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Abstract

The applicability of the SG13 draft new recommendation I.371aal2 0 to the UTRAN transport network layer has been studied. 

Based on the observations from this study the benefits of introducing I.371aal2 in UTRAN, if and when it is supported by Q.2630 signalling, are discussed.   

In conclusion it is questioned whether the possible benefits of the new I.371aal2 are large enough to motivate the complexity and costs of introducing the changes in UTRAN networks. It is proposed that this question is considered by 3GPP TSG-RAN WG3.

It is also proposed that if 3GPP TSG-RAN WG3 finds the introduction of I.371aal2 functionality to be desirable,  some of the observations resulting from this analysis, are communicated to ITU-T SG13 and SG11, as a complement to the information in the response to ITU-T liaison statement 0. DOCPROPERTY "Keyword" \* MERGEFORMAT 
1. Introduction

The draft recommendation I.371aal2 under development by ITU-T SG13 has been motivated by a possibility to provide parameters for characterization of traffic flows on AAL2 connections, which are more suitable for use by connection admission control functions and less open to different interpretation at multi-vendor interfaces, than the current LC parameters of Q.2630 CS2.

Completion of the standardization by ITU-T is expected to result in a new Capability Set for Q.2630. 

3GPP RAN may want to provide additional input to ITU-T SG13 work in order to ensure that the new capabilities will be developed to meet 3GPP RAN needs with regard to functionality as well as time plans. 

This contribution reports a brief preliminary analysis of the applicability of the proposed transfer capability classes and traffic parameters to the use of AAL2 at the Iu, Iub and Iur interfaces in UTRAN.  We have also considered principle for how traffic parameter values could be derived from the information available at the radio network layer how they can be related to the current parameters in Q.2630 CS2 with the aim to identify overlapping functionality.

2. Preliminary analysis of the possible application of Draft I.371.aal2 for UTRAN

2.1 AAL2 transfer capabilities and traffic descriptor parameters

I.371aal2 recommendation 0 introduces a set of traffic control and congestion control capability classes and new traffic descriptor  parameters that are based on the Generic Byte Rate Algorithm (GBRA) and token buckets model. 

The proposed classes and the related parameters are:

· Fixed Bandwidth (FBW): PRcps, BPcps, Mcps

· Variable Bandwidth Stringent (VBW-S): PRcps, BPcps, Source Traffic Type, Mcps

· Variable Bandwidth Tolerant (VBW-T): PRcps, BPcps, SRcps, BScps Mcps

2.2 Mapping of Iu/Iur/Iub connection types on AAL2 transfer capabilities

The use of AAL2 connections at the Iu, Iub and Iur interfaces in UTRAN has been studied in order to find examples of the applicability of the proposed transfer capability classes.

The main (and only?) difference between FBW and VBW-S is the possibility for VBW-S to include a source traffic type parameter, indicating that the average rate is significantly lower than the peak rate. This allows the admission control function to make statistical estimates of the probability that many connections simultaneously need to transmit at their peak rate. In our view this difference between peak and average bit rates applies not only to speech connections but also to some signalling connections, and possibly also to connections for interactive data. It is not quite evident which of the FBW and VBW-S  transfer capabilities that should be applied to different types of Iur and Iub data streams. 

As all DCH data streams, which represent the main part of the traffic volume on Iur and Iub, have strict requirements on maximum transfer delay, due to frame synchronisation requirements, they cannot use the VBW-T transfer capability 

If “tolerant” QoS commitments implies unspecified and uncontrolled delays, the VBW-T capability class could only be considered for connections without strict timing requirements, such as Iur CCH and Iur/Iub HS-DSCH data streams.  We are not sure that this is the intention, but otherwise it is a matter of possibly different interpretations.  

2.3 QoS differentiation 

As the above analysis resulted in that the dominant part of the Iub traffic would use either the FBW or VBW-S transfer capability classes, there are reasons to support differentiation of delay tolerance among connections within these transfer capability classes. Different maximum delays can be acceptable depending on the type of service each connection shall support, e.g. to minimize the delay for conversational services at the expense of a somewhat higher maximum delay for data services.   

