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1
Introduction
CS Streaming is a Release 99 service that has been in operation and interworking between different vendors without any problem during many years. However, a recent interoperability issue indicates that the interpretation of the “MaxBitrate” attribute in 25.415 [1] is not crystal clear and may need to be clarified in order to maintain proper interworking between vendors.

The different interpretations of the “MaxBitrate” attribute may affect the interpretation of the Iu UP Initialisation message that is used to establish the Iu User Plane for a CS Streaming bearer. 
2
Background

According to TS 23.202 [2] the UMTS bearer service can be divided into five different services or service categories:

1. Speech (non-transparent mode, variable SDU sizes)

2. Transparent Data for support of Multimedia (transparent mode)

3. Transparent Data (transparent mode)
4. Non-transparent Fax (non-transparent mode, fixed SDU sizes)

5. Non-transparent data (non-transparent mode, fixed SDU sizes)
The CS Streaming RAB is used to carry Non-transparent bi-directional data services.

3
Discussion

3.1
CS Streaming RAB support over the radio
A RAB can be realized by different RB configurations. In order to guarantee UE support and interoperability between the UMTS WCDMA RAN and the UE the most common RB configurations are defined in TS 34.108 [3] and TR 25.993 [4]. Three different RB configurations for bidirectional CS Streaming are defined (e.g. 34.108 [3], section 6.10.2.4.1.15, 6.10.2.4.1.16 and 6.10.2.4.1.17) each allowing different Max data rate over the air interface at RLC level, corresponding to 57.6 kbps, 28.8 kbps and 14.4 kbps. The RLC payload size is fixed to 576 bits since Transparent RLC Mode is used and the TTI (over the radio) for all the defined RB configurations is fixed to 40ms.

The maximum bit rate received over RANAP [7] is a non-committing parameter (from an implementation and air interface perspective), in contrast to the guaranteed maximum bitrate that needs to be fulfilled. It only provides information about the upper bound for bit rate that can be received according to the token bucket algorithm. Typically the RB configuration selected to carry the RAB should support the received maximum bit rate over the air interface in case the radio environment is good enough. However, a common scenario is that the RB configuration supports higher bit rates over the air interface, the most typical example being when the RB configuration is mapped on HS-DSCH and E-DCH, but is also possible for mappings on DCH.

Thus the RB configuration supporting the highest bit rate may be selected for all different bi-directional CS Streaming services.

This is also explicitly stated in 27.001 [5], where sub-clause B.1.13.2 (in the normative Annex B) defines the RANAP QoS parameters for Non-transparent services for UTRAN Iu mode. The maximum bit rate may be any of 14.4, 28.8 and 57.6 kbit/s and the maximum SDU size is always 576 bits. In the same section it is also stated that “The final decision about the radio interface configuration is taken by the RNC during the Assignment procedure”, meaning that the UMTS RAN has full freedom to map the requested service onto a suitable RB configuration which can at least fulfil the required QoS.

Observation 1: For a CS steaming RAB, an implementation can select a RB configuration supporting the highest bitrate for the particular service. 
3.2
Iu user plane - IPTI
For non-transparent CS services the “Support mode for predefined SDU size” mode of operation is used for the Iu UP protocol, and this requires an Initialisation of the user plane. The purpose of the Initialisation procedure is to configure both termination points consistently. The IE Inter PDU Timing Interval (IPTI) is an optional parameter that may be used in the Initialisation. If included it indicates the time interval between PDUs (the rate) for the related RFCI when the MaxSDUsize is fixed.

For the support mode the following definition from 25.415 [1] applies for Initialisation of the user plane:

Inter PDU Transmission Interval (IPTI): inter PDU Transmission Interval is the actual interval at which Iu UP PDUs can be sent at a certain time for a specific RAB subflow combination. The IPTI of a RAB subflow combination is calculated based on the RAB subflow combination size and the RAB subflow combination bitrate by dividing the RAB subflow combination size with the RAB subflow combination bitrate.
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NOTE:
If RFC_Bitrate is not defined then IPTI=ITI. If RFC_size is not defined then RFC_size=MaxSDUsize.

For non-transparent CS data the IPTI can thus have the values 10ms, 20ms and 40ms corresponding to rates 57.6kbit/s, 28.8kbit/s and 14.4kbit/s.
The encoding of the IPTI value in the INITIALISATION control frame is defined in 25.415 [1] sub- section 6.6.3.24 as:
Description: This field indicates the IPTI value in number of ITIs for the corresponding RFCI (in the same order as the RFCIs occur in the INITIALISATION control frame).

Value range: {0–15}.

Field length: 4 bits.

Observation 2: The encoded IPTI in the INITIALISATION control frame depends on the ITI. 

