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1. Introduction

The QoS work in SA2 QoS Ad-hoc (AH) has reached sufficient stability to allow RAN WG3 to develop the corresponding protocol over Iu. 

The purpose of this contribution is to propose the necessary Iu functions modifications to realise the RABs and to propose RAB attribute parameters coding with indicative value ranges as per the latest QoS Technical Specification.

The general principle taken here is to refer to the 23.107 specification and limit the duplication of information, to avoid inconsistency. This contribution focus on highlighting the modifications that need to be brought to the Iu specifications and point at some problems that need to be resolved either in SA2 documentation or RAN3.

The contribution also proposes the RANAP RAB Parameters syntax presented in Formal Tabular Format with proposals of type of each attribute.

2. Discussion

2.1
General on Radio Access Bearer and Iu Bearer

The QoS TS defines a bearer service as including all aspects to enable the provision of the contracted QoS, which covers control plane, user plane and QoS management. The figure 1 of [3] illustrates the QoS architecture, where the UMTS bearer is realised over UTRAN through a Radio Access Bearer service. The RAB service in its turn is realised over Iu through the Iu bearer service.

The Iu bearer service provides with the Physical Bearer Service the transport between UTRAN and CN.

2.2
Functions:

The QoS group has identified a number of functions that are needed to offer QoS bearers. It is important for RAN3 Iu SWG to identify which of those are necessary over Iu.

Control Plane

Service Manager according to [3], “the service manager co-ordinates the functions of the control plane for establishing, modifying and maintaining the RAB service it is responsible for. It provides all user plane QoS management functions with the relevant attributes. The service manager offers services to other instances, it signals with peer service managers and uses services provided by other instances. The service manager may perform an attribute translation to request lower layer services. Furthermore, it may interrogate other control functions to receive permission for service provision”. 

The RAB service manager function is a control plane function which according to [3] translates the RAB service attributes into the radio bearer services and Iu bearer service attributes and request the radio and Iu bearer service managers to provide bearer services with the required QoS. In addition the RAB service manager verifies with its admission/capability control whether the UTRAN support the specific requested service and whether the required resources are available.

Currently in 25.410 V3.0.0, the RAB Management functions have been defined as follows:

1. RAB establishment, modification and release (CN initiated, UTRAN executed)

2. RAB Characteristics mapping to Uu bearers (UTRAN function)

3. RAB Characteristics mapping to Iu bearers (UTRAN function)

4. RAB queuing, pre-emption and priority (set by CN, controlled by UTRAN)

and the Radio Resource Management over Iu:

5. Radio resource admission control

It is clear that the RAB service Manager as defined in [3] does not map to one defined Iu function but is fulfilled by a set of functions.

Proposal 1:

In order to minimise the set of changes in [5] and harmonize it with [3], it is proposed that in every of the above mentioned Iu functions, the following be added:

“This function also provide the appropriate support to the RAB service manager as specified in [3]. This support is (appropriate section):

RAB establishment, modification, maintenance and release (5.2.1)

RAB service attributes translation to Radio bearers (5.2.2)

RAB service attributes translation to Iu bearers (5.2.3)

Admission/capability control (5.2.4, 5.2.5)

It is also proposed to comment in [3] that the RAB service manager be also part of the CN EDGE node where it initiates the RAB establishment, modification and release and sets the RAB queuing, pre-emption and priority (allocation/retention priority, see below). The RAB SAP is also present in the MT and it is proposed to comment in [3] that the RAB service manager be also part of the MT.

User Plane

In the User Plane, the QoS management functions are provided with the relevant attributes by the corresponding function in the Control plane as discussed earlier.

From an Iu point of view, there are two sets of functions. The mapping functions and the resource management functions.

The mapping function relates to IP Diffserv services over Iu. They consist in tagging every SDU with QoS information so that appropriate QoS can be applied when conveyed throughout the bearer. The mapping functions may be required if Diffserv services were used over Iu. For Release 99, these functions are therefore not required.

