Page 1



3GPP TSG-GERAN Meeting #52 
(
GP-111862
Bratislava, Slovakia, 21st-25th Nov, 2011








(Revision of GP-111794)
	CR-Form-v9.9

	CHANGE REQUEST

	

	(

	45.860
	CR
	0005
	(

rev
	2
	(

Current version:
	11.0.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	X
	Radio Access Network
	X
	Core Network
	


	

	Title:
(

	TSC optimization for SPBCE2

	
	

	Source to WG:
(

	Telefon AB LM Ericsson, ST-Ericsson SA

	Source to TSG:
(

	G1

	
	

	Work item code:
(

	FS_SPEED
	
	Date: (

	23/11/2011

	
	
	
	
	

	Category:
(

	F
	
	Release: (

	Rel-11

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)

	
	

	Reason for change:
(

	At GERAN#51 the SPEED WID was extended to include MCS modifications to DAS-10b/11b and DBS-10b/11b, apart from already agreed DAS-12/DBS-12. These MCS have been redesign, as presented in GP-111642, and this CR captures the most recent information from this work.

	
	

	Summary of change:
(

	This CR captures the most recent information on MCS design for SBPCE2.
To differentiate the existing and the re-designed versions of DAS-12b and DBS-12b the extensions v1 and v2 have been added to the naming of these MCSs.
Table numbering in section 6.1 has been corrected. Puncturing and interleaver parameters used in the burst formatting of DAS-12b v1 and DBS-12b v1 have been added.

	
	

	Consequences if 
(

not approved:
	The SPEED TR will not capture the latest available information on SBPCE2.

	
	

	Clauses affected:
(

	

	
	

	
	Y
	N
	
	

	Other specs
(

	
	X
	 Other core specifications
(

	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
(

	


	First modified subclause


5.1.5
Modulation and coding scheme

All channel coding definitions of EGPRS2 shall be kept intact with regards to payload size, channel coding and interleaving, except for the highest MCS of each set, i.e. DAS-10/11/12 and DBS-10/11/12 for EGPRS2-A and EGPRS2-B, where only the payload size is required to be kept.


5.1.5.1
Modulation scheme

In addition to the modulation schemes defined in [4] for EGPRS2, BPSK and 64QAM can be used for the mapping of bits onto modulation symbols in the burst.

The definition of the additional modulation schemes are shown in Figure 5.1.
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Figure 5.1 Modulation scheme definitions of BPSK and 64QAM.
5.1.5.1
Channel coding

For the re-definition of channel coding of DAS-10/11/12/DBS-10/11/12 the definitions in [1], sub-clause 5.1a.1.3 shall be used as baseline.
5.2 

Link parameters 
The following link level parameters are to be used as base line for the evaluation. Additional simulations assumptions may be used when deemed necessary.
Table 5.1 Link level simulation assumptions.
	Parameter
	Value

	Link direction
	Downlink

	Frequency band
	900MHz, 1900 MHz

	Interference modulation
	GMSK, Precoded modulation schemes

	MCSs
	DAS-5 - DAS-9, DAS-10b/11b/12b

DBS-5 - DBS-9, DBS-10b/11b/12b.

	Impairments
	Typical TX and RX impairments.


Table 5.2 Link level simulation scenarios.
	Propagation

Conditions
	Test Scenario



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

	Static
	X
	
	
	

	TU3noFH
	
	X
	X
	

	TU3iFH
	
	X
	X
	

	TU50noFH
	X
	X
	X
	X

	HT100noFH
	X
	
	
	

	RA250noFH
	X
	X
	X
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6.1
Re-design of DAS-10b/11b/12b/DBS-10b/11b/12b

A re-definition of DAS-10/11/12 and DBS-10/11/12 for EGPRS2-A and EGPRS2-B respectively is foreseen in order to optimize performance. The payload size of each MCS, i.e. 2x82, 3x68, 3x82 bytes and 3x74, 4x68 and 4x74 bytes for DAS-10/11/12 and DBS-10/11/12 respectively are to be kept.

This sub-clause evaluates modifications in the MCS design and its impact on performance.

