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Key Issue:
UMTS Bearer parameters

1. Introduction

UMTS technical report: 3G TR 23.907[1] gives the bitrate attributes for UMTS Bearer Service using Maximum bitrate and Guaranteed bitrate.
At the last meeting of the QoS ad-hoc group several problems associated with these definitions were brought to the attention of the group:

1. They are ambiguous and open to interpretation (causes interoperability problems between different UMTS vendors’ equipment). 

2. The policing function (window based) which is important to QoS provision is not easy to implement. 

3. The characterization of traffic burstiness is not clear either (statistical multiplexing gain not achievable). 

4. The mapping from the UMTS QoS attributes to Internet QoS attributes (GQoS, RSVP, etc.) is intractable and inefficient (causes interoperability problem between UMTS and internet/IP world). 

5. Not future proof and unable to leverage developments taking place in the IP community.

Therefore, at the beginning of making out the QoS profile, we suggest using an alternative like GQos [2] or Tspec [3] to describe the bitrate and burstiness attributes of UMTS Bearer Services.
It is proposed to use token rate (r), token bucket size (b) and peak rate (p) for characterizing the UMTS traffic. A flow with <r, b, p> attributes has the property that, within any time period, T, the maximum number of bits(or bytes) delivered at a SAP is given by A(T)= min [p(T, b+r(T].  Furthermore, p must be greater than or equal to the token rate, r. 

The <r, b, p> may be used to facilitate admission control based on available resources, and for resource allocation within UMTS. Quality requirements expressed by e.g. delay and reliability attributes only apply to incoming traffic less than or equal to the <r, b, p>. 
2. Proposal

The following changes to the UMTS Bearer Reliability attribute in chapter 6.4.2.1 of 23.907 [1] are proposed.

6.4.2
UMTS Bearer Service Attributes

6.4.2.1
List of attributes

[Note: The text within square brackets explaining the purpose of each attribute can be excluded later if that information is given elsewhere in the technical report.]


Traffic class [‘conversational’, ’streaming’, ’interactive’, ’background’]

Definition: type of application for which the UMTS bearer service is optimised

[Purpose: By including the traffic class itself as an attribute, UMTS can make assumptions about the traffic source and optimise the transport for that traffic type.]




Peak Rate, p [equivalent to maximum bitrate]
Measured in bytes per second.

The Peak rate limits how fast the traffic may be delivered at the SAP. If tokens are available, it is possible for the flow to send the traffic at the peak rate.

[Purpose: Peak bitrate may be used to make code reservations in the downlink of the radio interface. It may be used to limit the delivered rate to applications or external networks with such limitations.]



Token Rate, r [equivalent to guaranteed bitrate]
Measured in bytes per second. 

The token rate is the rate at which tokens are placed into token bucket. If there are not enough tokens, the host must wait until enough credits are accumulated in the bucket.

Note that the token bucket algorithm should not be interpreted as the required implementation, as long as the UMTS vendor is compliant with the algorithm.
[Purpose: Token rate may be used to facilitate policing and admission control based on available resources, and for resource allocation within UMTS.]

Token Bucket Size, b

Measured in bytes.

The token bucket size controls the maximum amount of data that the flow can send at the peak rate.  More formally, over any arbitrarily chosen interval T in the life of the flow, the amount of data that the flow sends cannot have exceeded (b + r * T) bytes.
[Purpose: Token bucket size can characterize the burstiness of the traffic and may be used to facilitate policing and admission control based on available resources, and for resource allocation within UMTS.]
Delivery order [y/n]

Definition: indicates whether the UMTS bearer shall provide in-sequence SDU delivery or not.

[Purpose: the attribute is derived from the user protocol [PDP type] and specifies if out-of-sequence SDUs are acceptable or not. This information cannot be extracted from the traffic class. Whether out-of-sequence SDUs are dropped or re-ordered depends on the specified reliability]

SDU size information [bits]

Definition: list of possible exact sizes of  SDUs

[Purpose: UTRAN needs SDU size information to be able to operate in transparent RLC protocol mode, which is beneficial to spectral efficiency and delay when RLC re-transmission is not used. Thus, if the application can specify SDU sizes, the bearer is less expensive.]

Reliability

Definition: information on the reliability in terms of error ratio etc that the UMTS bearer provides. The error ratio is the relation between erroneous SDUs/bits and SDUs/bits requested to be transferred. Whether one or both of SDU and bit error ratio apply to a certain UMTS bearer is FFS. Additionally, reliability specifies whether the UMTS bearer shall deliver SDUs with detected errors or discard these SDUs. Whether this is implicitly given by the two above mentioned error ratios is FFS.

[Purpose: used to specify the reliability needed by the application. Especially UTRAN may set internal parameters based on this value; the reliability impact on the CN is assumed to be negligible.]

Transfer delay [s]

Definition: time between request to transfer an SDU at one SAP to its delivery at the other SAP. Transfer delay is specified for one or more fixed SDU sizes. Exact statistical transfer delay definition and fixed SDU sizes are FFS.

[Purpose: used to specify the delay tolerated by the application. It allows UTRAN to set transport formats and ARQ parameters.] 

[Note: Transfer delay of an arbitrary SDU is not meaningful for a bursty source, since the last SDUs of a burst may have long delay due to queuing, whereas the meaningful response delay perceived by the user is the delay of the first SDU of the burst.]

Traffic handling priority

Definition: specifies the relative importance for handling of all SDUs belonging to the UMTS bearer compared to the SDUs of other bearers.

[Purpose: Within the interactive class, there is a definite need to differentiate between bearer qualities. This is handled by using the traffic handling priority attribute, to allow UMTS to schedule traffic accordingly. By definition, priority is an alternative to absolute guarantees, and thus these two attribute types cannot be used together for a single bearer.]

Allocation/Retention Priority

Definition: specifies the relative importance compared to other UMTS bearers for allocation and retention of the UMTS bearer.

[Purpose: Priority is used for differentiating between bearers when performing allocation  and retention of a bearer, and the value is typically related to the subscription.
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