Page 1



3GPP TSG-GERAN Meeting #53 
(
GP-120155
Hamburg, Germany, 27th February – 2nd March





(Revision of GP-111617)
	CR-Form-v9.9

	CHANGE REQUEST

	

	(

	45.005
	CR
	0499
	(

rev
	1
	(

Current version:
	10.3.0
	(


	

	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
	X
	Core Network
	


	

	Title:
(

	Wide pulse for VAMOS

	
	

	Source to WG:
(

	Telefon AB LM Ericsson, ST-Ericsson SA

	Source to TSG:
(

	G1

	
	

	Work item code:
(

	VAMOS
	
	Date: (

	15/11/2012

	
	
	
	
	

	Category:
(

	F
	
	Release: (

	Rel-10

	
	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:
(

	In the MUROS study it has been concluded that a spectrally wide pulse shape, in addition to the Linearized GMSK, is beneficial on the downlink for VAMOS

	
	

	Summary of change:
(

	The spectrum requirements due to modulation and wide band noise are added to the spectrally wide pulse for VAMOS. For pico BTSs the AQPSK requirement is removed.
In reference sensitivity and reference interference it is added that the minium performance requirements apply for both the narrow pulse shaping filter (Linearised GMSK pulse) and the wide pulse shaping filter for VAMOS.

Placeholder for EVM measurement filter for the wide pulse shape for VAMOS is added to the specifications but the bandwidth left TBD 

Placeholder for Power versus time mask for wide pulse shape for VAMOS added to Annex B but time mask left TBD

	
	

	Consequences if 
(

not approved:
	Requirements on the spectrally wide pulse shape is missing from the specification and the full potential of VAMOS cannot be exploited

	
	

	Clauses affected:
(

	4.2.1.3, 4.6.2, 6.2.1a, 6.3.2.1, 6.3.3.1.1, Annex A, Annex B, Annex G

	
	

	
	Y
	N
	
	

	Other specs
(

	X
	
	 Other core specifications
(

	TS45.001 CR 0075 rev 1

TS45.004 CR 0019 rev 1

	affected:
	X
	
	 Test specifications
	TS51.021 CR 0222 rev 1

	(show related CRs)
	
	X
	 O&M Specifications
	

	
	

	Other comments:
(

	


	First modified subclause


4.2.1.3
Tables for spectrum requirements due to modulation and wideband noise

Two types of requirements are specified, depending on symbol-rate and pulse-shaping filter used:

Case 1:
Normal symbol rate using linearised GMSK pulse-shaping filter, higher symbol rate using   spectrally narrow pulse shaping filter and the spectrally wide pulse shape for VAMOS
Case 2: 
Higher symbol rate using spectrally wide pulse shaping filter

For definition of pulse-shaping filters, see 3GPP TS 45.004.

The spectrally narrow pulse shaping filter in Case 1 and the spectrally wide pulse shaping filter in Case 2 are in this specification referred to as narrow and wide pulse shaping filter respectively. The spectrally wide pulse shape for VAMOS is in this specification referred to as wide pulse shaping filter for VAMOS.
a1)

GSM 400 and GSM 900 and GSM 850 and GSM 700 MS:

	
	Power 
	100
	200
	250
	400
	( 600
	( 1 800
	( 3 000
	( 6 000
	

	
	level
	
	
	
	
	< 1 800
	< 3 000
	< 6 000
	
	

	Case 1
	( 39
	+0,5
	‑30
	‑33
	‑60
	‑66
	‑69
	‑71
	‑77
	

	
	37
	+0,5
	‑30
	‑33
	‑60
	‑64
	‑67
	‑69
	‑75
	

	
	35
	+0,5
	‑30
	‑33
	‑60
	‑62
	‑65
	‑67
	‑73
	

	
	( 33
	+0,5
	‑30
	‑33
	‑60*
	‑60
	‑63
	‑65
	‑71
	

	
	Power 
	[100]
	[200]
	[250]
	[400]
	[600]
	( [800]
	( 1 800
	( 3 000
	( 6 000

	
	level
	
	
	
	
	
	< 1 800
	< 3 000
	< 6 000
	

	Case 2
	( 39
	[+0,5]
	[-12.3]
	[-25][**]
	[-40][***]
	[-55]
	[-60]
	[-63]
	[-65]
	[-71]

	
	37
	[+0,5]
	[-12.3]
	[-25][**]
	[-40][***]
	[-55]
	[-60]
	[-63]
	[-65]
	[-71]

	
	35
	[+0,5]
	[-12.3]
	[-25][**]
	[-40][***]
	[-55]
	[-60]
	[-63]
	[-65]
	[-71]

	
	( 33
	[+0,5]
	[-12.3]
	[-25][**]
	[-40][***]
	[-55]
	[-60]
	[-63]
	[-65]
	[-71]

	NOTE:
* For equipment supporting QPSK, 8-PSK, 16-QAM or 32-QAM, the requirement for these modulations is ‑54 dB.