6.1.1 
Burst formatting for Single Block PCE2
In the sub clauses below a re-design of DAS-10/11/12 and DBS-10/11/12 is proposed. These new redesigned MCSs have for SBPCE2 throughout this technical report been denoted DAS-10b/11b/12b and DBS-10b/11b/12b
Two designs of DAS-12b and DBS-12b are presented, and denoted v1 and v2. The difference between the two designs is the number of TSC symbols used. 
DAS-12b and DBS-12b v1 is used in this document, unless otherwise stated, while DAS-12b v2 and DBS-12b v2 is used in the final performace evalution in Sub clause 8. 
6.1.1.1 

Burst formatting of DAS-10b/11b/12b and DBS-10b/11b/12b
6.1.1.1.1 
Introduction

This sub-clause proposes a new burst formatting design for DAS-10b/11b/12b and DBS-10b/11b/12b for Single Block PCE2 in terms of 
· Mapping of bits onto modulation symbols and

· Burst mapping of Header and Data fields. 

For the mapping of bits onto modulation symbols the objective is to find the best mixed mode modulation combination for the studied MCSs in terms of optimal throughput performance.

For the burst mapping of Header and Data fields the objective is to derive 

· header bit swapping, which swaps header bits at weak positions with data bits at strong positions and

· burst bit shifting, which circularly shifts each half burst so that part of, or all header bits end up at higher SNR region,

to achieve robust header and incremental redundancy performance.
The evaluation in section 6.1.1.1.2 and 6.1.1.1.3 was for simplicity only performed for DAS-12b and DBS-12b, as it was shown in [6.1-x] that the derived designs are robust enough to be applied also to DAS-10b/11b/12b v2 and DBS-10b/11b/12b v2.


6.1.1.1.2 
Evaluation Method

Several best MMM candidates are first derived, in terms of providing as robust performance as possible at lower SNR region, which will later lead to robust data performance when header bit swapping and shifting is used. This evaluation is done by placing all header/USF/SF bits at high SNR region, and focusing therefore on the data BLER performance. 

The header bit swapping and shifting are then evaluated together with the best MMM candidates. The best burst formatting for DAS-12b and DBS-12b is then selected as the one that keeps the relative performance between header and data BLER (using non-precoded DAS-12 (data BLER@50% to avoid error floor and headerBLER@1%) and DBS-11(data BLER@10% and headerBLER@1%) as reference), meanwhile achieves as low data BLER as possible. 

For more information please refer to [6.1-2].
6.1.1.1.3 
Simulation Assumptions and Results

6.1.1.1.3.1 
Simulation Assumptions

The selection of the optimal burst formatting, including MMM, header bit swapping and shifting is based on performance simulated in a sensitivity limited scenario given a TU50nFH propagation environment. The data and header BLER are then verified in other propagation models and interference scenarios. 

A detailed list of simulation assumptions are presented in table 6.1-1.
Table 6.1-1 Simulation assumptions

	Parameter
	Value

	MCSs
	DAS-12b, 

DBS-12b

	TSC placement
	According to [6.1-3]

	Burst length
	According to [6.1-4]

	CP length
	PCE2A: 6

PCE2B: 9

	RX BW
	PCE2A: 240kHz

PCE2B: 275kHz

	ICI Suppression
	No

	Backoff 
	No

	Channel propagation
	TU50nFH, HT100nFH

	Interference
	AWGN, CO, DTS-2 modified  

	Frequency band
	900 MHz

	Puncturing 
	Patterns generated with swap set to 0.

	Interleaver 
	Interleaver type 1 with a set to 97.

	Frames
	5000

	Tx/Rx impairments

  - Phase noise 

  - I/Q gain imbalance 

  - I/Q phase imbalance 

  - DC offset 

  - Frequency error 
	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]


6.1.1.1.3.2 
Simulation Results

Evaluation according to 6.1.1.2 shows that the best burst formatting is:

· For DAS-12b:  MMM pattern containing 56 64QAM symbols, one 32QAM and one 8PSK symbol, with header bit swapping and a right shift of 50 bits;

· for DBS-12b:  no MMM, with header bit swapping and no shifting.

Simulation results are listed in table 6.1.1-2 and table 6.1.1-3.

Table 6.1-2: Absolute Performance with/without optimal burst format.
	 
