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Incremental Redundancy
Test Method

1 Introduction

Incremental redundancy (IR) is mandatory for the EGPRS mobile receiver. To test a mobile’s IR capability, the acknowledged mode of the RLC/MAC functionality has to be used instead of an unacknowledged mode adopted for the ordinary receiver performance testing. 

The long-term throughput will be used as a criterion to determine the performance of the EGPRS MS operated in IR mode. The test condition will be set up to clearly distinguish the performance of the IR and non-IR MS. The parameters affecting IR performance such as the transmission window, acknowledge polling period, roundtrip time etc. will be specified for the test.

The EGPRS MS supporting IR operation will significantly increase the link throughput as the RLC data blocks will be initially transmitted with the highest possible code rate and then retransmitted with lower code rate using different coding and puncturing schemes if the blocks were not received successfully. The soft values of the erroneous blocks will be stored and used for joint decoding of the retransmissions so the chance of successful receiving the retransmitted blocks will be enhanced.

In this paper, an IR test method is proposed for discussion.

2 Test Method

2.1 Initial Condition

· A downlink TBF is established in the RLC acknowledged mode according to the generic procedure specified in section 40 for packet switched on a Mid ARFCN.

· The SS shall set the maximum size for the transmit window according to the MS multislot capability (i.e. 192 for 1 TS, 256 for 2Ts etc.)

· The SS shall transmit on the maximum number of receive timeslots according to the MS multislot capability.

· The SS shall transmit at the signal level of -96dBm (1dB higher the level specified in 05.05).

· The SS commands the MS to transmit at maximum power level.

· Fading condition is set to static.

2.2 Test Procedure

a) The SS transmits RLC data blocks of valid BSNs within the transmit window, using MCS-9 coding scheme at the initial highest code rate with Puncturing Scheme PS1.

b) The SS polls the MS for acknowledgement after every acknowledgement polling period of 32 RLC data blocks.

c) The MS sends back the Packet Ack/Nack message on the UL block specified by the RRBP field after receiving 32 RLC data blocks.

d) The SS updates its associated acknowledge state array V(B) according to the Reported Bitmap in the Packet Ack/Nack message.

e) As well as continuing transmitting new RLC data blocks with PS1, the SS retransmits, after a delay that corresponds to a round trip time of 120ms, all unacknowledged RLC blocks at lower code rate with Puncturing Scheme PS2 starting from the oldest unacknowledged RLC blocks.

f) Steps c) to e) are repeated with the retransmission of still unacknowledged RLC data blocks at lowest code rate with Puncturing Scheme PS3 and then in a cyclic manner if necessary.

g) Steps c) to f) are repeated until either all RLC data blocks of valid BSNs within the transmit window are transmitted and acknowledged or the LA/IR bit is set by the MS in the EGPRS Packet Ack/Nack message indicating the run out of memory for IR operation.

h)  The SS calculates the throughput per timeslot.

i) Step a) to h) are repeated 3 times. The SS calculates the average throughput.

j) Step a) to i) are repeated at Low and High ARFCNs.

k) The SS calculates the long-term throughput per timeslot by averaging throughputs at Low, Mid and High ARFCNs.

2.3 Test Criterion/requirement

The IR performance of the MS is accepted if the long-term throughput per timeslot calculated at step k) is not less than 20kps.

Test performance/conditions for incremental redundancy capability specified by GSM05.05, section 6.7

Required throughput
20.0 kbps per time slot

Channel Type
Single ray, static

Input Signal Level
-97dBm

Modulation and Coding Scheme
MCS-9

Acknowledgements polling period
32 RLC data blocks

Roundtrip time
120 ms

Number of timeslots
Maximum capability of the MS

Transmit window size
Maximum for the MS timeslot capability
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