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1
Introduction

Previous SA2 documents on the topic of the appropriate QoS for signalling have suggested:

· re-use of the interactive traffic class

· introduction of the new QoS requirements. In particular, the need for a limited transfer delay was highlighted (because not provided by the interactive TC)

Liaisons with other groups (RAN2 and RAN3) have been exchanged and the responses indicate that the use of interactive class is assumed, but the current attributes may not be sufficient.

A need for fast transfer of packets is the key difference between SIP and general Interactive traffic.

2
Why a new Attribute or Flag ?

SA2 believe that the QOS required for the PDP signalling context is somewhat different to that required for Interactive PDP context. Hence SA 2 see the need to indicate this QoS difference from the SGSN to the UTRAN in the R’5 standards.

SA2 would like to ensure that a consistent set of CRs is sent to the March 2003 plenaries such that some form of differentiated QoS for the signalling PDP context is provided in the R’5 standards.

Some motivations for SA2’s desire to have additional QoS control for the signalling PDP context include:

a)
R’99 users may heavily load the network with “interactive THP=1” traffic;

b)
many R’99 mobiles will indicate “subscribed” as the values for traffic class and THP. Hence the QoS values stored in the HLR will be used by the SGSN; and

c)
the SGSNs are unlikely to use the HLR’s PLMN-ID to alter the QoS values supplied by the HLR. Hence in-bound roamers can heavily load the network with THP=1 traffic.

3
SA2 Requirements: SIP Signalling indication or QoS Parameter ?
SA2 has clearly indicated that they are proposing the basic flag in order to be sure to have at least something for March03 and this is a good thing. However, it is by default and they prefer to have the right parameter in one shot as defined by RAN3:

“If RAN 3 are unable to complete their more sophisticated work before the March 2003 TSG plenaries, then SA 2 will propose that TSG-SA accept the attached CR which provides basic functionality for the QoS of the signalling PDP context”

Conclusion: The flag is only the basic (i.e. the minimum) to be done. But SA2 still would prefer the exact requirements fulfilled. 

Moreover, understanding SA2 requirements, a Flag is binary: yes or no. It would mean: yes it is SIP Signalling, or no: it isn’t SIP Signalling.

It is not exactly what SA2 requests RAN3: they ask for something more generic, service agnostics, according to the current principles of TS23.107: see the above words highlighted from the SA2 liaison:

QOS required, QoS difference, differentiated QoS
3.1 Flag is not completely service agnostic

In order to the flag to be useful, it must be taken into account by the RNC that will handle resources based on it. To be efficient, the RNC will take measures tailored to current use of Sip Signalling service. The more tailored they will be, the more efficient but on the other hand, the more specific: they will be specific to Sip Signalling traffic and not reusable easily for other traffic that have the same burstiness but different characteristics (such as call flow message sizes). 

In order to be applicable to other services, it must not only specific to Sip Signalling but indicate QoS characteristics via a QoS parameter that is missing today to represent services such as Sip Signalling but potentially other similar ones (like a guaranteed bit rate is agnostic of the service).

Although primarily introduced for SIP signalling, use of interactive with limited delay should not in principle be precluded for other (future) services.

3.2 Flag is not future proof

The same argument of flexibility applies to future services if we want the solution to be future roof. It should not only be defined for current IMS based services, but also future IMS based services and signalling methods.

4
Which QoS parameter: Delay Requirement and Message Size

This QoS required for PdP Signalling Contexts as been expressed indeed several times by all the groups around RAN3. The main requirements that has been expressed many times are the delay, the reliability and the priority but the key requirement is the delay requirement as expressed in different liaisons by all groups :

By SA2:

1) Delay requirement : the  typical SIP call setup flow and expected size of messages should be indicated by CN1 to allow RAN group to determine the bit rate of the RB to select: 

a) Expected duration of SIP call session setup: it is desirable that the SIP call session setup delay approximates the call-setup delays that users have become accustomed to for circuit-switched voice service. 

b) Expected message flow and size of SIP messages: the SIP messages flows and size of messages (taking into account compression) defined by CN1 for SIP session establishment and release cases should be taken into account.

By RAN2:

It was assumed that the SIP signalling would use the Interactive Class with some additional attribute(s). The additional attribute(s) would be generically indicating that a signalling QoS is required (i.e. low bit rate and highly reliable).
Note: bit rate is another expression for a normalized packet size.

By RAN3:

2) Delay requirement: 

1. The IMS call control signaling message shall be delivered with a minimum delay in the network even during a congestion condition. This means a targeted call set up delay with signaling RAB shall be similar to the call set up delay of current circuit-switched services or better. A mechanism to facilitate the priority handling among IMS call control signalling messages shall be supported to minimize the delay of IMS call control signalling messages when the network is congested.
As can be seen by the requirements expressed by SA2, the delay is tightly coupled with the expected size of messages. This is also why a flag would not be sufficient.

4.1 Flag cannot optimize between the different SIP Methods/Message sizes

A flag indicating “Sip signalling” RAB allows to meet the priory and reliability requirement by knowing that it deals with signalling. However, the delay requirement is particular because it will be measured by concrete value (comparison with CS call) and it depends on message size.

A Flag (i.e. a binary signalling indication Yes/No) does not allow to take into account that different  SIP Signalling services can have call set-up flows with different message sizes, requiring different treatments by the RNC to meet in the end the targeted delay. 

However, as other SIP methods than SIP/SDP allow longer delay, it would be a waste of capacity to make the resource reservation for the RAB based on the largest message size that can be used by some SIP method with SIP/SDP delay requirement. On the other hand SIP/SDP method allows inclusion of additional payload to INVITE message, which can again increase the message size significantly.   
4.2 Flag dosen’t optimize globally with other services

With a basic indication such as a flag, the RNC can indeed fulfill the “priority” requirement and have the SIP Signalling PDU come in front of other PDUs from potentially other services like as stated by SA2:

“SA2 proposes that SIP Signalling shall get a relatively high priority compared to UE data or SMS,”

However, if, because the message size was short for this SIP PDU, the delay constraint was not difficult to meet, the RNC may have delayed occasionally another conversational, streaming PDU whereas it was not absolutely necessary: the behaviour in the RNC is not optimised.

5 Flag vs Parameter:  Better accuracy with same coding effort

In terms of coding, regardless of whether we introduce a flag or a parameter, this is a new IE to add on the Iu interface: with the flag, this IE is defined as a binary value; with the parameter: it has a range of value. This makes no difference.

If we are to introduce a new IE, let it have a more flexible range of values: again it will allow to have RNC behaviour tailored on size of messages, remain service agnostic, be future proof to further introduction of new IMS signalling or others, and fulfil the exact requirement from SA2 which is to have a new QoS parameter (generic) over Iu: not a SIP Signalling service indication.

6
Normalized Target Delay
It is therefore proposed that the interactive class be enhanced by the addition of a delay QoS parameter. This transfer delay is a target for the network and it applies to a given normalized packet size. Target delay for normalized packet size is not an average value, which may not be as meaningful. Therefore it is a different transfer delay than the one defined in R99 for the conversational and streaming classes. It is a “target delay for given size” which requires to guarantee a low delay but only over short periods of time.

7
Conclusion & Proposal

It is proposed to agree on the following parameter “Normalized Target Delay” in the CR556 on Ranap.

It is proposed to send a liaison to SA2 to inform them on RAN3 choice.
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