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1 Introduction

The Iu User Plane Protocol Specification, 25.415 [1], is presently a little vague concerning the frame numbers. At certain places, a consistency check is mentioned built on frame numbers that must come in sequence. At other places, “time-related” frame numbers are mentioned.

In a previous contribution, [2], it was argued that a time related frame number on Iu user data frames simplifies the time scheduling process in the RNC. 

This contribution proposes to use time related frame numbers for data with traffic class conversational or streaming, i.e. which are real-time in nature. Other types of data, with traffic class background or interactive, is proposed to use a Iu UP PDU oriented frame number for Iu frames.

Concepts defined in this document are also used in a contribution on RAB attributes, [4].

2 Discussion

2.1.1 General

For voice services, a relation between time (frame), and the frame number facilitates the time handling between Iu and Iub in the RNC, especially when the initial frame arrives close to a “decision time instant” in the RNC on downlink.

When the timing position initially is set in the RNC on downlink, it may use the frame number for correct setting of the CFN (Connection Frame Number) over the Iub interface. Slips and variations of the delay may be avoided by this coupling between Iu and Iub. Also time alignment over Iu, when applied, is simplified by using a time related frame number over Iu. Especially when a frame arrives over Iu after a silent period, the correct setting of the CFN is simplified.

The uplink timing is beneficial with a time oriented frame number over Iu. After a silence period, the correct timing is more easily achieved by using the Iu frame numbers based on time in uplink. Also the receiving end at the CN may have a facilitated task to determine how the timing shall be treated.

2.1.2 Definitions

ITI: Iu Timing Interval
The ITI is the minimum time interval between sent Iu UP data frames for a specific RAB. The ITI can be calculated for conversational and streaming traffic classes by the following formula:
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IPTI: Inter PDU Transmission Interval
Services may have several SDU sizes and a fixed IPTI that equals to ITI. This is the case e.g. for AMR speech, where ITI is 20ms (max SDU size 244 bits, and max bit rate 12.200b/s). For services that have fixed SDU size but still have several data rates, the IPTI can have values including ITI at its minimum and certain values that are a multiple of ITI. If a RAB for Non-Transparent CS data is established with a Maximum Bit Rate at 57.6 kbits/s and a max SDU size of 576 bits, the ITI is 10 ms. In this case the IPTI can be 10ms, 20ms or 40ms if the SDU format information contains such indication (see RAB attributes update contribution), corresponding to the rates 57.600b/s, 28.800b/s and 14.400b/s.

2.1.3 Description

In the figure below is illustrated the usage of the Iu frame number and the relationship between ITI and IPTI for Iu UP in support mode for a conversational or streaming traffic class.

Figure 1: Illustration of Iu frame number usage

In case A in the figure above the IPTI equals ITI. The Iu frame number is stepped at each ITI. In case B the IPTI equals 4 ITIs. Also now the Iu frame number is stepped for each ITI. In case B the IPTI could be changed with rate control to e.g. IPTI equalling ITI, making the maximum data rate 4 times higher (with fixed SDU size).

3 Proposals

It is proposed to endorse the concept of ITI and IPTI as defined above and include them into the concept section of 25.415.

It is proposed to use a time related frame numbering for RABs with the traffic class conversational or streaming. Each frame is marked with a frame number corresponding to the number of Iu Transmission Intervals (ITI) passed since the previous sent frame. The frame number is incremented by one (modulo 16) for each (ITI) passed, whether or not a frame was transmitted over the Iu interface.

For other traffic classes it is proposed to use a frame number that is incremented by one for each sent Iu UP PDU, this assuming that the Iu UP is used in support mode for pre-defined SDU sizes.

This contribution is accompanied by a proposal for a change request, [3].
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