The resource manager functions are defined in [3] such that: “each of the resource managers of a network entity is responsible for a specific resource. The resource manager distributes its resources between all bearer services requesting transfer of data units on these resources. Thereby, the resource manager attempts to provide the QoS attributes required for each individual bearer service.”
Currently in 25.410 V3.0.0, the Iu Link management functions have been defined as follows:

1. Iu Signalling link management (controlled by CN and UTRAN)

2. ATM Virtual Connection management (both CN and UTRAN)

3. AAL2 connection establish and release function (UTRAN controlled)

4. AAL5 management (both CN and UTRAN)

5. GTP-U tunnels management (both CN and UTRAN)

6. Buffer management (UTRAN)

The resources management functions are therefore fulfilled by resource specific sub-functions as currently defined in [5].

Proposal 2:

It is proposed that in every of the above mentioned Iu functions, the following be added:

“This function also fulfills the role of resource manager of the specific resource it controls as specified in [3]”. (appropriate sections of [5]: 5.5.1, 5.5.2, 5.5.3, 5.5.4, 5.5.5, 5.5.6).

2.3
RAB Attributes:

Traffic Class

The traffic class is a mandatory information elementnecessary for UTRAN to do the best possible UTRAN resource allocation assumption about the traffic pattern. As defined in [3], it can take four values: conversational, streaming, interactive and background. 

Proposal 3:

It is therefore proposed to be of type Enumerated.

Maximum Bit rate

The maximum bit rate is a mandatory information elementnecessary to UTRAN to optimise the UTRAN resource allocation to the possible maximum through put of the application. As defined in [3], it can theoritically take any value between 0 and 2 Mbits/s or higher in future releases. 

Proposal 4:

It is therefore proposed to be of type Integer indicating at the bit level the possible maximum bit rate.

Guaranteed Bit rate

The guaranteed bit rate is a mandatory information elementnecessary to UTRAN to facilitate admission control based on available resources and to perform UTRAN resources allocation. Moreover, quality requirements expressed by e.g. delay and reliability attributes (see below) only apply to traffic up to the guaranteed bit rate.

If rate control is applied to the RAB, the guaranteed bit rate shall be set according to some rules. The maximum bit rate and the maximum SDU size provide the periodicity. The lowest rate controllable SDU format information together with the periodicity provide the rate up to which UTRAN shall guarantee quality of service i.e. the guaranteed bit rate. It is assumed that all rate controllable RABs are periodic.

As defined in [3], it can theoritically take any value between 0 and 2 Mbits/s or higher in future releases. 

Proposal 5:

It is therefore proposed to be of type Integer requesting at the bit level the guaranteed bit rate.

Delivery order

The delivery order is a mandatory information elementrequiring or not UTRAN to deliver SDU in sequence. As defined in [3], it can take two values: yes or no and extensibility is not foreseen. 

Proposal 6:

It is therefore proposed to be of type Boolean.

Maximum SDU size

The Maximum SDU size is a mandatory information elementwhose content is conditional to the SDU format information. The Maximum SDU size is always set to the largest SDU format information, when this latter is set to present. The Maximum SDU size is used by UTRAN for admission control and policing. Policing is normally applied on traffic above the guaranteed bit rate using Maximum SDU size in combination with other parameter (e.g. maximum bit rate) to police the incoming traffic. As suggested in [3], it can take any value between 0 and 1500 bits (average IP packet size).

Proposal 7:

It is therefore proposed to be of type Integer indicating at the bit level the possible maximum SDU size.

SDU Format Information

The SDU format information is an optional information elementwhose content, when present, conditions the contents of the Maximum SDU size. When the RAB SDUs have a fixed size or pre-defined sets of sizes, then the SDU format information is set to help UTRAN operate transparent RLC which is beneficial to spectral efficiency and transfer delay (i.e. no ARQ).

The SDU format information is structured in subflows (1 to N) for all RABs with predefined SDU sizes. The SDU format information is defined in combination with reliability attributes (i.e. Residual Bit Error Rate, Delivery of Erroneous SDU, SDU Error Ratio). When unequal error protection is provided, then several RAB sublfows are deined (i.e. more than 1) through repetition of the reliability attributes (set to different values) and SDU format information (i.e. sizes). In addition rate control can be applied to the RAB. Not all rates are controllable by UTRAN (e.g. DTX rates for speech RAB). Therefore it is necessary to define the SDU format information in combination with rate control per SDU format.

