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Introduction

Within the context of GERAN Evolution, a number of contributions related to the New Burst Formats has been submitted (e.g. [1], [2]). Section 11 of TR 45.912 provides an overview of these contributions.
Most of the results presented so far related to BER. This contribution introduces some BLER results.
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RLC/MAC Options for New Burst Formats
A previous contribution ([3]) outlined a set of basic RLC/MAC options corresponding to the New Burst Formats:
1. Increase the RLC block size & keep the same code rate and the same (convolutional) mother code
2. Keep the same RLC block size & make the code rate more robust (keeping also the same mother code)

3. Trade-off between (1) & (2)
4. Increase the RLC block size & exploit the increased length with different coding, e.g. with turbo codes
Option 4 was explored in a different contribution ([4]), which reported interesting gains, in the region of 30%

This contribution presents instead some simulations related to Option 2
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Simulation settings

The following simulations settings have been employed

Physical Layer

· Results based on SNR-limited scenarios (i.e. no variation of interference within the aggregated timeslot)

· UL Receiver (in the BTS) assumed to be the same as a MS receiver (likely a pessimistic assumption)

· 2-way diversity at the BTS not assumed
· Interference cancellation at the BTS not assumed

· Frequency tracking errors and various impairments not considered neither for the non-aggregated nor for the aggregated format

RLC/MAC

· Data comes uncoded from the upper layers (IP/SNDCP/LLC)
· BCS is added (same size of BCS for old & new formats)
· Data is coded with the same convolutional mother code as EGPRS
· Constraint length = 7

· RLC blocks are of the same size irrespective of whether timeslot aggregation is used or not

· Data is then punctured
· Puncturing pattern dependent on which format is used at the physical layer
· The code rate has been reduced (more protection) for MCS used for the aggregated formats
· All of the bandwidth made available from the new burst format is used to reduce the code rate for the same payload size
· Header is created & HCS is added to the header

· Note that a new header was not defined at this time
· Header & data part(s) are interleaved over the physical radio resource
· Stealing flags (SF) are added
· Modulation is performed
· Puncturing & interleaving for the aggregated formats not yet fully optimized. 
· No retransmissions are assumed (“normalized” good-put per unit of time)

The following picture illustrates the above

 
[image: image1]
Figure 1 – Simulation setting
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Features of the simulated option
Based on the above description, the option that has been simulated has the following features with respect the GERAN baseline
· Same bandwidth (200 kHz)

· Same modulation/demodulation

· Same coding/decoding
· Same RLC block sizes: Incremental Redundancy is possible between aggregated formats and non-aggregated formats

In light of the above, the proposal can be combined with virtually any of the other uplink proposals, with likely incremental gains

It is also worth noting that only the following optimizations have been performed so far 

· No header bit is put on the third bit of the 8PSK symbol 

· Header bits are packed immediately close to the training sequence
The following optimizations, among others, have NOT been explored yet

· Study of various interleaving options

· Definition of a new header (smaller than the sum of the two headers of the two blocks carried by the aggregated format)

· Study of a potentially larger BCS
· Optimization of code rate, puncturing and so on
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Simulation results
Clearly, there would have been multiple ways to report results corresponding to the aforementioned simulations, e.g. reduction in the required SNR for a given BLER, improvement in BLER for a given SNR, improvement in link throughput for a given SNR, and so forth.

In the following, throughput gain was considered, assuming no retransmissions are performed. MCS-6 & MCS-9 were considered
In other words, the throughput was measured, “normalized” over a unit of time (good-put). 
The RLC blocks mapped onto an aggregated timeslot enjoy better protection, hence they have a lower BLER, and therefore the corresponding throughput in the unit of time will be larger.

The gain reported here is also normalized per timeslot

	
	MCS-6
	MCS-9

	
	Gain 
@ 
10 dB
	Gain 
@ 
15 dB
	Gain 
@ 
15 dB
	Gain 
@ 
20 dB

	900 MHz
	TU 3
	+ 3 kbps

(+57%)
	+3 kbps

(+11%)
	+ 10 kbps

(+125%)
	+ 11 kbps

(+35.5%)

	
	TU 50
	+ 3 kbps

(+57%)
	+2 kbps

(+7.5%)
	+ 7 kbps

(+87%)
	+ 11 kbps

(+38%)

	1800 MHz
	TU 3
	+ 5 kbps

(+62.5%)
	+3 kbps

(+11%)
	+ 9 kbps

(+100%)
	+ 11 kbps

(+35.5%)

	
	TU 50
	+ 2 kbps

(+28%)
	+0 kbps

(+0%)
	+ 3 kbps

(+37.5%)
	+ 6 kbps

(+22%)


Table 1 – Summary of good-put gain per timeslot for MCS-6 & MCS-9
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Conclusions
This contribution has presented a first set of BLER results for the new burst formats. 

In particular, results for a 2-slot aggregation were presented with an RLC/MAC option whereas backward compatibility is maximized, by employing

· same modulation, 
· same coding, 
· and incremental redundancy possible between aggregated and non aggregated slots
Within these constraints of a maximized backward compatibility, gains of up to 10 kbps per timeslots have been reported.
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	900 MHz
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Figure 1. MCS-6 @ 900 MHz, TU3, link throughout
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Figure 2. MCS-6 @ 900 MHz, TU50, link throughout
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Figure 3. MCS-9 @ 900 MHz, TU3, link throughout
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Figure 4. MCS-9 @ 900 MHz, TU50, link throughout


	1800 MHz
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Figure 5. MCS-6 @ 1800 MHz, TU3, link throughout
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Figure 6. MCS-6 @ 1800 MHz, TU50, link throughout
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Figure 7. MCS-9 @ 1800 MHz, TU3, link throughout
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Figure 8. MCS-9 @ 1800 MHz, TU50, link throughout
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