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1. Introduction

At the Abiko meeting, contribution R3-99D74 introduced the protocol elements of the Radio Access Bearer attributes specified in [2].

A number of questions were sent to various groups in LS R3-99G18, and in particular to S2, in charge of [2].

S2 has responded to R3 questions in LS S2-99F40 and answers of S2 is below addressed with the corresponding updates of RANAP, when necessary.

S2 has also produced a number of change requests on [2] as follows:

S2-99E25: Update of Transfer Delay attribute definition

S2-99D33: Clarification on Rate Control, asymetry and error ratios attributes

S2-99E90: Clarification on parameter value ranges

S2-99D35: Clarification of Maximum bit rate attribute

This current contribution proposes the alignment of the RANAP RAB parameters according to S2 recommendations on the following aspects:

· Rate Control parameter and Guaranteed Bit Rate

· RAB asymetry

This current contribution proposes also the alignment of the RANAP RAB parameters for support of rate control of Non-transparent CS Data with a set of pre-defined rates e.g. 14.4, 28.8, 57.6 kbits/s.

Still open is the question about the flow indicator (TCP or UDP) requested by R2 from S2 to be used by PDCP.

The set of corresponding modifications are contained in a companion CR.

This contribution also proposes a number of more minor corrections to the syntax and semantics of the RAB parameters. Those are produced in a separate CR.

Observe that the updates of the RANAP RAB Parameters are proposed in Tabular Format. The ASN.1 modifications are to be prepared once the final proposals have been agreed upon by the Iu SWG.

2. Background

2.1
Transfer Delay

At the last R3 meeting in Paris, the Transfer Delay parameter was updated to become an Integer parameter defined over 2 octets, representing the service requirement of the maximum statistical delay tolerable by the application using the RAB. The current RANAP version 3.0.0 is therefore aligned with the definition of [2] and no updates are required in RANAP.

3. Discussion

3.1
Rate Control parameter and Guaranteed Bit Rate

S2 has proposed (S2-99D33) that rate controllable rates being implicitly deduced by UTRAN based on the Guaranteed bit rate, provided that this latter is set to the lowest rate controllable rate and that no higher rate is not rate controllable. It is unlikely that a adaptive source coding service would work so that certain user data coding schemes once selected by an external control function could not be adaptive any longer while others user data coding schemes could be varied according to the control function logic. Exception is made to the schemes which are controlled by the coding source itself i.e. the DTX schemes, which now shall correspond to rates below the guaranteed bit rate according to the S2 proposal. 

It is therefore proposed to remove the “Rate Control Allowed” parameter from the RAB parameters. The condition on the guaranteed bit rate set to the lowest rate controlable rate is already part of RANAP V3.0.0.

Note: In a later contribution, it will be proposed to introduce a rate control related parameter to indicate about the need to relay fast rate control command coming from peer TFO/TrFO partners.

3.2
RAB Asymetry

S2 has specified (S2-99D33) that uni-directional and bi-directional bearers shall be supported and that for bi-directional bearers, it shall be possible to specify separately the uplink and downlink. This is already applied in 24.008 for the Quality of Service parameter for PDP context for instance that specifies “Maximum bit rate for Uplink”, “Maximum bit rate for downlink”, “Guaranteed bit rate for Uplink” and “Guaranteed bit rate for downlink”.

There are two alternatives to implement this change in RANAP: either separate parameters are specified per traffic direction and always signalled; for symetric services , the value setting shall be identical; or parameter is introduced to indicate whether the RAB is asymetric, uni or bidirectional and in case of asymetry, the asymetric parameters are repeated, following some rules. The first alternative has the benefit to be simple to describe in the protocol while the second alternative requires less information to be transferred for symetric bi-directional RABs, which in principle can be a benefit in terms of performance (segmentation on E interface). It is also assumed that symetric RABs will dominate initially over CS (voice and CS data services) while asymetric RABs may prevail over PS.

It is proposed to take the second approach and modify RANAP as follows: define a separate parameter to indicate:

1. Symetric RAB, bidirectional

2. Asymetric RAB, uni-directional uplink

3. Asymetric RAB, uni-directional downlink

4. Asymetric RAB, bidirectional

In the case of 1,2 and 3, the maximum bit and guaranteed bit rates parameters apply to the direction(s) indicated.

In case 4, the maximum bit rate and guaranteed bit rate parameters are repeated and set per direction, with the rule that downlink traffic is specified first (rule arbitrarily chosen).

According to 22.105, (quote) it shall be possible for an application to specify its traffic requirements to the network by requesting a bearer service with one of the following configurations for point to point bearers:

· Uni-Directional

· Bi-Directional

· Symmetric

· Asymmetric

The following requirements shall lead the radio interface optimisation process:

· -support of high bit rate (around the Peak Bit Rate), bursty, asymmetric, non-real time bearer capabilities;

· -support of high bit rate (around the Peak Bit Rate), bursty, asymmetric, real time bearer capabilities;

· -the ability to extend or reduce the bandwidth associated with a bearer capability in order to adapt to bit rate or radio condition variations, and to add or drop service components.

However, the services provided by existing systems (speech in particular) shall be supported in a spectrally efficient manner (at least as efficiently as in GSM) for the same quality of service.

In order to allow the support of flexible, bandwidth on demand services, bearer services should be provided with the finest possible granularity that can be efficiently supported (end of quote).
22.105 does not explicitly state that asymmetry is required for "any" type of bearer, and unless otherwise required for release 99, it is not proposed to have additional parameters other than Maximum and Guaranteed bit rates per traffic direction as specified by SA2.

