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1 Introduction
The study item on Signal Precoding Enhancements for EGPRS2 DL, SPEED, was approved at GERAN#46. In order to organize the work and enable a comparison between the contributions to the work, common assumptions need to be agreed. Hence, this document discusses the 
· evaluation parameters,

· evaluation objectives,
· simulation methodology,
· simulation assumptions and 
· the output

proposed for the work on SPEED.
This is an updated version of contribution [1]. All updates are highlighted in red.
2 Evaluation Parameters 
It is proposed that the evaluation parameters shall be defined in accordance with the objectives stated in the WID on SPEED [1]. It is therefore proposed that the following items shall be evaluated for Precoded EGPRS2-A, PCE2-A, as well as Precoded EGPRS2-B, PCE2-B:
· Burst format, including;

· Training sequence symbol position,
· Position of Header, USF, SF,

· Length of Cyclic prefix and
· Modulation scheme.
· Discrete Fourier Transform (DFT) size

· Blind detection of modulation
· Techniques to reduce the Peak to Average Power Ratio (PAPR) for PCE2. 

· Two new modulation and coding schemes intended to replace DAS-12 and DBS-12. 
· Impact on legacy services.
3 Evaluation Objectives
The following sub-sections contain a brief description of the evaluation parameters listed in section 2, along with the evaluation objectives of each parameter. 
3.1 Burst format
3.1.1 Position of Training Sequence symbols

In EGPRS2 the training sequence symbols are positioned in the centre of the burst. In PCE2 this is not necessarily the best positioning of the training sequence symbols. Hence, it is proposed that a positioning of the training sequence symbols that optimizes throughput for PCE2 shall be evaluated. 
It is proposed that one training sequence symbol positioning vector is identified for PCE2-A and one for PCE2-B.
3.1.2 Position of Header, USF and SF
The optimal position of Header, USF and SF fields in EGPRS2 and PCE2 is not necessary identical. It is therefore proposed that a positioning of the Header, USF and SF is studied, that secures robust uplink operation of PCE2 enabled mobiles as well as reliable IR performance.
3.1.3 Length of Cyclic Prefix

PCE2 typically requires the introduction of a Cyclic Prefix, CP, intended to cover the time dispersion of typical radio channels. It is proposed that the length of a CP optimizing performance for PCE2 is studied. It is foreseen that one CP length, defined in duration of microseconds, is required. When applied on PCE2-A and PCE2-B this duration must be translated to CP lengths defined by normal and higher symbol rate symbols respectively.
3.1.4 Modulation Scheme

PCE2 allows a mixture of modulations within a single MCS. It proposed that best mixture of modulations for PCE2-A and PCE2-B MCSs are evaluated. The possibility of using different mixtures per MCS or if a higher granularity of mixes shall be used is left FFS.

It is proposed that mixtures of BPSK, QPSK, 8PSK, 16QAM, 32QAM and 64QAM modulations are investigated. QPSK, 8PSK, 16QAM and 32QAM definitions are found in [5] while proposed BPSK and 64QAM modulation constellations are depicted below. The two new modulation constellations are Gray coded.
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Figure 1 BPSK and 64QAM symbol constellations.
3.2 DFT Size

PCE2 introduces a DFT precoder in the EGPRS2 receiver and transmitter chains. The complexity of the precoder operation is in direct relation with the PCE2-A and PCE2-B data sizes. It is therefore proposed that data sizes shall be studied that minimize the PCE2 complexity while keeping the performance intact.

3.3 Blind detection of modulation.

PCE2 can be used either as a complement to EGPRS2 or as a stand alone feature. It’s therefore necessary that a mobile receiver capable of both techniques can blindly detect between the techniques and also blindly detect the modulation of a received MCS. It is therefore suggested that blind detection of PCE2 is studied along with the impact of PCE2 on blind detection of modulation defined today for EGPRS2.
3.4 PAPR Reduction

PCE2 will significantly increase the PAPR in comparison to EGPRS2. A PAPR compression technique that secures that the PAPR of PCE2 is maintained within well defined limits while not violating the EGPRS2 spectrum masks defined in [3] must be evaluated.

