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1. Abstract

This contribution proposes changes to UMTS Bearer Service Attributes and Radio Access Bearer Serive Attributes to meet one of the key requirements of these attributes: "- QoS shall support efficient (air-interface) resource utilisation." [TR 23.907, Section 4.3, bullet 7]. The motivation and justification for these changes have been provided in contributions to the previous Qos-Adhoc meeting in New Jersey and in some accompanying contributions. 

2. Proposal

The following changes are proposed to the UMTS bearer Service Attributes in Section 6.4.2 in TR 23.907.

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.]

Token rate (r), token bucket size (b), peak rate (p) and maximum SDU size (M) are used for characterizing the UMTS traffic. A flow with <r, b, p,M> attributes (where p > r) has the property that, within any time period, T, the maximum number of bits delivered at a SAP is given by A(T) = M +min [pT, b+rT-M]. 

The <r, b, p,M> attributes may be used to facilitate admission control, resource allocation and policing within UMTS. 
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.]

Maximum (Peak) bitrate [kbps]

Definition: maximum number of  bits delivered by UMTS at a SAP within a measurement period, divided by the duration of the measurement period. The definition of the period is FFS.

[Purpose: Maximum bitrate can be used to make code reservations in the downlink of the radio interface. Its purpose is to  limit the delivered bitrate to applications or external networks with such limitations]

Token Rate [kbps] 

The token rate is the rate at which permission (tokens) to send traffic accrues. If sufficient tokens are available in the token bucket, the application can send data and reduce the available tokens by that amount.  If sufficient tokens are not available the application must wait or discard the extra traffic.

For constant rate applications, token rate is equal to the maximum (peak) bitrate.

 [Purpose: Token rate may be used to facilitate admission control based on available resources, and for resource allocation within UMTS.]

Token Bucket Size [bits]

The token bucket size is the maximum outstanding tokens available at any time for transmission. Tokens which arrive when the token bucket is full are dropped.  

Token bucket size indicates the burstiness of a flow. More formally, over any arbitrarily chosen interval T in the life of the bearer, the amount of data at a SAP for which quality assurances (e.g. delay) will be met cannot exceed M+min [pT, b+rT-M]bits.

[Purpose: Token bucket size may be used to facilitate admission control based on available resources, and for resource allocation within UMTS. Token bucket size characterizes the burstiness of the traffic.]

6.4.2.2
Attributes discussed per class

Conversational class 

Although the bitrate of a conversational source codec may vary, conversational traffic is assumed to be relatively non-bursty. Maximum bitrate specifies the upper limit of the bitrate with which the UMTS bearer delivers SDUs at the SAPs. Maximum bitrate, Token rate and Token bucket size attributes are used for resource allocation within UMTS. Minimum resource requirement is determined by the Token rate. (When a conversational source generates less traffic than allocated for the bearer, the unused resources can of course be used by other bearers.)

Since the traffic is non-bursty, it is meaningful to guarantee a transfer delay of an arbitrary SDU.

Conversational bearers are likely to be realised in UTRAN without RLC re-transmissions. Hence, UTRAN transport is more efficient and thereby cheaper if RLC PDU size is adapted to UMTS bearer SDU size (RLC transparent mode). This motivates the use of SDU format information. 

The Maximum SDU size is only applicable if SDU format information is not specified and is used  for admission control and policing. If Maximum SDU size is specified the SDU size is variable. If SDU format information is specified, with one or several possible sizes, each SDU must exactly conform to one of the specified sizes.By using the reliability attribute(s), the application requirement on error rate can be specified, as well as whether the application wants UMTS to detect and discard SDUs containing errors and an adequate forward error correction means can be selected.

Streaming class 

As for conversational class, streaming traffic is assumed to be rather non-bursty. Maximum bitrate specifies the upper limit of the bitrate the UMTS bearer delivers SDUs at the SAPs Maximum bitrate, Token rate and Token bucket size attributes are used for resource allocation within UMTS. Minimum resource requirement is determined by the Token rate. (When a streaming source generates less traffic than allocated for the bearer, the unused resources can of course be used by other bearers.)

Since the traffic is non-bursty, it is meaningful to guarantee a transfer delay of an arbitrary SDU. 

The transfer delay requirements for streaming are typically in a range where at least in a part of this range  RLC re-transmission may be used. It is assumed that the application’s requirement on delay variation is expressed through the transfer delay attribute, which implies that there is no need for an explicit delay variation attribute.

It shall be possible for Streaming bearers to be realised in UTRAN without RLC re-transmissions. Hence, UTRAN transport is more efficient and thereby cheaper if RLC PDU size is adapted to UMTS bearer SDU size (RLC transparent mode). This motivates the use of SDU format information. 

