in S2#20 in Kobe [S2-0122884]

Summary of key points made in that contribution:

· Need ability to reuse the existing QoS concepts as much as possible for the signalling PDP context

· need to standardize the needed changes during R5

3. Analysis of SIP requirements 

We need to identify the behaviour of the SIP flow to/from the mobile, so that an appropriate radio bearer can be identified for SIP signalling.  Note that SIP flows may be used for call setup, where the bearer path is distinct from the SIP signaling, or may actually carry the bearer data (e.g., presence & availability information, instant messaging).

· Average & burst bit/packet rates.  

There will be a flurry of messages at call setup and teardown, and in-call messaging only for advanced features.  Given the variable duration of calls, and the clustering of SIP messages at call setup and teardown, "average" packet or bit rate is not meaningful.  Call setup packets will typically all be exchanged in a few seconds between call origination and answer, and call teardown packets should be exchanged in less than one second.

Please see below for numbers and sizes of messages, and for latency requirements, from which packet/bit rates may be derived.

· Packet size distribution. 

Packet size will be determined by whether or not header compression or stripping is used. 3GPP is currently working on Stage 2 & 3 specifications, and are defining some additional information to be included in SIP messages beyond that specified by the IETF SIP WG. At the same time, 3GPP has decided to not send some IETF-required message content in messages after the initial ones that contain that content (P-CSCF adds the dropped content to TE-originated messages before relaying). Thus, the following packet-size numbers, based measurements for an implementation based on RFC2543bis, should be considered ballpark numbers.
· Number of messages for typical call setup and teardown: 5 and 2
· Min/max/mean message size for call setup:  223/648/401 bytes
· Min/max/mean message size for call teardown:  249/274/262 bytes
Compression may optionally be used at two levels: PDCP-negotiated compression of UDP/IP (done at RNC), and compression of SIP headers (done at P-CSCF).

· Sensitivity to link errors & dropped packets 

High reliability is needed over the radio interface, in order to reduce message retransmissions. 

· Sensitivity to delay and packet jitter. 

While there is no jitter sensitivity, there is delay sensitivity. 

One-way, end-to-end latency should be less than 250 ms, in order to approximate the call-setup delays that users have become accustomed to for circuit-switched voice service.

In summary the signalling bearer has the following characteristics:

· amenable to bursty traffic

· relatively small packet size

· low (very low) packet loss

· transfer delay preferably < 250 ms in the UMTS network, for a SIP message used to establish an IMS session 

From a delay point of view, this effectively puts signalling in the same class as conversational voice. However since the signaling may use an “always-on” PDP context (due to the bursty nature of the traffic), in order to avoid constant radio resource reservation, the delay may only be a “target delay” i.e. may not be guaranteed as in conversational class. The exact mechanisms and parameters to achieve this target delay will need to be studied. 

This lines up with the QoS classes proposed in 22.105 (see Figure 2, Table 1), where a low delay error intolerant class is defined for applications such as Telnet and interactive games, but could equally be used for signalling.

4. Discussion

The following points need to be analyzed:
4.1 Is SSD the appropriate way to signal QoS signaling requirements?

Currently, the MSC sets the source statistics descriptor for CS calls carrying speech because it knows the nature of the service via the Bearer Capability IE.

Activate PDP context doesn’t have such information, which is why the only way to make this work is to change this SSD parameter and to make the mobile send it.

The semantics of the source statistics descriptor is to have the UTRAN take specific behaviour on the radio encoding of the information flow (unequal error protection for speech frames). This is different from any treatment required for signaling in the UTRAN.

In fact the concept of an SSD for signalling is almost orthogonal to the Traffic Class concept. SSD does not appear to be intended to specify a QoS requirement at all. The purpose of the SSD is to indicate that there is some particular statistical pattern or other quality to the traffic data which can be used to reduce the (radio) resources that are required to deliver the particular Quality of Service requested by the TC and other QoS parameters. SSD is used by Admission Control to minimize radio resources, based on a predefined knowledge of the traffic statistics. This means that SSD is not in itself a specification of QoS requirements, but something which will help the network meet the requirements in a more efficient way.