Draft I.371aal2 does not propose any way to indicate QoS, other than implicitly by means of the capability class. 
The need for QoS differentiation was addressed in the requirements for Q.2630 CS2 and was solved by the inclusion of the Path Type parameter. The required protocol support is thus already available in Q.2630 CS2.  

2.4 Traffic parameters

2.4.1 Token bucket size – Bcps

The maximum frame size used by the various user plane protocols is well known by the radio network layer requesting the AAL2 connections, and it is included in the SSCS information provided in each such request to the transport network layer. The maximum frame size  is then inserted in the Q.2630 protocol parameter “maximum length of SSSAR-SDU”. This parameter is needed for configuration of the SSSAR function at the AAL2 connection end-points, but could also be interpreted by intermediate nodes if relevant for e.g. the admission control function.

The user plane protocol frame size is different for different connections and is in many cases larger than the maximum CPS SDU size (45 octets), which means that segmentation into two or more CPS packets will be commonly used.

In the typical case that the CPS packets, resulting from segmentation of a user plane protocol frame, are transmitted in a burst on the AAL2 connection, the CPS token bucket size, Bcps, according to I.371aal2, is assumed to be set to at least this frame size, with addition of AAL2 overhead.  

Both the Bcps and the SSSAR-SDU size parameter values  will then be derived from the frame size information. In this particular case the signalling of Bcps could be viewed as redundant, but in a more general case it cannot be assumed that there is a strict relation between the SSSAR-SDU size and the Bcps value. It could then be motivated to include both parameters in the Q.2630 signalling. 

2.4.2 Peak rate

The required peak bit rate for each connection is in general well known by the radio network layer requesting the AAL2 connection, provided that it is defined to be measured over intervals at least as long as one Transmission Time Interval, TTI. For user plane protocols, that transmit at most one maximum size frame per TTI,  the peak rate is thus the maximum frame size divided by the TTI.  On some connections also short “control frames” are transferred at irregular intervals, which may need to be taken into account when calculating the peak rate (and the token bucket size).

In the current Q.2630 version, the parameter “Maximum CPS SDU bit rate” can be used to signal the required peak rate. The definition of this parameter is however formulated in such a way that it cannot be strictly applied (in a useful way) to the case that two or more CPS packets resulting from segmentation of a user plane protocol frame are transmitted in direct sequence.  

A practical solution, which can be used to arrive at consistent and useful values for different types of AAL2 connections in UTRAN, is to calculate the maximum CPS-SDU bit rate as “the maximum amount of CPS-SDU bits transmitted during one TTI divided by the TTI” , instead of as “the maximum ratio of the amount of bits transported during the inter-departure time between two subsequent CPS-SDUs and that interdeparture time”.  

Draft I.371aal2 introduces the parameter PRcps “Peak CPS byte rate” (byte/s).  As its definition is tied to the specified token bucket size, BPcps, the PRcps value can be calculated as the user plane protocol frame size (plus AAL2 overhead) divided by the TTI,  independent of the interdeparture time between subsequent CPS –SDUs. This avoids the problem with the formal definition of the maximum CPS-SDU bit rate.

As the main (only?) purpose these parameters are intended for is AAL2 connection admission control it would be redundant to signal both Maximum CPS-SDU bit rate and Peak CPS byte rate in the same Q.2630 ERQ. Although they are calculated somewhat differently, e.g. with respect to AAL2 protocol overhead, they are derived from the same basic information and the admission control function is not likely to use both parameters.

2.4.3 Source traffic type vs Average bandwidth  

The average bandwidth may for some types of traffic sources be predictable as an average over many connections, but is not known in advance for each individual connection. This applies to connections carrying speech as well as connections for signalling to/from user equipment (Dedicated Control Channel signalling) and also for many data services.  It is neither possible nor desirable to enforce any limitation within the transport network layer on the length of the period a connection can use its peak bandwidth. As the average bandwidth in many cases will be much lower than the peak, it is however important to allow this difference to be taken into consideration by the connection admission control function. There is thus a need to indicate the average bandwidth in the Q.2630 signalling. 

In the current Q.2630 version, the parameter “Average CPS SDU bit rate” can be used for this purpose.  An admission control algorithm may use the ratio between average and maximum CPS SDU bit rate as an “activity factor” expressing the probability that a connection is transmitting at its allowed peak rate as a basis for statistical prediction of the load on an AAL2 path.