	 
	                      Data BLER  @ 10% 

	MCS
	Intf. Scen.
	No bitswap/shifting & 

no MMM
	 With bitswap(and shifting), no MMM
	With bitswap(and shifting) & Opt MMM

	 
	 
	TU50nFH
	HT100nFH
	TU50nFH
	HT100nFH
	Tu50nFH
	HT100nFH

	 
	CO
	26,5
	27,3*
	26,9
	29,5*
	26,4
	    27,5*

	DAS-12b
	DTS-2
	28,1
	28,8*
	28,9
	31,5*
	28,2
	  29,5*

	 
	AWGN
	27,7
	28,7*
	28,8
	31,6*
	27,9
	   29,3*

	 
	CO
	26,6
	
	27,1
	
	27,1
	

	DBS-12b
	DTS-2
	30,0
	
	31,2
	
	31,2
	

	 
	AWGN
	28,4
	
	30,0
	
	30,0
	


 

*Data bler@30% for HT100nFH;
	 
	 
	                      Header BLER @ 1%

	MCS
	Intf. 

Scen.
	No bitswap/shifting & 

no MMM
	 With bitswap and

Shifting, no MMM
	With bitswap(and shifting & Opt MMM

	 
	 
	TU50nFH
	HT100nFH
	TU50nFH
	HT100nFH
	Tu50nFH
	HT100nFH

	 
	CO
	17,4
	21
	13,3
	13,0
	13,1
	12,8

	DAS-12b
	DTS-2
	24,7
	27,4
	15,0
	14
	15,2
	14

	 
	AWGN
	26,5
	28,3
	12,4
	12,0
	12,5
	11,8

	 
	CO
	18,5
	
	14,6
	
	14,6
	

	DBS-12b
	DTS-2
	31,9
	
	17,4
	
	17,4
	

	 
	AWGN
	31,2
	
	14,3
	
	14,3
	


Table 6.1-3: Relative performance using optimal burst formatting, comparing with DAS-12b/DBS-12b no bitswap & no MMM.

	
	
	Data improvements(dB)
	Header improvements(dB)

	MCS
	Intf. Scen.
	With bitswap(and shifting) &

Opt MMM
	With bitswap(and shifting) & 

Opt MMM

	
	
	TU50nFH
	HT100nFH
	TU50nFH
	HT100nFH

	DAS-12b
	CO
	0,1
	-0,2
	4,3
	8,2

	
	DTS-2
	-0,1
	-0,7
	9,5
	13,4

	
	AWGN
	-0,2
	-0,6
	14,0
	16,5

	DBS-12B
	CO
	-0,5
	
	3,9
	

	
	DTS-2
	-1,2
	
	14,5
	

	
	AWGN
	-1,6
	
	16,9
	


It can be seen that the use of header bit swap and burst shift significantly improves the header performance of DAS-12b and DBS-12b, up to 17dB, meanwhile, the data performance has degraded moderately, in almost all the simulated scenarios. It should also be noticed that, for DAS-12b, the use of MMM decreases the degradation in data performance due to header bit swapping and shifting.
6.1.1.1.4 
TSC symbol position for DAS-10b/11b/12b and DBS-10b/11b/12b
6.1.1.1.4.1 
Introduction
In EGPRS2-A and EGPRS2-B the TSC lengths were chosen to secures accurate receiver channel estimation to facilitate synchronization, ISI suppression and equalization. As SBPCE2 introduces a new air interface, where e.g. orthogonality between adjacent symbols is granted by the introduction of a cyclic prefix, it is not necessarily true that the EGPRS2 TSC lengths are optimal for SBPCE2. In the following an empirical method is described that is designated to investigate the optimal TSC length for SBCPE2-A DAS-10b/11b/12b v2 and Low Complexity SBPCE2-B DBS-10b/11b/12b v2.

The method is based on a search for a TSC vector TSC(T,cn,sp)of length T and defined by a number cn of symbols located in the centre of the burst and a number T-cn of symbols evenly distributed over the remains of the burst, starting at position sp, as illustrated in Figure 6.2-4. 

The task is to find the best TSC vector, offering optimum performance for DAS-10b/11b/12b v2 and DBS-10b/11b/12b v2, among the set of TSC positing vectors TSC(T,cn,sp) defined by:
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6.1.1.1.4.2 
Evaluation Method
To find the best TSC vector the Data and Header BLER performance for each TSC positing vector TSC(T,cn,sp) was evaluated for DAS-10b/11b/12b v2 and DBS-10b/11b/12b v2 given TU50noFH propagation conditions and; 

· Sensitivity limited, 

· Co-channel interference limited and

· Adjacent channel interference limited scenarios.