Proposal 8:

The SDU format information is a set of SDU sizes expressed at the bit level (necessary for small speech SDU). It is therefore proposed to define this attribute in a structure comprizing the other attributes conditioning this attribute (SDU error ratio, Residual Bit Error Rate, Delivery of Erroneous SDU, Rate Control).

SDU Error ratio

The SDU size error ratio is mandatory information elementbut has conditional contents depending on the setting of the Delivery of Erroneous SDU (see condition sections). When set to applicable values, this element is used by UTRAN to configure the retransmission protocol on layer 2, the error detection coding on Layer 1 and the error detection on Iu (i.e. Iu CRC).

Note: this last point on Iu CRC is not part of the current version of [3] and shall be indicated to SA2.

Another condition that affects the setting of this attribute is the SDU format information attribute i.e. the SDU Error Ratio is set per RAB subflow whose SDU format is given by SDU format information.

Proposal 9:

As suggested in [3] and recommended in [4] for CS Data, it can take any value between “not applicable” to 10-6 with step size of 10-1. It is therefore proposed to be of type Real with mantissa, exponent and sign.

It is further proposed to define this attribute in a structure comprizing the other attributes conditioning this attribute (Residual Bit Error Rate, SDU Format information, Delivery of Erroneous SDU, Rate Control).

Residual Bit Error Rate

The Residual Bit Error Rate is mandatory information. The semantics of the residual bit error ratio is conditional to another attribute. As defined in [3], if no error detection is applied (which is indicated by the Delivery of Erroneous SDU), then the Residual Bit Error Rate indicates the Bit Error Ratio.

Another condition that affects the setting of this attribute is the SDU format information attribute i.e. the Residual Bit Error Ratio is set per RAB subflow whose SDU format is given by SDU format information.

Proposal 10:

As suggested in [3] and recommended in [4] for CS Data, it can take any value between “not applicable” to 10-6 with step size of N*10-1 (N being an Integer) It is therefore proposed to be of type Real, with a mantissa, exponent and sign.

It is further proposed to define this attribute in a structure comprizing the other attributes conditioning this attribute (SDU error ratio, SDU Format information, Delivery of Erroneous SDU, Rate Control).

Delivery of Erroneous SDU

The Delivery of Erroneous SDU is mandatory information. It indicates whether SDU with detected errors shall be delivered or not at the RAB SAP. It conditions the setting of the SDU error ratio and places the requirement on error detection on Layer 1 and Iu.

Note: this last point on Iu CRC is not part of the current version of [3] and shall be indicated to SA2.

Proposal 11:

As defined in [3], it can take three values: yes, no, - (SDU delivered, no error detection). It is proposed to be of type Enumerated.

Rate Control

The Rate Control information elementis proposed as mandatory information. It indicates whether that rate is controllable by UTRAN i.e. can be changed based on admission or congestion control decision. It affects the SDU Format information attribute and is defined per SDU format.

Proposal 12:

It is not defined in [3] and shall be indicated to SA2. It is proposed to take two values: allowed, not allowed. It is proposed to be of type Boolean.

Transfer Delay

The transfer delay is a mandatory information element that allows UTRAN to set transport formats and ARQ parameters.

There are two ways to interpret the trasnfer delay: either as a maximum tolerable transfer delay through UTRAN for the application or as a guiding value for UTRAN to set the appropriate radio related parameters.

The main options available to UTRAN are to choose the interleaving period for the transport channel. There are only four possible values, 10, 20, 40 or 80 ms. 
The transfer delay is affected by other factors, such as node internal processing delays and transport network dependent delays (fixed and variable). These factors can be different in different networks or parts of the network but can in general only be influenced during node and network design and cannot be changed per connection (at least not as long as there is no support for QOS differentiated user plane transport in UTRAN). 
It is probably not the intention with the transfer delay attribute to block establishment of a UTRAN connection to some far away user if the specified value cannot be met due to network dimensioning or traffic load. Furthermoreit is not practical to vary interleaving period or ARQ parameters depending on where in the network a user happens to be connected. 
Consequently it is suggested that the second interpretation is taken and that some standard assumption should be made about a typical (target) transfer delay corresponding to the different interleaving periods when ARQ is not used. In order for ARQ to be useful, the allowed transfer delay should permit a number of retransmissions. A reasonable assumption is that any ARQ scheme should allow a minimum number (TBD) of retransmissions. Some typical retransmission cycle period need to be estimated for various TTIs in order to propose a set of transfer delay values considering ARQ.