In draft I.371aal2 it is proposed to use a Source Traffic Type parameter for this purpose. In section 5.3.2.3 it is explained: “Source traffic type for an AAL type 2 connection is an information that indicates that the source usually does not always send with its peak CPS byte rate.”  

The main limitation we see with this proposal is that the proposed source traffic type parameter does not include any explicit information about the estimated average bandwidth (or activity factor), but depends entirely on that this information is locally predefined in each AAL2 switching node for each source traffic type.

The number of different source traffic types that will be required to appropriately characterize the different types of Iu/Iur/Iub user plane connections in UTRAN is not known. There will be a need for 3GPP to specify these in order to ensure interoperability in multi-vendor networks and these will need to be programmed into AAL2 switching nodes used in the networks.

A way to make the source traffic type parameter more useful could be to standardize a number of generic source traffic type values representing different “activity factors”, e.g. in steps of 0.05, which can be taken into consideration by a generic admission control algorithm. An equivalent alternative solution could be to instead introduce a parameter “Average CPS byte rate”. 

It would be redundant to signal both Average CPS-SDU bit rate and Average CPS byte rate or Source traffic type in the same Q.2630 ERQ.


3. Discussion and conclusions

The most important requirements for the new parameters from a 3GPP TSG-RAN WG3 perspective have been summarised in the liaison to ITU-T SG13 0. The following is quoted from that document:

“RAN WG3 acknowledges the fact that the principles of I.371aal2 may have a great impact on the implementation of the AAL Type 2 node that is to comply with the new recommendation. RAN WG3 considers it to be important that the Traffic control principles that are to be introduced in the final I.371aal2 are simple enough to avoid complex implementations in UTRAN nodes.

Furthermore, the associated traffic parameter definitions should be unambiguous to avoid multiple interpretations and thus endangered interoperability between different UTRAN node vendors.”

The following observations are noted:

· The requirement  “simple enough to avoid complex implementations in UTRAN nodes” implies for example that it must not be mandatory to implement any traffic shaping or policing functions in the transport network layer of UTRAN nodes.   

· The proposed traffic parameter definitions seem to be unambiguous, except for the source traffic type (see below), but it is not quite obvious how different AAL2 connections for Iu/Iur/Iub should be mapped on the proposed transfer capability classes. Interoperability between different UTRAN node vendors may be easier, but not ensured just by changing the protocol. 

· One problem found with the proposed traffic parameters is the definition and use of the source traffic type parameter. A generic way to indicate the average rate for a connection, without requiring the transport network layer to know in advance the characteristics of different application layer sources,  is preferred.

· The CS2 version of Q.2630 includes parameters that in many cases allow more or less equivalent information to be signalled as required by I.371aal2. Due to the very high intensity of AAL2 connection changes within a UTRAN network the efficiency (simplicity) of Q.2630 signalling and corresponding node functions is of utmost importance. Redundant signalling of the same information in multiple parameters must be avoided, but could be a consequence if both the new parameters are added and the current Link Characteristics parameters are kept.  This aspect will also need to be considered with regard to compatibility between protocol versions. 

4.  Proposals

· RAN WG3 should consider whether the possible benefits of I.371aal2 are likely to motivate the complexity and costs of introducing I.371aal2 functions and related new Q.2630 protocol version into UTRAN networks, and thus actually needed for UTRAN. 

· If it is judged to be needed, it should be considered in which release of 3GPP specifications it should be planned to be introduced, and at which time the corresponding new Q.2630 capability set then needs to be available as an ITU-T recommendation. RAN WG3 should then also inform ITU-T SG 13 about the observations from the above reported preliminary evaluation of the potential applicability of draft I.371aal2 to UTRAN, as a complement to the information in the response to ITU-T liaison statement 0.

· RAN WG3 may also want to consider whether potential interoperability problems could be reduced by developing some guidelines or examples regarding choice of specific parameter values to be signalled for establishment of AAL2 connections via multi-vendor Iu/Iur/Iub interfaces for each of a number of typical radio bearer configurations.
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