During the evaluations simulation settings according to Table 6.1-4 was used. For each evaluated TSC length new puncturing patterns and interleaver schemes were derived, using a best guess value on interleaver parameter a and the puncturing swap parameter set to 0.. Header definitions were in accordance with section 6.1.1.1.
Table 6.1-4. Simulation settings.

	Simulation parameters

	Frequency band
	900 

	Tx filter
	LinGMSK

	Rx filter BW
	SBPCE2-A: 280 kHz

LCSBPCE2-B: 340 kHz

	Blind Detection of modulation
	On

	MCSs
	SBPCE2-A DAS10b/11b/12b v2 

LC SBPCE2-B DBS10b/11b/12b v2

	Frames
	20000 

	Tx/Rx impairments

  - Phase noise [degrees (RMS)]

  - I/Q gain imbalance [dB]

  - I/Q phase imbalance [deegrees]

  - DC offset [dB]

  - PA model

  - Frequency error [Hz]
	Tx/Rx

0.8/1.2           

0.1/0.2           

0.2/2.0           

-45/-40

On [8-8]/ - 

   -/25           

 

	TSC placement
	Reference according to subclause 6.2.3.1, else according to TSC(T,cn,sp).

	TSC length
	10-26 symbols

	Puncturing
	Patterns P1, P2 and P3, if applicable generated with swap set to 0.

	Interleaver
	Interleaver type 1 with a set to 97.

	PAR reduction method 
	On with hard clipping and soft clipping

	Achieved PAR
	6 dB 

	CP length
	SBPCE2-A: 6

LCSBPCE2-B: 15


The achieved performance for each MCS and scenario was compared with the reference performance achieved when utilizing the optimum TSC positioning vector found in subclause 6.2.3.1 and Table 6.2-5a. The relative performance at 10% Data BLER was used as metric to identify the best TSC vector TSC(T,cn,sp) for each MCS. Table 6.1-5 shows the results for the best TSC vector TSC(16,4,1) for DAS-10b/11b/12b v2. Gains are observed in all scenarios except for DAS-10b when exposed to adjacent interference. The same was true for DBS-10b/11b/12b v2 where TSC(16,4,7) gave best performance.

Table 6.1-5. Relative data performance improvement for DAS-10b/11b/12b v2 in TU50nFH propagation conditions.
	TSC(T,cn,sp)
	Es/N0 [dB]
	C/ICO [dB]
	C/IADJ [dB]
	Average [dB]

	DAS-12b v2

	TSC(16,4,1)
	2.1
	2.9
	2.5
	2.5

	DAS-11b

	TSC(16,4,1)
	1.0
	1.4
	0.5
	1.0

	DAS-10b

	TSC(16,4,1)
	0.5
	0.8
	-0.4
	0.3


The improvement in Data BLER, seen in Table 6.1-5, is achieved by a decreased Data code rate. As the Header block code is unaffected by the choice of TSC(T,cn,sp) it must be verified that the improved data performance is not achieved at the expense of an unacceptable degradation in header performance. In Table 6.1-6 it is shown that the relative header performance degradation for DAS-10b/11b/12b v2 is limited. The same is true for DBS-10b/11b/12b v2 header performance.

Table 6.1-6. Relative header performance improvement for DAS-10b/11b/12b v2 in TU50nFH propagation conditions.
	TSC(T,cn,sp)
	Es/N0 [dB]
	C/ICO [dB]
	C/IADJ [dB]
	Average [dB]

	DAS-12b v2 

	TSC(16,4,1)
	-0.5
	-0.2
	-0.9
	-0.5

	DAS-11b

	TSC(16,4,1)
	-0.7
	-0.4
	-0.8
	-0.6

	DAS-10b

	TSC(16,4,1)
	-0.6
	-0.1
	-1.2
	-0.6


6.1.1.1.4.3 
Verification and Conclusion
To secure that the performance gains were not limited to TU50nFH propagation conditions the choice of TSC vectors TSC(16,4,1) for DAS-10b/11b/12b v2 and TSC(16,4,7) for DBS-10b/11b/12b v2 was verified in the following scenarios: 

· Es/N0, TU50nFH,

· Es/N0, RA250nFH,

· C/ICO, TU3iFH and

· C/IADJ, TU3iFH

Table 6.1-7 summarizes, in similarity to Table 6.1-5, the relative performance improvement at 10% Data BLER for each of the evaluated MCSs in the listed set of interference and sensitivity limited scenarios. Gains are observed in all scenarios except for DAS-10b and DBS-10b in the C/IADJ, TU3iFH evaluation. This confirms the conclusion that TSC(16,4,1)and TSC(16,4,7)were the best choices for DAS-10b/11b/12b v2 and DBS-10b/11b/12b v2 respectively.