NOTE:
** The requirement shall be [tbd] when the wideband pulse shaping filter with the tight spectrum mask is indicated (see Pulse Format Information Element in 3GPP TS 44.060).

NOTE:
*** the requirement shall be [tbd] when the wide pulse shaping filter with the tight spectrum mask is indicated (see Pulse Format Information Element in 3GPP TS 44.060).


Note: 
GSM 700 MS shall also comply to the requirements in the applicable FCC rules [FCC Part 27, Subpart C, Section 27.53]. This may introduce more stringent requirements in frequency bands defined for public safety services.

a2)

GSM 400, GSM 900, GSM 850, MXM 850 and GSM 700 normal BTS:

	
	Power 
	100
	200
	250
	400
	( 600
	( 1 200
	( 1 800
	( 6 000

	
	level
	
	
	
	
	< 1 200
	< 1 800
	< 6 000
	

	Case 1
	( 43
	+0,5
	‑30**
	‑33
	‑60*
	‑70
	‑73
	‑75
	‑80

	
	41
	+0,5
	‑30**
	‑33
	‑60*
	‑68
	‑71
	‑73
	‑80

	
	39
	+0,5
	‑30**
	‑33
	‑60*
	‑66
	‑69
	‑71
	‑80

	
	37
	+0,5
	‑30**
	‑33
	‑60*
	‑64
	‑67
	‑69
	‑80

	
	35
	+0,5
	‑30**
	‑33
	‑60*
	‑62
	‑65
	‑67
	‑80

	
	( 33
	+0,5
	‑30**
	‑33
	‑60*
	‑60
	‑63
	‑65
	‑80

	NOTE 1:
* For equipment supporting QPSK, AQPSK, 8-PSK, 16-QAM or 32-QAM, the requirement for these modulations is ‑56 dB.
** For equipment supporting AQPSK using the wide pulse shaping filter for VAMOS, the requirement is [-15 dB].
NOTE 2:
The requirements in this table also apply to multicarrier BTS when one carrier is active, for the listed frequency bands.

NOTE 3:
In case of AQPSK the requirements in this table apply to all values of 
[image: image1.wmf]a

 (see 3GPP TS 45.004) supported by the BTS.


Note: 
GSM 700 BTS shall also comply to the requirements in the applicable FCC rules [FCC Part 27, Subpart C, Section 27.53]. This may introduce more stringent requirements in frequency bands defined for public safety services.

a3)

GSM 900 and GSM 850 and MXM 850 and GSM 700 micro-BTS:

	
	Power 
	100
	200
	250
	400
	( 600
	( 1 200
	( 1 800

	
	level
	
	
	
	
	< 1 200
	< 1 800
	

	Case 1
	( 33
	+0,5
	‑30**
	‑33
	‑60*
	‑60
	‑63
	‑70

	NOTE 1:
* For equipment supporting QPSK, AQPSK, 8-PSK, 16-QAM or 32-QAM, the requirement for these modulations is ‑56 dB.
** For equipment supporting AQPSK using the wide pulse shaping filter for VAMOS, the requirement is [-15 dB].
NOTE 2:
In case of AQPSK the requirements in this table apply to all values of 
[image: image2.wmf]a

 (see 3GPP TS 45.004) supported by the BTS.


Note: 
GSM 700 micro-BTS shall also comply to the requirements in the applicable FCC rules [FCC Part 27, Subpart C, Section 27.53]. This may introduce more stringent requirements in frequency bands defined for public safety services.

a4)

GSM 900 and GSM 850 and MXM 850 and GSM 700 pico-BTS:

	
	Power 
	100
	200
	250
	400
	( 600
	( 1 200
	( 1 800
	( 6 000

	
	level
	
	
	
	
	< 1 200
	< 1 800
	< 6 000
	

	Case 1
	( 20
	+0,5
	‑30
	‑33
	‑60*
	‑60
	‑63
	‑70
	‑80

	NOTE 1:
* For equipment supporting QPSK, 8-PSK, 16-QAM or 32-QAM, the requirement for these modulations is ‑56 dB.