3.3
SDU format Information

S2 has recommended to keep naming convention for SDU format information, comprising not only SDU sizes but possibly other related protocol parameters. 

It is therefore proposed to align with the S2 recommendation and rename Subflow SDU size parameter: SDU format Information.

3.4
Rate Control of Non Transparent CS Data

In order to support Non-transparent CS Data with a set of pre-defined rates e.g. 14.4, 28.8, 57.6 kbits/s, the RAB parameters need to be updated. The N3 approach for IU UP support of rate control of predefined NT CS Data rates is to fix the SDU size at 576 bits (one Radio Link Protocol frame) and to vary the Inter PDU Transmission Interval (IPTI, concept introduced in another contribution) at which the SDU is sent. At the last R3 meeting it was proposed to use the Iu UP rate control frame to instruct CN from RNC that the CS data could be changing the SDU size, the IPTI or both. Still, this procedure assumes that the rate controllable RABs have a fixed Iu Transmission Interval (ITI, concept introduced in another contribution and equals to the compound RFC SDU size divided by the RFC bit rate). This proposal was taking into account the N3 proposal and also an evolution of services where both the SDU size and the IPTI could vary.

It is therefore proposed to introduce a parameter in the Subflow SDU format information parameter that allows calculation of the IPTIs at which the SDU can cross the Iu UP. One alternative is to signal from CN the IPTIs (for instance for NT CS Data, there could be 10, 20 or 40 ms to support 57.6, 28.8, or 14.4 kbits/s respectively). However, IPTI is more an Iu UP concept and from a functional separation point of view, it seems more natural to confine the IPTI in Iu UP. Therefore, it is proposed to signal in the SDU format information, the RAB Subflow Combination bit rates i.e. 57.6, 28.8 or 14.4 kbits/s as per the example earlier.

The guaranteed bit rate would be set to the lowest acceptable rate: 14.4 kbits/s. The maximum bit rate would be set to the highest value among the user rates (14.4, 28.8, 57.6 kbit/s) i.e. lower than or equal to the Wanted Air Interface User Rate, but never lower than 14.4 kbit/s. 

The Subflow SDU format information contains the information necessary to calculate the rate controllable rates (similar approach as for AMR speech RAB).

For instance, a symetric CS NT data RAB that can control 14.4, 28.8 and 57.6 kbits/s would have the following RAB parameters setting (only essential parameters for example are shown):

· RAB Asymetry indicator: Symetric, bidirectional

· Maximum Bit Rate: 57.6 kbits/s

· Guaranteed Bit Rate: 14.4 kbits/s

· Maximum SDU size: 576 bits

· Subflow SDU size: 576 bits, RAB Subflow Combination bit rate: 57.6 kbits/s
· Subflow SDU size: 576 bits, RAB Subflow Combination bit rate: 28.8 kbits/s
· Subflow SDU size: 576 bits, RAB Subflow Combination bit rate: 14.4 kbits/s
The maxRABSubflows=1 and the maxRABSubflowCombinations=3 (not signalled explicitly).

In the Iu UP, the following calculations could be made (see also contribution [Iu timing]:

· ITI = 576/57.6 kbits/s = 10 ms

· IPTI (1)= 576/ 57.6 kbits/s = 10 ms

· IPTI (2)= 576/ 28.8 kbits/s = 20 ms

· IPTI (3)= 576/ 14.4 kbits/s = 40 ms

In order to perform a better signalling, it is also proposed that the Subflow SDU size not be signalled, if constant and equals the maximum SDU size while the RFC bit rate varies (e.g. NT CS Data). On the other way round, it is proposed not to signal the RFC bit rate when the IPTI is fixed, always equal to the ITI (e.g. AMR speech).

4. Additional Corrections to the RANAP RAB Parameters

1. A general improvement to the RAB parameters is to introduce a semantic description of the attributes in order to describe the meaning of the attribute. Definitions of specification 23.107 have been used in that respect. In addition it is proposed to add a Usage description which contains comments as to conditional setting etc… 

2. Guaranteed bit rate is specified in case of Traffic Class Conversational or Streaming. It is therefore proposed to make the presence of the attribute conditional accordingly.

3. Transfer Delay is specified in case of Traffic Class Conversational or Streaming. It is therefore proposed to make the presence of the attribute conditional accordingly.

4. Traffic handling Priority is specified in case of Traffic Class Interactive. It is therefore proposed to make the presence of the attribute conditional accordingly.

5. SDU Error Ratio is not specified when the Delivery of Erroneous SDU is set to “-“. It is proposed to make the presence of the attribute conditional accordingly.

6. Residual Error ratio is always present. When Delivery of Erroneous SDU is set to “-“, residual error ratio indicates actual error ratio, but still is specified. Therefore, it is proposed to make the presence of the attribute “mandatory”.

7. SDU format information is conditional to the RAB being rate controllable. It is therefore proposed to make the presence of the attribute conditional accordingly.

8. Maximum bit rate is currently ranging from 0 to 64 kbits/s. It seems odd to have a 0 maximum bit rate and at least the range could be from 1 to 64 kbits/s (in lieu of a better proposal).

9. For CS services, the GSM service eMLPP will determine the values for allocation/retention priority parameter. However, this service is optional. In case eMLPP is not supported, this parameter could be skipped. In this case, the parameter should be optional. PS services would set it whenever needed as well with equivalent logic.
5. Proposals

1. The proposed modifications of section 3 are included in a CR on 25.413 V3.0.0, Tdoc R3-000072

2. The proposed modifications of section 4 are included in a CR on 25.413 V3.0.0, Tdoc R3-000078
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