Table 6.1-7. Performance improvement defined at 10% Data BLER.
	
	Es/N0,    TU50nFH
	Es/N0,   RA250nFH
	C/ICO,    
TU3iFH
	C/IADJ,      TU3iFH

	DAS-12b v2
	2.1
	*
	2.4
	1.8

	DAS-11b
	1.0
	*
	1.4
	0.2

	DAS-10b
	0.5
	5.4
	0.8
	-0.5

	DBS-12b v2
	1.2
	*
	1.6
	0.7

	DBS-11b
	0.7
	*
	1.5
	0.3

	DBS-10b
	0.2
	*
	1.0
	-0.9


* Data BLER 10% never reached.
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6.2.1 
DFT length

The length of the Discrete Fourier Transform  - DFT – has a direct relation to the computational complexity and also the sub-carrier spacing, which will have impact on performance. 

This sub-clause evaluates different DFT sizes, both in terms of computational complexity and performance.

6.2.1.1 
Choice of DFT lengths for Single Block PCE2
At the normal symbol rate, a reasonable choice of [image: image6.wmf]N
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is proposed since FFT’s of size 144 are typically 3 to 10 times faster than FFT’s of size 142, depending on implementation details and hardware capabilities. This also gives two extra symbols that can be used for training or other purposes. Although the sub-carrier spacing for [image: image10.wmf]144
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3

3

3

2

162

´

´

´

´

=

=

N

.

This design is in the following sub clauses and in the remainder of the TR referred to as ‘Low complexity SBPCE2B’, see [6.2-10] for more details. If Low complexity SBPCE2B is not explicitly referred to SBPCE2B is assumed to be based on the design with an FFT size of 168.
As the Low complexity SBPCE2B FFT size is reduced, the modulation order needs to be increased, as shown in table 6.2-0, in order for the Low complexity SBPCE2B radio block to maintain its payload capacity.

Table 6.2-0. Modulation distribution for Low complexity SBPCE2B.

	DBS-5/6
	DBS-7/8/9
	DBS-10/11
	DBS-12b
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Table 6.2-0a lists the TSC length and payload size of the investigated SBPCE2B burst formats.  To accommodate a total burst size of 162 the number of TSC symbols has been reduced to 26 symbols for DBS-5-9 resulting in a payload size of 136 symbols. The Low complexity SBPCE2B TSC length of 26 symbols for DBS-5-9 enables a re-use of the TSC set defined for EGPRS2-A. DBS-10b/11b/12b allows more flexibility in the TSC length which has been investigated in-depth in section 6.1.1.1.4.  
Table 6.2-0a. Payload and TSC size for SBPCE2B and Low complexity SBPCE2B.

	TSC length
	#Payload/half burst length
	DFT size
	Radix size

	30
	69
	168
	2,3,7

	26
	68
	162
	2,3


Table 6.2-1 summarizes the lengths of the DFT required by the investigated SBPCE2 burst formats.
Table 6.2-1 DFT length for PCE2

	Symbol rate
	DFT Length
	Radix size

	Normal
	144
	2,3

	Higher
	168
	2,3,7

	Higher, low complexity
	162
	2,3
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6.2.3.1.3.1 

Simulation Assumptions

A detailed list of simulation assumptions are presented in table 6.2-5.

Table 6.2-5. Simulation assumptions.

