Page 1



3GPP TSG-GERAN Meeting #32 
(
GP-062195
Sophia Antipolis, France, 13-17 November 2006
	CR-Form-v9.2

	CHANGE REQUEST

	

	(

	45.912
	CR
	0002
	(

rev
	-
	(

Current version:
	7.0.0
	(


	

	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
	
	Radio Access Network
	
	Core Network
	


	

	Title:
(

	Blind modulation detection performance for HOT

	
	

	Source to WG:
(

	Ericsson

	Source to TSG:
(

	G1

	
	

	Work item code:
(

	FGE
	
	Date: (

	08/11/2006

	
	
	
	
	

	Category:
(

	F
	
	Release: (

	Rel-7

	
	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:
R97
(Release 1997)
R98
(Release 1998)
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)

	
	

	Reason for change:
(

	Simulation results for blind modulation detection for 16QAM and 32QAM are missing.

	
	

	Summary of change:
(

	Simulation results are added.

	
	

	Consequences if 
(

not approved:
	No blind modulation detection performance for 16QAM and 32QAM in the TR.

	
	

	Clauses affected:
(

	8.4.1.1, 8.7a (new), 8.11

	
	

	
	Y
	N
	
	

	Other specs
(

	
	x
	 Other core specifications
(

	

	affected:
	
	x
	 Test specifications
	

	
	
	x
	 O&M Specifications
	

	
	

	Other comments:
(

	


[first modified clause]
8.4.1.1
Modelling assumptions and requirements

The results are obtained in a co-channel interference limited environment.

A Typical urban channel with 3 km/h mobile speed (TU-3) at 900 MHz carrier frequency is considered. 

Single transmit and receive antenna receivers are used.

A linerarised GMSK pulse shaping filter with BT product 0.3 was used.
Blind detection for different modulation schemes is not considered in the simulations (i.e. it is assumed that the modulation scheme that is used in the transmitter is known by the receiver). An evaluation of blind detection performance can be found in subclause 8.7a.
[new clause]
8.7a
Blind modulation detection performance
8.7a.1
Introduction

When new modulations are introduced, the receiver must blindly detect which modulation is used for each reveiced radio block. In this subclause, the performance of blind modulation detection is evaluated. The results are taken from [44].
8.7a.2
Blind modulation detection
Modulation detection in EDGE is made possible by constellation rotation during the training sequence. The same training sequence is used for GMSK and 8PSK blocks, but with different rotations; π/2 for GMSK and 3π/8 for 8PSK. This principle is straightforward to extend to more than two modulations. In this contribution, the same training sequence but different rotations have been used for all modulations. The rotation angles are listed in table 91a.

Table 91a. Constellation rotation angles for different modulations.
	Modulation
	Rotation angle

	GMSK
	π/2

	8PSK
	3π/8

	16QAM
	π/4

	32QAM
	-π/4


The method for modulation detection used in this contribution is a direct extension of the method used in state-of-the-art terminals. The rotation is hypothesised to each of the possible rotations (two for EDGE, four if 16QAM and 32QAM are added). The residual interference/noise during the training sequence is calculated for each hypothesis. The modulation giving the least residual noise/interference is assumed to be the correct one.
In general, the probability of a false modulation detection is higher the more interference and/or noise that is present. Further, a false modulation detection will lead to a performance loss only if the data block would have been correctly decoded with a correct modulation detection.

Therefore, the biggest challenge is not to correctly detect the modulation of a 16QAM or 32QAM modulated radio block (since these modulations are typically not used at the very lowest SNR or C/I ratios), but rather to correctly detect the modulation of a robustly encoded GMSK modulated radio block. Therefore, the main results in the next clauses show performance impact on MCS-1, the MCS that is used in the worst radio conditions. The performance impact on other MCS:s will be less. MCS-5 performance is also shown to exemplify this.

NOTE: 
According to the HOT proposal, the HOT MS would not use regular MCS-5 but a turbo encoded version of it. Therefore, the performance of the HOT MS would be better than the EGPRS MS. However, in order to allow a comparison with EGPRS (to assess the loss due to blind detection with more candidates), regular MCS-5 was used also for the HOT MS in the simulations. It should be noted however that with the method used in EGPRS, the modulation detection performance is not dependent on the channel coding nor the modulation, only on the number of candidate modulations and the radio conditions.

8.7a.3
Simulation conditions
Results are shown for the following scenarios (all for the 900 MHz band):

· Sensitivity: TU50 ideal FH, HT100 no FH and RA250 no FH 

· Interference: DTS-2, TU50 ideal FH

Further, the following receiver types are evaluated:

· Single-antenna receiver (no diversity)

· Dual-antenna receiver with maximum ratio combining

· Dual-antenna receiver with interference cancellation

10000 radio blocks were run per simulation point.
8.7a.4
Results

The results are presented as the relative performance loss at 10% total BLER (i.e., including errors in stealing flags, header and data) when the receiver has to blindly select between GMSK, 8PSK, 16QAM and 32QAM, compared to EDGE (that has to select only between GMSK and 8PSK). Results are show for MCS-1 and MCS-5. Detailed results can be found in [44].

8.7a.4.1
Single-antenna receiver

Table 91b shows performance losses due to blind detection of four modulations instead of two for a single-antenna receiver (no SAIC).
Table 91b. Loss in BLER performance with a single-antenna receiver.
	
	Relative loss @ 10% BLER [dB]

	
	Sensitivity
	DTS-2

	
	TU50 iFH
	HT100 noFH
	RA250 noFH
	TU50 iFH

	MCS-1
	0.08
	0.04
	0.08
	0.06

	MCS-5
	0
	0
	0.01
	0


8.7a.4.2
Dual-antenna receiver (maximum ratio combining)

Table 91c shows performance losses due to blind detection of four modulations instead of two for a dual-antenna receiver using MRC.
Table 91c. Loss in BLER performance with maximum ratio combining.
	
	Relative loss @ 10% BLER  [dB]

	
	Sensitivity
	DTS-2

	
	TU50 iFH
	HT100 noFH
	RA250 noFH
	TU50 iFH

	MCS-1
	0.05
	0.04
	0.07
	0.06

	MCS-5
	0
	0
	0
	0


8.7a.4.3
Dual-antenna receiver (interference cancellation)

Table 91d shows performance losses due to blind detection of four modulations instead of two for a dual-antenna receiver using interference cancellation.
Table 91d. Loss in BLER performance with interference cancellation.
	
	Relative loss @ 10% BLER [dB]

	
	Sensitivity
	DTS-2

	
	TU50 iFH
	HT100 noFH
	RA250 noFH
	TU50 iFH

	MCS-1
	0.05
	0.07
	0.10
	0.07

	MCS-5
	0
	0
	0
	0


8.7a.5
Discussion

The loss due to blind modulation detection is negligible (at most 0.1 dB) in all scenarios. The reason is that even if the modulation detection performance is slightly less robust with four candidate modulations instead of two, it is still much more reliable than the decoding of the data itself.

Still, it is possible to create artificial situations where the modulation detection performance actually has an impact on the BLER performance. For instance, in the extreme case of an MCS-1 block interfered by a single adjacent channel interferer and received by a dual-antenna receiver with interference cancellation, the C/I level required to decode the data block is in the region of -40 to -20 dB. At this level, modulation detection is more challenging. When this scenario was simulated for different channel profiles, a BLER loss of up to 1 dB was seen (see [44] for details).

[last modified clause]
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