Note: 
GSM 700 pico-BTS shall also comply to the requirements in the applicable FCC rules [FCC Part 27, Subpart C, Section 27.53]. This may introduce more stringent requirements in frequency bands defined for public safety services.

b1)

DCS 1 800 MS:

	
	Power 
	100
	200
	250
	400
	( 600
	( 1 800
	( 6 000
	
	

	
	Level
	
	
	
	
	< 1 800
	< 6 000
	
	
	

	Case 1
	( 36
	+0,5
	‑30
	‑33
	‑60
	‑60
	‑71
	‑79
	
	

	
	34
	+0,5
	‑30
	‑33
	‑60
	‑60
	‑69
	‑77
	
	

	
	32
	+0,5
	‑30
	‑33
	‑60
	‑60
	‑67
	‑75
	
	

	
	30
	+0,5
	‑30
	‑33
	‑60*
	‑60
	‑65
	‑73
	
	

	
	28
	+0,5
	‑30
	‑33
	‑60*
	‑60
	‑63
	‑71
	
	

	
	26
	+0,5
	‑30
	‑33
	‑60*
	‑60
	‑61
	‑69
	
	

	
	( 24
	+0,5
	‑30
	‑33
	‑60*
	‑60
	‑59
	‑67
	
	

	
	Power 
	[100]
	[200]
	[250]
	[400]
	[600]
	( [800]
	( 1 800
	( 3 000
	( 6 000

	
	Level
	
	
	
	
	
	< 1 800
	< 3 000
	< 6 000
	

	Case 2
	( 36
	[+0,5]
	[-12.3]
	[-25][**]
	[-40][***]
	[-55]
	[-60]
	[-63]
	[-65]
	[-71]

	
	34
	[+0,5]
	[-12.3]
	[-25][**]
	[-40][***]
	[-55]
	[-60]
	[-63]
	[-65]
	[-71]

	
	32
	[+0,5]
	[-12.3]
	[-25][**]
	[-40][***]
	[-55]
	[-60]
	[-63]
	[-65]
	[-71]

	
	30
	[+0,5]
	[-12.3]
	[-25][**]
	[-40][***]
	[-55]
	[-60]
	[-63]
	[-65]
	[-71]

	
	28
	[+0,5]
	[-12.3]
	[-25][**]
	[-40][***]
	[-55]
	[-60]
	[-63]
	[-65]
	[-71]

	
	26
	[+0,5]
	[-12.3]
	[-25][**]
	[-40][***]
	[-55]
	[-60]
	[-63]
	[-65]
	[-71]

	
	( 24
	[+0,5]
	[-12.3]
	[-25][**]
	[-40][***]
	[-55]
	[-60]
	[-63]
	[-65]
	[-71]

	NOTE:
* For equipment supporting QPSK, 8-PSK, 16-QAM or 32-QAM, the requirement for these modulations is ‑54 dB.

NOTE:
** The requirement shall be [tbd] when the wideband pulse shaping filter with the tight spectrum mask is indicated (see Pulse Format Information Element in 3GPP TS 44.060).

NOTE:
*** the requirement shall be [tbd] when the wide pulse shaping filter with the tight spectrum mask is indicated (see Pulse Format Information Element in 3GPP TS 44.060).


b2)

DCS 1 800 normal BTS:

	
	Power 
	100
	200
	250
	400
	( 600
	( 1 200
	( 1 800
	( 6 000

	
	level
	
	
	
	
	< 1 200
	< 1 800
	< 6 000
	

	Case 1
	( 43
	+0,5
	‑30**
	‑33
	‑60*
	‑70
	‑73
	‑75
	‑80

	
	41
	+0,5
	‑30**
	‑33
	‑60*
	‑68
	‑71
	‑73
	‑80

	
	39
	+0,5
	‑30**
	‑33
	‑60*
	‑66
	‑69
	‑71
	‑80

	
	37
	+0,5
	‑30**
	‑33
	‑60*
	‑64
	‑67
	‑69
	‑80

	
	35
	+0,5
	‑30**
	‑33
	‑60*
	‑62
	‑65
	‑67
	‑80

	
	( 33
	+0,5
	‑30**
	‑33
	‑60*
	‑60
	‑63
	‑65
	‑80

	NOTE 1:
* For equipment supporting QPSK, AQPSK, 8-PSK, 16-QAM or 32-QAM, the requirement for these modulations is ‑56 dB.
** For equipment supporting AQPSK using the wide pulse shaping filter for VAMOS, the requirement is [-15 dB].
NOTE 2:
The requirements in this table also apply to multicarrier BTS when one carrier is active, for the DCS 1 800 band.