The Maximum SDU size is only applicable if SDU format information is not specified and is used  for admission control and policing. If Maximum SDU size is specified the SDU size is variable. If SDU format information is specified, with one or several possible sizes, each  SDU must exactly conform to one of the specified sizes.

By using the reliability attribute(s), the application requirement on error rate can be specified, as well as whether the application wants UMTS to detect and discard SDUs containing errors.

6.4.2.3
UMTS bearer attributes: summary

In Table 2, the defined UMTS bearer attributes and their relevancy for each bearer class are summarised. Observe that traffic class is an attribute itself. 

Table 2. UMTS bearer attributes defined for each bearer class.
Traffic class
Conversational class
Streaming class
Interactive class
Background class

Maximum bitrate
X
X
X
X

Delivery order
X
X
X
X

Maximum SDU size
X
X



SDU format information
X
X



Reliability
X
X
X
X

Transfer delay
X
X









Token Rate
X
X



Token Bucket Size
X
X



Traffic handling priority


X


Allocation/Retention priority
X
X
X
X

The following changes are proposed to the UMTS Radio Access Bearer Attributes in Section 6.4.3 of TR 23.907.

6.4.3
Radio Access Bearer Service Attributes

6.4.3.1
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 Radio Access Bearer service is optimized

[Purpose: By including the traffic class itself as an attribute, UTRAN can make assumptions about the traffic source and optimize the transport for that traffic type. In particular, buffer allocation may be based on traffic class.]

Maximum bitrate [kbps]

Definition: maximum number of bits delivered by UTRAN at a SAP within a measurement period, divided by the duration of the measurement period. The definition of the period is FFS.

[Purpose: to limit the delivered bitrate to applications or external networks with such limitations]

Token Rate [kbps] 

The token rate is the rate at which permission (tokens) to send traffic accrues. If sufficient tokens are available in the token bucket, the application can send data and reduce the available tokens by that amount.  If sufficient tokens are not available the application must wait or discard the extra traffic.

For constant rate applications, token rate is equal to the maximum (peak) bitrate.

 [Purpose: Token rate may be used to facilitate admission control based on available resources, and for resource allocation within UMTS.]

Token Bucket Size [bits]

The token bucket size is the maximum outstanding tokens available at any time for transmission. Tokens which arrive when the token bucket is full are dropped.  

Token bucket size indicates the burstiness of a flow. More formally, over any arbitrarily chosen interval T in the life of the bearer, the amount of data at a SAP for which quality assurances (e.g. delay) will be met cannot exceed M+min [p(T, b+rT-M]bits.

[Purpose: Token bucket size may be used to facilitate admission control based on available resources, and for resource allocation within UMTS. Token bucket size characterizes the burstiness of the traffic.]

6.4.3.2
Attributes discussed per class

Conversational class 

The Maximum bitrate, Token rate and Token bucket size allows the UTRAN to calculate a statistical multiplexing gain on radio and Iu interfaces and use that for admission control. Moreover, if the RAB carries a speech service, Source statistics descriptor can be set, which allows UTRAN to do the same.

Unequal error protection can be supported in conversational class. In case of unequal error protection the payload of the user data SDU, transported by the Radio Access Bearer Service, must conform to a SDU format defined with possible exact sizes and the payload bits statically structured per size. The SDU format information attribute defines the exact format of SDU payload.
Streaming class 

The Maximum bitrate, Token rate and Token bucket size allows the UTRAN to calculate a statistical multiplexing gain on radio and Iu interfaces and use that for admission control. Moreover, if the RAB carries streaming speech, Source statistics descriptor can be set, which allows UTRAN to do the same.

Unequal error protection can be supported in streaming class. In case of unequal error protection the payload of the user data SDU, transported by the Radio Access Bearer Service, must conform to a SDU format defined with possible exact sizes and the payload bits statically structured per size. The SDU format information attribute defines the exact format of SDU payload.

Other classes

The RAB attribute sets and their use in, interactive and background classes are identical to those of UMTS bearer services (Section 6.4.2.2).

6.4.3.3
Radio Access Bearer attributes: summary

In Table 3, the defined Radio Access Bearer attributes and their relevancy for each bearer class are summarized. Observe that traffic class is an attribute itself.

Table 3. Radio Access Bearer attributes defined for each bearer class.

Traffic class
Conversational class
Streaming class
Interactive class
Background class

Maximum bitrate
X
X
X
X

Delivery order
X
X
X
X

Maximum SDU size
X
X



SDU format information
X
X



Reliability
X
X
X
X

Transfer delay
X
X









Token Rate
X
X



Token Bucket Size
X
X



Traffic handling priority


X


Allocation/ Retention priority
X
X
X
X

Source statistics descriptor
X
X
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