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Signalling for TFC selection in the uplink for the Flexible Layer One: Simulation results

1 Introduction

In [1] the possible methods for selecting and signalling the Transport Format Combination to be used in the uplink for Flexible Layer One are discussed. This contribution provides simulation results comparing the alternatives and concludes which of the schemes is the best in terms of performance. This is evaluated here for RLC in acknowledged mode.

2 Algorithm for the GERAN

In the simulations performed, the use of an 8-PSK full-rate channel has been assumed. As presented in [1], a summary of the alternatives described in this section is given in Figure 1 (the method using a channel transmitted in parallel to the SACCH/TP has not been simulated). In the table, the adaptation period and signalling method is given for each alternative scheme. Of the possibilities discussed in [1], the following have been simulated:


[image: image1.wmf] 

3 · 480 ms = 1440 ms

 

(5

-

bit uncoded TFCI)

 

480 ms

 

(2

-

bit uncoded 

command)

 

360 ms

 

(72

-

bit coded TFCI)

 

120 ms

 

(24

-

bit coded 

command)

 

SACCH Header

 

 

(2 uncoded bits

 

every 480

 

ms)

 

“In

-

band”

 

 

(4 coded bits

 

every radio packet)

 

how to 

signal

 

what to 

signal

 

absolute 

value

 

relative 

value

 

100 ms

 

(72

-

bit coded TFCI)

 

40 ms

 

(24

-

bit coded 

command)

 

“In

-

band”

 

 

(16 coded bits

 

every radio packet)

 


Figure 1: Simulated alternatives for TFC signalling (8-PSK full-rate channels).

The simulator used for these simulations is similar to the one used in the investigations described in [2], assuming only one Transport Block per Transport Channel per TTI. Table 1 summarises the parameters used for the simulated scenarios.

	No. of RLC/MAC blocks simulated
	50000

	MPEG-4 traffic profile
	Variable bit rate (VBR) mode. 48 kbit/s. Total bit rate required including all headers: 54kbit/s

Maximum RTP packet size: 1400 bytes.

QuickTime codec. I-VOP every 1s. Medium video quality, poor rate control. 

	QoS
	Target 10-2 to 10-3 for RTP SDU error rate. 

	Radio Channel Profile
	TU3 with ideal frequency hopping. Log-Normal Fading, correlation distance: 20m, standard deviation: 7 dB. Interference, Rx power, fast and slow fading on each timeslot are assumed to be highly correlated.

	Physical channels
	Dedicated full rate channel (DBPSCH/F) with block interleaving. Uplink data transmission. Acknowledgments sent on the downlink channel
.

8PSK modulation only.

	Multislot traffic channel
	Two timeslots. High fading correlation between slots. The same interference is assumed for both timeslots.

	Error Protection
	Equal Error Protection (EEP).

	Link Adaptation
	Variable depending upon scheme.

	ROHC
	No header compression. 40 byte RTP/IP/UDP header.

	SNDCP functionality
	Unacknowledged mode. SNDCP header: 4 bytes.

	LLC functionality
	LLC is operated in unacknowledged mode. LLC header size: 3 bytes. FCS: 3 bytes. 

LLC frame concatenation. Frames discarded after an LLC discard time of 3 seconds. Frames which are in the process of being transmitted are not discarded even if their lifetime exceeds the LLC discard time. Buffer size = 4 LLC frames.


Table 1 - Simulation parameters.

Table 2 indicates the Transport Format Combination Set used. All TFC are 8PSK modulated.

	TFC
	Block size (octets)

	0
	22

	1
	44

	2
	66

	3
	88

	4
	110

	5
	132


Table 2: Transport Format Combination Set.

For each simulation the update period of the link adaptation algorithm and the averaging period for the channel measurements is summarised in Table 3.

	Mechanism
	Link adaptation TFC update period
	Measurement averaging period

	SACCH Header, Relative
	480 ms
	960 ms

	SACCH Header, Absolute
	1440 ms
	2880 ms

	Inband, Relative
	120 ms
	240 ms

	Inband, Relative
	40 ms
	160 ms

	Inband, Absolute
	360 ms
	720 ms 

	Inband, Absolute
	100 ms
	200 ms


Table 3 – Link adaptation TFC update period and measurement averaging period for each alternative.

3 Results

Figure 2 and Figure 3 show the throughput and SDU FER for the different alternatives for RLC in acknowledged mode. Good throughput performance is achieved with signalling periods of 120ms or less. The optimum performance is achieved with absolute signalling and an update period of 100ms. Likewise the scheme also provides the optimum SDU FER. 

The fluctuations in the throughput and SDU FER for the schemes with update periods greater than 120ms are due to poor decisions made by the link adaptation algorithm which results using the selection of a non-optimum TFC for the channel conditions.

It is worth noting that during the simulations block segmentation was not used; the consequence of this is that when a block received in error is retransmitted, it has to be retransmitted with the same TFC as the original transmission (given that only one transport channel is defined).
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Figure 2: Throughput with RLC in acknowledged mode (aggregate over 2 TS).
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Figure 3: SDU FER with RLC in acknowledged mode.

4 Conclusions

From a performance perspective, it is clear that the best performing of the alternative schemes presented in this paper is to signal the absolute TFC, inband, with an update period of 100ms. This is the solution that Siemens propose for the Flexible Layer One. However, the update period could be chosen to be 120 ms rather than 100 ms, so that the update intervals are aligned with the SACCH multiframe structure. Although simulation results for this value of the update period has not been provided in this contribution, if this proposal is accepted they will be provided for GERAN#19. For RLC in unacknowledged mode we expect the same kind of result, due to the fact that also here update periods greater than 120ms lead to poor decisions made by the link adaptation algorithm which results in the selection of a non-optimum TFC for the channel conditions.

A CR to the FLO TR that reflects the proposal above is contained in [3].
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� For FLO, multislot configurations can be symmetric or asymmetric. As specified in subclause 8.3.5.1 of TS 45.002, the symmetric case consists of only bi-directional channels, whereas the asymmetric case consists of both bi-directional and unidirectional downlink channels. Therefore, if two timeslots are used in the uplink, the downlink part of the two timeslots needs also to be allocated to the MS. In the present document, we make no assumptions on how these resources are used.
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