NOTE 3:
In case of AQPSK the requirements in this table apply to all values of 
[image: image4.wmf]a

 (see 3GPP TS 45.004) supported by the BTS.


b3)

DCS 1 800 micro-BTS:

	
	Power 
	100
	200
	250
	400
	( 600
	( 1 200
	( 1 800

	
	level
	
	
	
	
	< 1 200
	< 1 800
	

	Case 1
	35
	+0,5
	‑30**
	‑33
	‑60*
	‑62
	‑65
	‑76

	
	( 33
	+0,5
	‑30**
	‑33
	‑60*
	‑60
	‑63
	‑76

	NOTE 1:
* For equipment supporting QPSK, AQPSK, 8-PSK, 16-QAM or 32-QAM, the requirement for these modulations is -56 dB.
** For equipment supporting AQPSK using the wide pulse shaping filter for VAMOS, the requirement is [-15 dB].
NOTE 2:
In case of AQPSK the requirements in this table apply to all values of 
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 (see 3GPP TS 45.004) supported by the BTS.


b4)

DCS 1 800 pico-BTS:

	
	Power 
	100
	200
	250
	400
	( 600
	( 1 200
	( 1 800
	( 6 000

	
	level
	
	
	
	
	< 1 200
	< 1 800
	< 6 000
	

	Case 1
	( 23
	+0,5
	‑30
	‑33
	‑60*
	‑60
	‑63
	‑76
	‑80

	NOTE 1:
* For equipment supporting QPSK, 8-PSK, 16-QAM or 32-QAM, the requirement for these modulations is ‑56 dB.




c1)

PCS 1 900 MS:

	
	Power 
	100
	200
	250
	400
	³ 600
	³ 1 200
	³ 1 800
	³ 6 000
	

	
	level
	
	
	
	
	< 1 200
	< 1 800
	< 6 000
	
	

	Case 1
	³ 33
	+0,5
	‑30
	‑33
	‑60
	‑60
	‑60
	‑68
	‑76
	

	
	32
	+0,5
	‑30
	‑33
	‑60
	‑60
	‑60
	‑67
	‑75
	

	
	30
	+0,5
	‑30
	‑33
	‑60*
	‑60
	‑60
	‑65
	‑73
	

	
	28
	+0,5
	‑30
	‑33
	‑60*
	‑60
	‑60
	‑63
	‑71
	

	
	26
	+0,5
	‑30
	‑33
	‑60*
	‑60
	‑60
	‑61
	‑69
	

	
	£ 24
	+0,5
	‑30
	‑33
	‑60*
	‑60
	‑60
	‑59
	‑67
	

	
	Power 
	[100]
	[200]
	[250]
	[400]
	[600]
	( [800]
	( 1 800
	( 3 000
	( 6 000

	
	level
	
	
	
	
	
	< 1 800
	< 3 000
	< 6 000
	

	Case 2
	³ 33
	[+0,5]
	[-12.3]
	[-25][**]
	[-40][***]
	[-55]
	[-60]
	[-63]
	[-65]
	[-71]

	
	32
	[+0,5]
	[-12.3]
	[-25][**]
	[-40][***]
	[-55]
	[-60]
	[-63]
	[-65]
	[-71]

	
	30
	[+0,5]
	[-12.3]
	[-25][**]
	[-40][***]
	[-55]
	[-60]
	[-63]
	[-65]
	[-71]

	
	28
	[+0,5]
	[-12.3]
	[-25][**]
	[-40][***]
	[-55]
	[-60]
	[-63]
	[-65]
	[-71]

	
	26
	[+0,5]
	[-12.3]
	[-25][**]
	[-40][***]
	[-55]
	[-60]
	[-63]
	[-65]
	[-71]

	
	£ 24
	[+0,5]
	[-12.3]
	[-25][**]
	[-40][***]
	[-55]
	[-60]
	[-63]
	[-65]
	[-71]

	NOTE:
* For equipment supporting QPSK, 8-PSK, 16-QAM or 32-QAM, the requirement for these modulations is ‑54 dB.

NOTE:
** The requirement shall be [tbd] when the wideband pulse shaping filter with the tight spectrum mask is indicated (see Pulse Format Information Element in 3GPP TS 44.060).