Proposal 13:

It is proposed to be of type Enumerated. The set of values range of this parameter need to be defined by RAN3 and confirmed by RAN2.

Traffic Handling priority

The traffic handling priority is a conditional information elementthat depends on the traffic class (i.e. applied to interactive only). This parameter helps UTRAN to differentiate between SDUs belonging to RABs of the same or different UEs. As indicated in [3], it can take three values. Since it is a relative priority and not an absolute value, it is recommended to provide a larger range.

Proposal 14:

It is therefore proposed to be of type Integer.

Allocation/Retention priority

The Allocation/Retention is a mandatory information element that is used by UTRAN to differentiate between bearers when performing allocation and retention of a bearer.

This parameter is proposed to convey information related to queuing of the RAB (allowed/not allowed), pre-emption vulnerability of the RAB (shall not be pre-empted or might be), preemption capability of the RAB (shall not pre-empt or may pre-empt) and priority level of the RAB.

Proposal 15:

It is therefore proposed to have the Allocation/Retention priority indicator as a structured parameter containing a priority level of type Integer, pre-emption capability of type Boolean pre-emption vulnerability of type Boolean, queuing indicator of type Boolean.

Source Statistics Descriptor

The source statistics descriptor is a mandatory information elementhelping UTRAN to realise some statistical multiplexing gain for certain RAB (e.g. speech). As defined in [3], it can take two values: speech or unknown. Extensibility could be foreseen when other source coding devices generations appear.

Proposal 16:

It is therefore proposed to be of type Enumerated.

Header Compression

It needs to be clarified how header compression is applied on a RAB: 

1. is the CN making the decision and indicating it to the SRNC or is SRNC deciding based on RAB attributes values combination,

2. is the algorithm to use and suported by the UE provided by CN as for security functions or is it an UTRAN internal matter considering UE UTRAN capabilities?

Proposal 17:

It is provisionally proposed here as a place holder but this shall be clarified with SA2 and RAN2.

Time Alignment

It needs to be further clarifed how Time Alignment is handled through a dedicated attribute or through combinations of attribute values.

Proposal 18:

This shall be a sudy item of RAN3.

2.4
Structure of the RAB Parameter syntax proposal

The following table illustrates the structure of the coding proposal for the RAB parameters using the current message content format of RAB Assignment Request of [1]. It further proposes the conditions of the value settings for the attributes.

RAB ASSIGNMENT REQUEST

Information element
Reference
Type

Message Type

M

RABs x n to be setup or modified

C1

    RAB ID

M

    NAS Binding Information

M

    RAB parameters

M (1)

        Traffic Class

M

        Maximum Bit Rate

M

        Guaranteed Bit Rate

M (6)

        Delivery Order

M

        Maximum SDU size

M (4)

        Transfer Delay

M

        Traffic Handling Priority

M (5)

        Allocation/Retention Priority

M

            Priority level

M

            Pre-emption Capability

M

            Pre-emption Vulnerability

M

            Queuing allowed

M

        Source Statistics Descriptor

M

        Header Compression (FFS)

M

        Time Alignment (FFS)

M

        SDU Parameters x m RAB SubFlows

M

            SDU Error Ratio

M (7)

            Residual Bit Error Rate

M

            Delivery Of Erroneous SDU

M

            SDU Format Information Parameters x p
            RAB SubFlows Combinations

M

                Rate Control Allowed

M (8)

                SDU Format Information

O

    Data Volume Reporting Indication

M (3)

    User Plane mode

M

    Transport Address

M

    Iu Transport Association

M





    RAB linking

O

RABs x n to be released

C1

    RAB ID

M

    Cause

M

(4) Set to the largest SDU Format Information when present

(5) Set to N/A for all traffic classes except “Interactive”

(6) Set to lowest rate controllable RAB Sub Flow Commbination rate given by the SDU Format information, when present
(7) Set to N/A when the Delivery of Erroneous SDU is set to “-“

(8) Shall be set identically for all SDU Format Information of a given RAB Sub Flow Combination
2.5
Parameters Description proposal

Note: the value ranges proposed hereafter are indicative and require input from R2. Furthermore, the IE types is not take into consideration any transfer syntax (BER, PER or…) performance.