3.3
Iu user plane - ITI
For the support mode the following definitions from 25.415 [1] applies for Initialisation of the user plane:

Iu Timing Interval (ITI): Iu Timing Interval is the minimum time interval between sent Iu UP PDUs for a specific RAB. The ITI can be calculated for conversational and streaming traffic classes by the following formula:
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Which “MaxSDUsize” and “MaxBitrate” values to use for the ITI calculation is however not evident from the current definition in 25.415 [1]. The “MaxSDUsize” and the “MaxBitrate” can either be interpreted to be based on the supported service (i.e. the maximum allowed value for a SDU and the maximum bitrate for the service that can be realised on top of the supported RB as specified by 3GPP) or could be interpreted to be based on the received IE values in the RANAP [7] message (“Maximum SDU Size” and “Maximum Bit Rate” or “Extended Maximum Bitrate” or “Supported Maximum Bit Rate”). 

For variable SDU sizes, regardless of which interpretation of the “MaxBitrate” that is applied (i.e. either service value or the value provided by RANAP [7]), the ITI value will actually be the same. For the AMR NB service the maximum bit rate for the service is 12.2 kbit/s and the max SDU size of 244 bits will result in an ITI of 20ms, as would a RANAP request with the “Maximum Bit Rate” for 7.95kbit/s and the given “Maximum SDU Size” of 159bits.

Observation 3: For support mode services where both the SDU size and the bitrates vary, both interpretations give the same ITI value. 
When the SDU size is fixed the maximum value is clearly defined, since there is only one fixed size. For a non-transparent bidirectional CS data service carried on top of the CS Streaming RAB the maximum allowed bitrate is 57.6 kbit/s as can be seen in: 
34.108 [3] (maximum supported bit rate for the RB configuration for CS Streaming bidirectional) , 
25.993 [4] (maximum supported bit rate for the RB configuration for CS Streaming bidirectional), 
27.001 [5], Normative Annex B (Specified maximum value for the RANAP parameter) and 
29.007 [6], Table 18 (Specified maximum value for the RAB subflow combination bit rate).

The received value for the maximum bit rate over RANAP [7] may however vary (57.6, 28.8 or 14.4), but the maximum SDU size is fixed to 576 bits. 

Consequently, different interpretations of which “MaxBitrate” to use may result in different ITIs.

When the ITI definition is based on maximum allowed value for the SDU and the maximum allowed bitrate for the service the ITI value will be 10ms (576 bits*/*57.6kbit/s), whereas when the ITI definition is based on the RANAP IEs the ITI value will vary depending on the value in the RANAP [7] message. 

The ITI is calculated by the two different end points on each side of the interface, and besides steering the minimum interval between received/transmitted PDUs it also steers the how the IPTI should be interpreted since the IPTI value included in the Initialisation message states the number of ITIs for the corresponding RFCI.

Observation 4: For support mode services where the SDU size is fixed and the bitrates vary, the calculated ITI value may depend on the interpretation that was used. 

3.4
Iu user plane – initialised RFCs
When the user plane is initialised the set of allowed RAB sub-Flow Combinations are included with an associated RFCI and optionally the IPTI for each RFC. It is required that all requested compound RFC SDU sizes are configured, except when version 1 of the user plane is allowed according to the RANAP [7] RAB Assignment Request. In case of version 1 being used, a subset of the requested rates can be initialised as long as at least one is equal to or above the guaranteed bitrate. 

For a service with a fixed SDU size, as for CS data, the only difference between different rates is the time interval between the sent/received fixed size SDUs. If the above requirements are fulfilled for the different user plane versions, there is no explicit restriction in the specification which would prevent a compliant implementation to enable all rates up to the maximum bitrate for the service, as long as the maximum one is put first in the initialisation message. All initialised rates are allowed to be used when the first rate is higher than the others. This means that after the first Iu frame is sent it is allowed to use any of the initialised rates by sending the next frame at any of the allowed time intervals.

An implementation would typically not in the general case initialise higher rates than what was requested over RANAP [7]. However, in case of CS Streaming where it is only the timing between the actual frames that varies, an implementation could actually minimize the number of different RB and RAB configurations that needs to be supported by always establishing a single configuration that enables all possible rates up to the service maximum bitrate. This could actually be seen as one example of a smart implementation.
Observation 5: Current specification allows a compliant implementation to initialize higher rates compared to what was requested in the RANAP [7] message. 

4
Summary and Proposal

In this paper it has been shown that for a CS steaming RAB, a compliant implementation can chose to always establish RB and Iu UP configurations that supports the highest bitrate for the particular service. 
In this paper it has been shown that for a CS steaming RAB, different understandings about the Rel-99 “MaxBitrate” attribute in 25.415 [1] may result in different understanding of the minimum ITI that is conveyed as part of the IPTI in the INITIALISATION control frame. 
In this paper it has been shown that for an AMR Speech RAB, different understandings about the Rel-99 “MaxBitrate” attribute in 25.415 [1] does not result in different understanding of ITI. 
It is proposed to clarify that the minimum ITI that is used for the encoding of the IPTI is based on the maximum SDU size for the service and the maximum bitrate for the service. 
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