NOTE:
*** the requirement shall be [tbd] when the wide pulse shaping filter with the tight spectrum mask is indicated (see Pulse Format Information Element in 3GPP TS 44.060).


c2)

PCS 1 900 & MXM 1900 normal BTS:

	
	Power 
	100
	200
	250
	400
	³ 600
	³ 1 200
	³ 1 800
	³ 6 000

	
	level
	
	
	
	
	< 1 200
	< 1 800
	< 6 000
	

	Case 1
	³ 43
	+0,5
	‑30**
	‑33
	‑60*
	‑70
	‑73
	‑75
	‑80

	
	41
	+0,5
	‑30**
	‑33
	‑60*
	‑68
	‑71
	‑73
	‑80

	
	39
	+0,5
	‑30**
	‑33
	‑60*
	‑66
	‑69
	‑71
	‑80

	
	37
	+0,5
	‑30**
	‑33
	‑60*
	‑64
	‑67
	‑69
	‑80

	
	35
	+0,5
	‑30**
	‑33
	‑60*
	‑62
	‑65
	‑67
	‑80

	
	£ 33
	+0,5
	‑30**
	‑33
	‑60*
	‑60
	‑63
	‑65
	‑80

	NOTE 1:
* For equipment supporting QPSK, AQPSK, 8-PSK, 16-QAM or 32-QAM, the requirement for these modulations is ‑56 dB.
** For equipment supporting AQPSK using the wide pulse shaping filter for VAMOS, the requirement is [-15 dB].
NOTE 2:
The requirements in this table also apply to multicarrier BTS when one carrier is active, for the PCS 1 900 band.

NOTE 3:
In case of AQPSK the requirements in this table apply to all values of 
[image: image7.wmf]a

 (see 3GPP TS 45.004) supported by the BTS.


c3)

PCS 1 900 & MXM 1900 micro-BTS:

	
	Power 
	100
	200
	250
	400
	( 600
	( 1 200
	( 1 800

	
	level
	
	
	
	
	< 1 200
	< 1 800
	

	Case 1
	35
	+0,5
	‑30**
	‑33
	‑60*
	‑62
	‑65
	‑76

	
	( 33
	+0,5
	‑30**
	‑33
	‑60*
	‑60
	‑63
	‑76

	NOTE 1:
* For equipment supporting QPSK, AQPSK, 8-PSK, 16-QAM or 32-QAM, the requirement for these modulations is -56 dB.
** For equipment supporting AQPSK using the wide pulse shaping filter for VAMOS, the requirement is [-15 dB].
NOTE 2:
In case of AQPSK the requirements in this table apply to all values of 
[image: image8.wmf]a

 (see 3GPP TS 45.004) supported by the BTS.


c4)

PCS 1 900 and MXM 1900 pico-BTS:

	
	Power 
	100
	200
	250
	400
	( 600
	( 1 200
	( 1 800

	
	level
	
	
	
	
	< 1 200
	< 1 800
	

	Case 1
	( 23
	+0,5
	‑30
	‑33
	‑60*
	‑60
	‑63
	‑76

	NOTE 1:
* For equipment supporting QPSK, 8-PSK, 16-QAM or 32-QAM, the requirement for these modulations is -56 dB.




	Second modified subclause


4.6.2
QPSK, AQPSK, 8-PSK, 16-QAM and 32-QAM modulations

The modulation accuracy is defined by the error vector between the vector representing the actual transmitted signal and the vector representing the error-free modulated signal. The magnitude of the error vector is called Error Vector Magnitude (EVM). For definition of the different measures of EVM, see annex G.

When transmitting a burst, the magnitude of the error vector of the signal, relative to the theoretical modulated waveforms as specified in 3GPP TS 45.004, is specified in the following way.

The magnitude of the error vector shall be computed by measuring the error vector between the vector representing the transmitted waveform and the vector representing the ideal one on the useful part of the burst (excluding tail symbols). When measuring the error vector a receive filter at baseband shall be used, defined as

· a raised-cosine filter with roll-off 0,25 and single side-band 6 dB bandwidth 90 kHz for normal symbol rate and for higher symbol-rate using narrow pulse-shaping filter.

· a raised-cosine filter with roll-off 0,25 and single side-band 6 dB bandwidth 108 kHz for higher symbol-rate  using wide pulse-shaping filter.

· a raised-cosine filter with roll-off 0,25 and single side-band 6 dB bandwidth [TBD] kHz for normal symbol-rate  using wide pulse-shaping filter for VAMOS.
The measurement filter is windowed by multiplying its impulse response by a raised cosine window given as:
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where T is the normal symbol period.