	Parameter
	Value

	MCSs
	DAS5-DAS11, and DAS-12b, 

DBS7-DBS11, and DBS-12b

	Burst length
	According to [6.2-4]

	CP length
	PCE2A: 6

PCE2B: 9

	RX BW 
	PCE2A: 240kHz

PCE2B: 275kHz

	Channel propagation
	TU50nFH, TU3iFH, Static

	Interference
	AWGN, CO, DTS-2  

	Frequency band
	900 MHz

	Frames
	5000

	Impairments

  - Phase noise 

 - I/Q gain imbalance 

 - I/Q phase imbalance 

  - DC offset 

  - Frequency error 
	Ericsson typical TX/RX impairments:

0.8 / 1.0   [degrees (RMS)]

0.1 / 0.2   [dB]

0.2 / 1.5   [degrees]

-45 / -40  [dBc]

  -   / 25   [Hz]


The training symbol placements evaluated are the uniform placement based on MMSE criterion, [image: image22.wmf]),
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The data BLER is used as an indication for the overall impact. 

6.2.3.1.3.2 
Simulation Results and conclusions

The evaluation process involves:

· Tuning the concentrated training symbol placement, including the first training symbol, [image: image25.wmf]sp

, and the number of concentrated training symbols, [image: image26.wmf]cn

in [image: image27.wmf]),
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in both sensitivity and interference limited scenarios (single interference and multiple interferences);

· Performance comparison with uniform placement and concentrated placement, in both sensitivity and interference limited scenarios.
An example of performance comparison between uniform and concentrated TSC placement can be seen in Figure 6.2-5.
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Figure 6.2-5. Performance of different training symbol placements in sensitivity.
It can be seen that the concentrated placement generally outperforms the uniform placement, which results from a balanced SNR. In TU channel, the gain with concentrated placement can be over 1dB for SNR below 24 dB, and in static channel, an overall improvement up to 2dB is achieved. It can also be noticed that, in static channel, the gain increases as more training symbols are concentrated, which is well aligned with the theoretical analysis of a more balanced SNR.

Please refer to [6.2-3] for a detailed information about the evaluation and simulation results.

The following conclusions are reached based on the evaluation:

Both the MMSE criterion and the balancing SNR criterion can be used to reach a reasonable design of the training symbol placement; 

· The effectiveness of the balancing SNR criterion is limited by non-AWGN noise, unknown and fading channel, and constraints made for design simplicity;

· For sensitivity, the concentrated placement outperforms the uniform placement (especially at low SNR region). The gain is up to 1dB in TU channel and up to 2dB in a Static channel. 

· In single interference case, concentrated placement is outperformed by the uniform placement. The degradation is up to 1.5dB.  The gap steadily closes as [image: image29.wmf]cn

increases;

· In multi-interference case, the concentrated placements generally outperform the uniform placement.  At high C/I region, the uniform placement outperforms concentrated placements with a lower [image: image30.wmf]cn

;
· The placement of the first training symbol, [image: image31.wmf]sp

, does not affect the performance much in both sensitivity and interference limited scenario. The differences are within 0.2dB for the simulated scenarios.

It is therefore recommend to use a concentrated training symbol placement, with moderate amount of concentrated training symbols, to have non-negligible gain in sensitivity and multi-interference scenario, while only a small degradation in single interference case. For PCE2A, [image: image32.wmf])
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is recommended; for PCE2B, [image: image33.wmf])

8

,

8

(

_

ind

tsc

is recommended.
Table 6.2-5a shows the TSC placements used for SBPCE2B and Low complexity SBPCE2B in the TR.

Table 6.2-5a. TSC placements for SBPCE2B and Low complexity SBPCE2B.
	Format
	TSC placement

	SBPCE2
	[7 18 30 41 53 64 75:92 103 114 126 137 149 160]

	Low complexity SBPCE2
	[7 20 33 47 60 73:88 101 114 128 141 154]
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6.3.1

Blind Detection in for Single Block PCE2

6.3.1.1 
Scope of blind detection in SBPCE2
For SBPCE2, the blind detection involves:

· Detect between an EGPRS2 and SBPCE2 user;

· For SBPCE2: Detect between level A and level B;

· Detect the modulation type.

The method is described in the following section. For more information please refer to [6.3-1].

6.3.1.2 
Method of blind detection in PCE2 

Modulations in PCE2 can be signaled by circularly shifting the TSC with an unique offset for each modulation type. If m denotes the offset for a given modulation type, the m-shifted training sequence[image: image34.wmf]S

used for burst formatting is obtained by:
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where circshift denotes the operation of circular shift. 