Note: The parameters defined hereafter apply to both directions. Which parameters may vary per direction of traffic (maximum bit rate, guaranteed bit rate, maximum SDU size?) for asymetric RABs. This needs further clarification from SA2 and RAN2.

The purpose of the RAB parameters IE group and other parameters within the RAB parameters IE group is to indicate all RAB attributes as defined in [TS 23.107] for both directions.

IE/Group Name
Presence
Range
IE type and reference
Semantics description

RAB parameters





Traffic Class
M

Enumerated
(conversational, streaming, interactive, background)


Maximum Bit Rate
M

Integer (0..16,000,000)


Guaranteed Bit Rate
M

Integer (0..16,000,000)
Delay and reliability attributes only aply up to the guaranteed bit rate

Conditional value: set to lowest rate controllable RAB Sub Flow Commbination rate given by the SDU Format information, when present

Delivery Order
M

Boolean
Yes: in sequence delivery shall be guaranteed by UTRAN on all RAB SDUs

No: in sequence delivery is not required from UTRAN

Maximum SDU size
M

Integer (0..4096)
Conditional value: set to largest SDU format information when present

SDU parameters

1 to <maxRABSubflows>



Transfer Delay
M

Enumerated
(xx, yy, zz …)
Delay attribute

These values need to be consolidated by RAN3

Traffic Handling priority
M

Integer (0…16)
Conditional value: set to N/A for all traffic classes except “Interactive” 

Allocation/Retention priority
M




Source Statistics descriptor
M

Enumerated (Speech, Unknown, …)


Header Compression (FFS)
M

Enumerated (N/A, HC1, …)
N/A: Not Applicable
HC1: Header Compression algorithm 1

Time Alignment (FFS)
M

Boolean


Range Bound
Explanation

MaxRABSubflows
Number of RAB Sublfows

IE/Group Name
Presence
Range
IE type and reference
Semantics description

SDU parameters





SDU Error Ratio
M

Real
Reliability attribute

Conditional value: set to N/A when the Delivery of Erroneous SDU is set to “-“



Residual Bit Error Rate
M

Real
Reliability attribute

Delivery of Erroneous SDU
M

Enumerated (Yes, No, -)
Reliability attribute

Yes: error detection applied, erroneous SDU delivered

No. Error detection is applied , erroneous SDU discarded

-: SDUs delivered without considring error detection

SDU Format Information Parameter
M
1 to <maxRABSubflowCombination>
Group


Range Bound
Explanation

MaxRABSubflowCombination
Number of RAB Sublfow Combination

IE/Group Name
Presence
Range
IE type and reference
Semantics description

SDU Format Information Parameter





Rate Control allowed
M

Boolean
Conditions on the horizontal setting. The rate control is set identical to all SDU format infomation of the same RAB SubFlow Combination

SDU format information
O

Integer (0…4096)


IE/Group Name
Presence
Range
IE type and reference
Semantics description

Allocation/Retention priority





Priority level
M

Integer (0..16)


Pre-emption Capability
M

Boolean
The RAB shall not pre-empt,

The RAB may pre-empt

Pre-emption Vulnerability
M

Boolean
The RAB shall not be pre-empted,

The RAB might be pre-empted

Queuing allowed
M

Boolean
Queuning of the RAB is allowed

Queuing of the RAB is not allowed

3. Proposals

1. It is proposed to endorse the 18 proposals above. Corresponding CR to 25.410 can be produced by the contributor for proposals 1 and 2.

2. It is proposed to update the RAB parameters description as proposed in section 2.4 for the messages: RAB Assignment Request, RAB Assignment Response, Relocation Request. This proposal is to be aligned with decision made for contribution [6].

3. Definitions of the attributes to insert into 9.2 of [1] are proposed to point at [3]. Instead each attribute section should contain the informative purpose of the attribute, as proposed in section 2.3.

4. Section 2.5 is proposed for inclusion into 9.4 of [1].

5. SDU Format Information attribute shall be renamed SDU Size.

6. RAN3 shall provide guidance concerning the transfer delay figures and Time Alignment.

7. Liaisons statements to SA2, RAN2, CN3 and SA4 are also recommended along the lines highlighted above.
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