The transmitted waveforms shall be Normal Bursts for QPSK, AQPSK, 8-PSK, 16-QAM and 32-QAM as defined in 3GPP TS 45.002, with encrypted bits generated using consecutive bits from the 32767 bit length pseudo random sequence defined in ITU-T Recommendation O.151 (1992).
	Third modified subclause


6.2.1a
Reference performance in VAMOS mode

The reference performance in VAMOS Mode, shall be

· For full rate  speech channels (TCH/FS, TCH/AFSx, TCH/EFS, TCH/WFSx )

FER:
( 1 %

· For half rate speech channels (TCH/HS, TCH/AHSx)

FER: 
( 1 %

· For signalling channels (FACCH/F, FACCH/H,  SACCH)


FER: 
( 5 %

For speech channels in VAMOS Mode, and their associated control channels, the minimum input signal level for which the reference performance shall be met is specified in table 1s, 1t, 1u and 1v according to the propagation condition and type of equipment. The levels are given for VAMOS I MS, VAMOS II MS and normal BTS separately. For VAMOS I and VAMOS II MS the reference performance is applicable for both the narrow pulse shaping filter and the wide pulse shaping filter for VAMOS. For other BTS equipment, the levels in table 1v shall be corrected by the values in table 6.2-4. The performance requirements for GSM 400 and GSM 700 systems are as for GSM 900 in table 1s for VAMOS I MS, 1t and 1u for VAMOS II MS and 1v for BTS, except that the GSM 400 MS speed is doubled from that of GSM 900, e.g. TU50 becomes TU100, and the GSM 700 MS speed is increased by a factor of 1.2, e.g. TU50 becomes TU60.

In addition for speech channels the residual class Ib BER and residual class II BER performance shall not exceed the specified values in table 1s, 1t, 1u and 1v at the corresponding signal level in dBm. 

The reference performance for the repeated associated control channel performance in VAMOS mode shall be according to subclause 6.2.4.

	Fourth modified subclause


6.3.2.1
MS requirements

For GMSK modulated channels, packet switched and ECSD and speech channels (AMR-WB), and for 8-PSK modulated channels, packet switched and ECSD and speech channels (AMR and AMR-WB), and for 16-QAM, 32-QAM and QPSK modulated packet switched channels, the minimum interference ratio for which the reference performance for cochannel interference (C/Ic) shall be met is specified in table 2a, 2e and 2j (GMSK), 2c, 2e, 2k, and 2s (8-PSK), 2s, and 2u (16-QAM), 2s, and 2u (32-QAM), respectively, according to the type of channel and the propagation condition, when BTTI and no PAN are used.

For FLO, the minimum interference ratio for which the reference performance for cochannel interference (C/Ic) shall be met is specified in table 2m according to the type of reference TFC and the propagation condition.

For Repeated Downlink FACCH and Repeated SACCH (see 3GPP TS 44.006), the minimum interference ratio for which the reference performance for cochannel interference (C/Ic) shall be met is specified in table 2p according to the propagation condition.

The performance requirements for GSM 400 and GSM 700 systems are as for GSM 900 in table 2a, 2c, 2e, 2j, 2k, 2m, 2o, 2p, 2q, 2s, 2u, except that the GSM 400 MS speed is doubled from that of GSM 900, e.g. TU50 becomes TU100, and the GSM 700 MS speed is increased by a factor of 1.2, e.g. TU50 becomes TU60. The reference performance is the same as defined in subclause 6.2.

For equipment supporting 8-PSK, and for MS indicating support for Downlink Advanced Receiver Performance – phase I (see 3GPP TS 24.008), the applicable requirements in table 2a, 2c, 2e, 2j, 2k, 2m, 2p, 2s, and 2u apply for both GMSK and 8-PSK modulated interfering signals.

For AQPSK modulated speech channels (TCH/HS, TCH/AFSx, TCH/AHSx, TCH/EFS, TCH/WFSx – in downlink), and their associated control channels, the requirements apply for both the narrow pulse shaping filter and the wide pulse shaping filter for VAMOS and are in tables 2aa for VAMOS I MS and 2ab for VAMOS II MS.
	Fifth modified subclause


6.3.3.1.1
MS requirements

Table 6.3-1a Reference interference ratio requirements in adjacent channels for Packet-switched (Normal symbol-rate), Enhanced circuit-switched data, Wideband AMR and 8-PSK modulated AMR channels, speech and associated control channels in VAMOS mode, TIGHTER - MS

	
	Modulation of wanted signal

	
	GMSK
	8-PSK
	16-QAM
	32-QAM
	AQPSK

	for adjacent (200 kHz) interference
	C/Ia1
=
	C/Ic ‑ 18 dB, see table 2af for TIGHTER MS
	See table 2l for speech, see tables 2g, 2i, 2n and 2w for other channels, see table 2af for TIGHTER MS
	See table 2w, see table 2af for TIGHTER MS
	See table 
2w, see table 2af for TIGHTER MS
	See table 2aa and 2ab

	for adjacent (400 kHz) interference
	C/Ia2
=
	C/Ic ‑ 50 dB
	C/Ic - 50 dB
	C/Ic - 48 dB
	C/Ic - 48 dB
	[Note 1]

	for adjacent (600 kHz) interference
	C/Ia3
=
	C/Ic ‑ 58 dB
	C/Ic - 58 dB
	
	
	

	NOTE 1:
The adjacent channel interference @ 400 kHz requirement (C/Ia2) does not apply to channels in VAMOS mode.