So, independently of how the QoS requirement for signalling are sent, an SSD of 'signalling' would be used if 'signalling' implied a particular statistical pattern of messaging, but the SSD should not be used to signal or derive the QoS requirements on the bearer.

The fact that SSD does not really specify a QoS requirement is reflected by the fact that it is not present on all the interfaces where it is now proposed to be added. Currently SSD is only in the places where it is useful for its optimisation role, and not in all the other places where QoS requirements need to be specified.
4.2 Implication of re-using a Traffic Class

The problem is that since the current parameters do not fit with the signaling requirements, the only way to make this work is to say that the parameters (other than TC and SSD) are ignored by the network elements. This means that all network elements will need to treat the handling of the chosen Traffic Class in a different than defined in R99. Using a current Traffic Class and tweaking it to fit signaling in it, is not a clean solution.

In conclusion on the 2 above points, the specific parameter "source statistics descriptor" is the wrong parameter to use. Also, modifying an existing Traffic Class in the case of a certain SSD value only, is not a clean solution. Further, using SSD/Interactive class is not less work than introducing a new signalling traffic class, because necessary radio bearer work in rel5 is needed in all cases. If we do not do any radio bearer work, then there is no point in doing any enhancements to the current QoS mechanisms.

4.3 Usage of Traffic Class

In UMTS R99, traffic class is central to the resource allocation schemes expected within the UTRAN. And living within those boundaries, the QoS requirements for a SIP session do not fit.  The CSCFs essentially require very similar QoS to what is used with the dedicated Signalling RBs used by the MSC and SGSN. In order to give the CSCFs an SRB, we need a signaling traffic class.  

When analysing the existing Traffic Classes, it is shown that in order to support signalling in a clean architectural way, there is a need for a new TC.

4.4 Is this TC only for SIP or to signalling in general?
This new class can be used for more than just SIP because there will be other applications that will be able to benefit from it. Any local IP-based signaling will benefit from a new signaling class. 

That said, typically in release 5, the main user for this TC is likely to be SIP signalling.

4.5 How to manage the priority of this new TC compared to other TC?

The priority of the traffic on the signalling TC will be determined when the actual QoS parameters are defined, because the priority depends on facts such as the definition or not, of guaranteed bit rate, transfer delay, etc.

4.6 what parameters are required from the mobile?

The mobile is allowed to only ask for TC=signalling. Other parameters may be sent but are optional. This way if the mobile has a request (e.g. it does know the delay/bandwidth requirements), then this info may be used by the network. But it is not required because the network will have default settings for signalling.

5. Proposal

On the basis that:

· The QoS requirements of SIP signaling are as analyzed above

· There is no existing traffic class that meets those requirements today

· Playing around with existing QoS attributes (e.g. usage of SSD) does not remove the requirements for new RBs to support SIP and other signalling.

· No matter what mechanism you choose we still need new RBs for this thing to work.

· A new TC allows by a simple rule to allocate the appropriate Radio Bearer, so that it can be multiplexed at MAC level with DTAP signalling (less costly on the radio interface efficiency/complexity)
· The definition of a new QoS class for signalling will complement existing traffic classes to ensure clear identification of signalling traffic in the network and therefore appropriate handling.

We propose the following:

· A new signaling TC

· QoS requirements same as the command and control class (22.105) i.e. low delay, error intolerant, bursty, data rates limited to 32 kbit/s etc 

· Signalling TC is enough for network to cope, but other parameters should be allowed if mobile wants to send them

The actual set of QoS parameters assigned to the new signaling traffic class are for further study. It is recognized that the time taken to establish a new SIP session will be linked to the transfer delay assigned to the signalling PDP context. This problem exists whether or not it is decided to create a new traffic class for signalling.