Depending on the signaling method, blind detection at the demodulator can be carried out in a similar way as EGPRS2, with the difference that the training sequence is circularly shifted instead of rotated. Detecting the modulation type is therefore equivalent to finding the offset that gives the best detection metric. The procedure is illustrated in Figure 6.3-1. Blocks added to facilitate BMD are highlighted in green.
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Figure 6.3-1: Blind detection of modulation type based on circular shifted training sequence.

The different modulation signaling methods used in EGPRS2 and PCE2 enable the detection between an EGPRS2 and a PCE2 user. The procedure is illustrated in Figure 6.3-2. In the RX selection block, the user type and the modulation type are detected together as the one that gives the best metric.
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Figure 6.3-2: Blind detection of receiver type based on circular shifted training sequence.

No additional functions are need to detect between level A and level B, as the different symbol rates and different settings (training symbol placement etc. in PCE) are expected to result in a sufficiently higher (or lower) metric for the selection process to perform a successful detection. The only change involved is that the detection must be performed among a larger number of candidates.
6.3.1.3 

Computational complexity of blind detection in PCE2

The following aspects contribute to the computational complexity increase of blind detection in PCE2, comparing with that in EGPRS2:

· A Fast Fourier Transform (FFT) has to be performed .

· The blind detection procedure for EGPRS2 also needs to be performed in order to detect between a PCE2 and EGPRS2 user, for equipment supporting both EGPRS2 and SBPCE2;

· Circular shift of training sequence, which adds negligible computations.

With the DFT size 144 (2*2*2*2*3*3) and 168 (2*2*2*3*7) [6.1-4] proposed for PC EGPRS2A and PC EGPRS2B, the FFT calculation can be optimized, thus limiting the increase of computational complexity due to the addition of FFTs.  

To summarize, the computational complexity of blind detection in SBPCE2, given method in 6.3.1.2, is roughly same as that for EGPRS2 (twice for equipment supporting both E2 and SBPCE2) plus the computation of the FFT.

6.3.1.4 

Simulation Assumptions and Results

6.3.1.4.1 
Simulation Assumptions
Table 6.3-1 lists the common simulation assumptions in the evaluation.
Table 6.3-1 Simulation assumptions.

	Parameter
	Value

	MCSs
	DAS5-DAS11 and DAS-12b, 

DBS5-DBS11 and DBS-12b

	Channel propagation
	TU50nFH

	Interference
	AWGN, CO, ADJ_PLUS

	Frequency band
	900 MHz

	Frames
	5000

	TSC placement
	According to [6.3-3]

	Burst length
	According to [6.3-4]

	Burst mapping (DAS-5-11 & DBS-5-11)
	According to [6.3-5]

	Burst mapping (DAS-12b & DBS-12b)
	According to [6.3-6]

	Soft clipping
	Off

	Hard clipping
	Off

	CP length
	PCE2-A: 6 

PCE2-B: 9

	RX BW
	PCE2-A: 280kHz

PCE2-B: 340kHz

	ICI Suppression
	No

	TX/RX impairments

  - Phase noise 

  - I/Q gain imbalance 

  - I/Q phase imbalance 

  - DC offset 

  - Frequency error 
	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]


The offsets used for each modulation type are listed in Table 6.3-2. The cross-correlation property of the circular shifted training sequences is verified and no degradation has been observed in CO-channel interference scenario.
Table 6.3-2: Offsets used for circular shift training sequence. 

	Modulation type
	QPSK
	8PSK
	16QAM
	32QAM
	64QAM

	Offset
	3
	0
	2
	5
	7


When using DAS-10b/11/12b v2 and DBS-10b/11b/12b v2, introduced in Section 6.1.1, the following modulation types and offsets are proposed. 

Table 6.3-3: Offsets used for circular shift training sequence for DAS-10b/11b/12b and DBS-10b/11b/12b.
	Modulation type
	QPSK
	8PSK
	16QAM
	64QAM
DBS-11b/12b 
	64QAM
DAS-10b/11b/12b or DBS-10b

	Offset
	3
	0
	2
	5
	7


In Section 6.3.1.4.2, only results with modulation types according to table 6.3-2 are shown. However, given that the same numbers of offsets are proposed for SBPCE2-B while one offset less is needed for SBPCE2-A, the presented results are valid for both cases.
	End of modified subclauses
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