NOTE:
The C/Ia3 figure is given for information purposes and will not require testing. It was calculated for the case of an equipment with an antenna connector, operating at output power levels of +33 dBm and below. Rejection of signals at 600 kHz is specified in subclause 5.1.

For packet switched channels, the requirements for adjacent channel performance in the tables above apply to channels with BTTI and no PAN used. 
For AQPSK modulated channels the requirements apply for both the narrow pulse shaping filter and the wide pulse shaping filter for VAMOS.
The values in tables 2g, 2i, 2l, 2n, 2w and 2af, are also valid for GSM 400 with the exception that MS speed is doubled, e.g. TU50 becomes TU100. For GSM 700 the values in tables 2g, 2i, 2l, 2n, 2v, 2w and 2af, are valid with the exception that GSM 700 MS speed is increased by a factor of 1.2, e.g. TU50 becomes TU60.
	Sixth modified subclause


Annex A (informative):
Spectrum characteristics (spectrum due to the modulation)
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Figure A.1a: GSM 400, GSM 900, GSM 850 and GSM 700 MS spectrum due to GMSK modulation
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Figure A.1b: GSM 400, GSM 900, GSM 850 and GSM 700 MS spectrum due to 8-PSK and 16-QAM modulation with normal symbol rate and QPSK, 16-QAM and 32-QAM modulation with higher symbol rate using narrow BW pulse shaping filter
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Figure A.1c: GSM 400, GSM 900, GSM 850 and GSM 700 MS spectrum due to QPSK, 16- QAM and 32-QAM modulation with higher symbol rate using wide pulse shaping filter
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Figure A.2a: GSM 400, GSM 900, GSM 850, MXM 850, GSM 700, DCS 1800, PCS 1900 and MXM 1900 BTS spectrum due to GMSK modulation
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Figure A.2b: GSM 400, GSM 900, GSM 850, MXM 850, GSM 700, DCS 1800, PCS 1900 and MXM 1900 BTS spectrum due to 8-PSK, AQPSK, 16-QAM and 32-QAM modulation with normal symbol rate and QPSK, 16-QAM and 32-QAM modulation with higher symbol rate using narrow BW pulse shaping filter
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Figure A.2c: GSM 400, GSM 900, GSM 850, MXM 850, GSM 700, DCS 1800, PCS 1900 and MXM 1900 BTS spectrum due to AQPSK modulation with normal symbol rate using wide pulse shaping filter for VAMOS.
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Figure A.3a: DCS 1 800 and PCS 1900 MS spectrum due to GMSK modulation
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Figure A.3b: DCS 1 800 and PCS 1900 MS spectrum due to 8-PSK and 16-QAM modulation with normal symbol rate and QPSK, 16-QAM and 32-QAM with higher symbol rate modulation using narrow BW pulse shaping filter
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Figure A.3c: DCS 1 800 and PCS 1900 MS spectrum due to QPSK, 16-QAM and 32-QAM modulation with higher symbol rate using using wide pulse shaping filter

	Seventh modified subclause


Annex B (normative):
Transmitted power level versus time
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Figure B.1: Time mask for normal duration bursts (NB, FB, dB and SB) at GMSK modulation
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Figure B.2: Time mask for normal duration bursts (NB) at 8-PSK modulation

[image: image22.wmf]dB

t

- 6

- 30

+ 4

8 µs

10 µs

10 µs

8 µs

µs

(87 bits)

4176/13 (321.2)

10 µs

(*)

- 1

+ 1

(

*

*

)

(

*

*

*

)

10 µs


Figure B.3: Time mask for access bursts (AB)
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Figure B.4: PCS 1900 and MXM 1900 BTS Transmitter Time Mask at GMSK modulation
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Figure B.5: Time mask for normal duration bursts (NB) at 16-QAM and 32-QAM modulation at normal symbol rate
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Figure B.6: Time mask for higher symbol rate bursts (HB) at QPSK modulation with narrow pulse shaping filter
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B.7: Time mask for higher symbol rate bursts (HB) at 16-QAM and 32-QAM modulation with narrow pulse shaping filter
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Figure B.8: Time mask for higher symbol rate bursts (HB) at QPSK modulation with wide pulse shaping filter
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Figure B.9: Time mask for higher symbol rate bursts (HB) at 16-QAM and 32-QAM modulation with wide pulse shaping filter
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Figure B.10: Time mask for AQPSK modulation with narrow pulse shaping filter(*****) 

[TBD]

Figure B.11. Time mask for AQPSK modulation with wide pulse shaping filter for VAMOS(*****)
	(*)
	For GSM 400, GSM 850, GSM 700 and GSM 900 MS
	:
	see 4.5.2.