3.5 New MCS

It is proposed that two new modulation and coding schemes, intended to replace DAS-12 and DBS-12, that maximize PCE2 throughput performance are defined. To minimize system impact the payload of these two new MCSs shall be identical to the payload of DAS-12 and DBS-12. Further, the coding of these MCS shall be based on the Turbo Coder architecture used for DAS-12 and DBS-12, and defined in [4].
3.6 Impact on Legacy Services

It is proposed that the impact on EGPRS2 performance when exposed to PCE2 modulated interference is investigated and compared with the impact on EGPRS2 caused by EGPRS2 modulated interference.
4 Output

After conclusion of the evaluations proposed in section 3, it is proposed that the findings derived from the evaluations are presented in a technical report together with absolute throughput envelopes of PCE2-A and PCE2-B.

Further it is proposed that each company contributing to the evaluations can use as reference performance what they deem to be realistic EGPRS2 performance, given the requirement that the absolute performance of the assumed reference is presented.

5 Simulation

5.1 Methodology
It is proposed to evaluate the items described in section 3 and the expected output presented in section 4 with link level simulations. 
Simulator assumptions required to align the results derived from different companies contributing to the evaluations are listed in section 5.2. When deriving the throughput envelopes proposed as output of the study, each of the assumptions and test scenarios proposed in section 5.2 must be considered. However, when evaluating the items of section 3, a subset of the listed assumptions and test scenarios, deemed as sufficient for the given evaluation, may be used.
5.2 Simulation Assumptions and Test Scenarios
The proposed link level assumptions are presented in Table 1 and Table 2. It is proposed that vendor specific TX and RX impairments are used in the evaluations and that these shall be presented together with performance results. Ericsson TX and RX impairments are listed in Table 1 as reference.
Table 2 contains EGPRS2 GSM 900 test scenarios specified in [4], excluding DARP Phase II specifications, and one additional DTS-2 test scenario. It is proposed that scenarios marked with ‘I’ are included in the set of working assumptions, while the TU50iFH scenarios marked with ‘E’ are excluded from the set of working assumptions. The proposed exclusion is based on the assumption that the excluded test scenarios will not provide any additional information compared to the included test scenarios.
	Parameter
	Value

	Link direction
	Downlink

	Frequency band
	900MHz

	Test scenarios
	Presented in Table 2.

	Interference modulation
	GMSK

	MCSs
	DAS5-DAS12, DBS5-DBS12, including the new DAS12 and DBS12.

	Impairments:
Ericsson TX/RX impairments:

– Phase noise

– I/Q gain imbalance

– I/Q phase imbalance

– DC offset

– Frequency error
	Vendor specific typical TX/RX

Ericsson TX/RX impairments:

0.8 / 1.2   [degrees (RMS)]

0.1 / 0.2   [dB]

0.2 / 2.0   [degrees]

-45 / -40  [dBc]

  -   / 25   [Hz]


Table 1 Simulation assumptions.
	Propagation

Conditions
	Test Scenario



	
	Sensitivity Limited
	Co. channel interference
	Adj. channel interference
	DTS-2

	Static
	I
	
	
	

	TU3noFH
	
	I
	I
	

	TU3iFH
	
	I
	I
	

	TU50noFH
	I
	I
	I
	I

	TU50iFH
	E
	E
	E
	

	HT100noFH
	I
	
	
	

	RA250noFH
	I
	I
	I
	


Table 2 Proposed PCE2-A and PCE2-B test scenarios.
6 Conclusion
This document presents a set of parameters to be evaluated during the SPEED study item. It is proposed that the evaluations shall be driven by results derived from link level simulations. Further, a set of link level simulation assumptions are presented to ease the comparison of results presented by different companies contributing to the work. As output it is expect that throughput envelopes of PCE2-A and PCE2-B along with realistic EGPRS2-A and EGPRS2-B reference performance are presented.
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