3GPP TSG GERAN#50























    GP-110912
16th-20th May, 2011-05-12 

Source: Telefon AB LM Ericsson, ST-Ericsson SA











       Agenda item: 7.1.5.4.3


Pseudo CR45.860 Comparison: Padded HOM and SBPCE2
1
Introduction

1.1 
Background information

A section is added to the TR as a place holder for comparison of different candidate techniques from the same technical investigation. To clarify that what is included in each sub clause is based on one source it is proposed to also list the companies performing the evaluation.
The addition of the sub clause to have a placeholder for comparing candidate techniques within the study is believed to help in the conclusion of the study.
1.2 
Reason for change

A place holder for comparisons of candidate techniques from the same source is added to allow for companies to contribute with comparisons of different technical aspects. 

The two candidate techniques SBPCE2 and Padded HOM have been compared.
1.3 Summary of change

The comparison in [7.1.5] between SBPCE2 and Padded HOM is included in the TR.
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7
Comparison of candidate techniques
This sub-clause contains comparison of candidate techniques presented in this TR. 
One sub-clause is allocated to each investigation with the sourcing company(ies) of the investigation listed.
7.1
SBPCE2 and Padded HOM (by Telefon AB LM Ericsson and ST-Ericsson SA)
7.1.1
Simulation assumptions
7.1.1.1
Common assumptions
Table 7.1.1. Simulation assumptions

	Parameter
	Value

	Burst length
	According to [7.1.2]

	RX BW
	PCE2A: 280kHz

	TSC length
	26

	ICI Suppression
	No

	Backoff 
	No

	Channel propagation
	TU50nFH

	Interference
	AWGN, CO (GMSK), ADJ (GMSK)

	Frequency band
	900 MHz

	Frames
	20000

	Soft clipping
	According to [7.1.3]

	Target PAR for soft clipping
	4 dB (8PSK MCSs) 

6 dB (16/32/64 QAM MCSs)

	Tx/Rx impairments

  - Phase noise 

  - I/Q gain imbalance 

  - I/Q phase imbalance 

  - DC offset 

  - Frequency error 
  - PA model
	Ericsson typical TX/RX impairments:

0.8 / 1.2   [degrees (RMS)]

0.1 / 0.2   [dB]

0.2 / 2.0   [degrees]

-45 / -40  [dBc]

  -   / 25   [Hz]
Yes / -


7.1.1.2
SBPCE2 specific assumptions
Table 7.1.2. SBPCE2 specific assumptions
	Parameter
	Value

	MCS
	DAS-5-11, DAS-12b

	CP length
	6

	TSC placement
	According to 


7.1.1.3 Padded HOM specific assumptions
It should be noted that to facilitate the evaluation some of the design parameters for Padded HOM has not been strictly followed. These simplifications are not expected to have any impact on the results, or the conclusions drawn. Simulation assumptions used and modifications done are presented in this section.

Table 7.1.3. Padded HOM specific assumptions

	Parameter
	Value

	MCS
	DAS-5-12

	CP length
	6

	TSC placement
	According to [7.1.5]


It should be noted that the CP length is not chosen according to [7.1.5] but considering the evaluation done in [7.1.6] where a CP of 5 symbols was seen sufficient for the propagation channel used in this paper. Thus, choosing a longer CP length will not have impact on performance.

The TSC placement has been used as defined in [7.1.5] since this is a design parameter believed to have impact on the results considering the different numbers and allocation of the sub carriers between SBPCE2 and Padded HOM.

In the Padded HOM proposal the burst format is not symmetric nor is the number of bits per radio block equal to the bits carried by the HOM symbols. In this evaluation both burst symmetry and burst sizes that fit the block size have been chosen. The changes to the design are minimal and should not have impact on performance. Table  7.1.4 summarizes the differences.
Additional features such as Repeat pattern ([7.1.5]) or a shorter TSC ([7.1.5]) have also been investigated for Padded HOM previous investigations. Repeat pattern together with shorter TSC was only investigated in sensitivity with 0.3 and 0.9 dB gains seen (in [7.1.5]) for DAS-5 and DAS-11 respectively. For DAS-12 2.2 dB gains were observed.
Table 7.1.4. Difference in burst design between Padded HOM [7.1.7] and Padded HOM used in this evaluation.

	
	
	Padded HOM  [7.1.7]
	Padded HOM in current doc

	MCS
	Block payload size
	Modulation mix*
	Block payload size
	Modulation mix*
	Block payload size

	DAS-5-7
	1392
	[0,0,0,87,0,0,29]
	1392
	[0,2,0,86,0,0,28]
	1392

	DAS-8-9
	1856
	[0,0,0,0,93,0,23]
	1860
	[0,2,0,0,94,0,22]
	1856

	DAS-10-12
	2320
	[0,0,0,0,0,97,19]
	2328
	[0,2,0,0,0,96,18]
	2320


     * Modulation mix : [BPSK,QPSK,8PSK,16QAM,32QAM,64QAM,padding]
7.1.3
Performance plots
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Figure 7.1.1. SBPCE2 and Padded HOM. Sensitivity (top left), Co (top right), Adj (lower left).
It should be noted that the header performance of both techniques were aligned within 1.5 dB, see [7.1.1]. Considering the findings in [7.1.8] where a header BLER improvement of 15 dB caused a data BLER degradation of at most 1 dB these differences are expected to have minimal impact on the data BLER performance comparison in this investigation. For more details on the performance evaluation please see [7.1.7]. 
7.1.4
Discussion
It has been seen that SBPCE2 outperforms Padded HOM in both sensitivity and co-channel interference with the most significant differences for co-channel interference where gains of 2-5 dB can be seen for performance with reduced PAR. For adj-channel interference Padded HOM is superior for most MCSs due to the narrower spectrum used for payload allocation. For the highest MCSs however there is still a significant degradation compared to SBPCE2.
In all scenarios investigated DAS-12 with reduced PAR for Padded HOM did not reach BLER levels lower than 50% which makes the MCSs not useful for link adaptation. Significant degradations when reducing the PAR are seen due to the high modulation order used and the high code rate of this MCSs.
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7.2 
…
	Next modified sub clause


8
Comparison of PC EGPRS2 with EGPRS2 performance

This sub-clause contains comparison of PC EGPRS2 with EGPRS2 performance after the design and evaluation of the items listed in subclause 6 has been completed.
	Last modified sub clause


9
Summary and conclusions
[Editor’s note: To be added]
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