	
	For DCS 1 800 and PCS 1900 MS
	:
	‑48 dBc or ‑48 dBm, whichever is the higher.

	
	For all BTS
	:
	no requirement below ‑30 dBc (see 4.5.1).

	(**)
	For GSM 400, GSM 900, GSM 700 and GSM 850 MS
	:
	‑4 dBc for power control level 16;

	
	
	
	‑2 dBc for power control level 17;

	
	
	
	‑1 dBc for power control levels 18 and 19-31.

	
	For DCS 1 800 MS 
	:
	‑4 dBc for power control level 11,

	
	
	
	‑2 dBc for power control level 12,

	
	
	
	‑1 dBc for power control levels 13, 14 and 15-28.

	
	For PCS 1900 MS
	:
	‑4 dBc for power control level 11,

	
	
	
	‑2 dBc for power control level 12,

	
	
	
	‑1 dBc for power control levels 13, 14 and 15.

	(***)
	For GSM 400, GSM 900, GSM 700 and GSM 850 MS
	:
	‑30 dBc or ‑17 dBm, whichever is the higher.

	
	For DCS 1 800 and PCS 1900 MS
	:
	‑30 dBc or ‑20 dBm, whichever is the higher.

	(****)
	For all BTS and all MS
	
	Lower limit within the useful part of burst is seen as undefined for 16-QAM and 32-QAM.

	(*****)
	
	
	The mask is applicable to all values of 
[image: image31.wmf]a

 (see 3GPP TS 45.004) supported by the BTS


	Eigth modified subclause


Annex G (normative):
Calculation of Error Vector Magnitude

The Error Vector Magnitude (EVM) is computed at the symbol times in the useful part of the burst (excluding tail symbols).
Let Y(t) be the complex signal produced by observing the real transmitter at instant t. R(t) is defined to be an ideal transmitted signal. The symbol timing phase of Y(t) is aligned with the ideal signal. The transmitter is modelled as: 


Y(t) = C1{R(t) + D(t) + C0}Wt
where

W = e ( + j( accounts for both a frequency offset of "(" radians per second phase rotation and an amplitude change of  "(" nepers per second,

C0 is a constant origin offset representing carrier feedthrough,

C1 is a complex constant representing the arbitrary phase and output power of the transmitter and

D(t) is the residual complex error on signal R(t).

Y(t) is compensated in amplitude, frequency and phase by multiplying by the complex factor

W-t/C1

After compensation, Y(t) is passed through the specified measurement filter to produce the signal 

Z(k) = S(k) + E(k) + C0

where

S(k) is the ideal transmitter signal observed through the measurement filter. 


k = floor(t/Ts), where Ts  corresponds to the symbol time.
(Ts= 48/13 µsec or 1/270.833kHz for normal symbol rate, and Ts= 40/13 µsec for higher symbol rate)

The error vector E(k) 


 E(k) = Z(k) – C0 –S(k)
is measured and calculated for each instant k.

The sum square vector error for each component is calculated over one burst. The relative RMS vector error is defined as:
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and shall not exceed the specified value.

The symbol vector error magnitude (EVM) at symbol k is defined as
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where N is the number of elements in the set (. EVM(k) is the vector error length relative the root average energy of the useful part of the burst.

C0, C1 and W shall be chosen to minimise RMS EVM per burst and are then used to compute the individual vector errors E(k) on each symbol. The symbol timing phase of the samples used to compute the vector error should also be chosen to give the lowest value for the RMS EVM.

Origin offset suppression  (in dB) is defined as
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The minimum value of origin offset suppression is specified separately.

In the above equation, the errors shall be measured after a measurement receive filter at baseband. The specification is based on using the specified, windowed, raised-cosine, filter as measurements receive filter (see 4.6.2)with 
roll-off 0.25 and single side-band bandwidth of 90 kHz for normal symbol rate and for higher symbol-rate using narrow pulse-shaping filter
roll-off 0.25 and single side-band bandwidth of 108 kHz for higher symbol rate using wide pulse-shaping filter. 
roll-off 0.25 and single side-band bandwidth of [TBD] kHz for normal symbol rate using wide pulse-shaping filter for VAMOS
Sufficient over-sampling is assumed (at least 4 times).

	End of modifications
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