Page 1



3GPP TSG-GERAN Meeting #52 
(
GP-111618

Bratislava, Slovakia, 21st – 25th November, 2011

	CR-Form-v9.9

	CHANGE REQUEST

	

	(

	51.021
	CR
	0222
	(

rev
	-
	(

Current version:
	10.2.0
	(


	

	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: (

	15/11/2011

	
	
	
	
	

	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 requirements on spectrum due to modulation , modulation accuracy and transmitted RF carrier power versus time are added to the spectrally wide pulse for VAMOS. Time mask for transmitted RF carrier power versus time left TBD.
Case 2 for spectrum due to modulation removed since it is not used, resulting in a removal of also Case 1 (since there is only one case left)
General description of VAMOS declaration moved to new Section in 4.10

	
	

	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:
(

	4.1, 4.10.11 (new), 6, 6.2.2, 6.4.2, 6.4.3, 6.4.4, 6.5.1.3

	
	

	
	Y
	N
	
	

	Other specs
(

	X
	
	 Other core specifications
(

	TS45.001 CR 0075 rev ‘-’

TS45.004 CR 0019 rev ‘-’ 

TS45.005 CR 0499 rev ‘-’ 

	affected:
	
	X
	 Test specifications
	TS51.021 CR 0222 rev ‘-’

	(show related CRs)
	
	
	 O&M Specifications
	

	
	

	Other comments:
(

	


	First modified subclause


4.1
Output power and determination of power class

The manufacturer shall declare the rated maximum power per TRX for each supported modulation. For a micro or pico‑BTS, this shall be specified at the antenna connector. For a normal BTS, it shall be stated whether this is specified at the input to the combiner or at the antenna connector of the BSS.

For BTS belonging to a multicarrier BTS class, the manufacturer shall declare the maximum output power per carrier in case that all carriers are operated at the same nominal output power. The declaration shall be given for each modulation and for each supported number of carriers up to the maximum number on each antenna port. Additionally, the maximum total power supported shall be declared.

For a micro‑BTS, the class of the micro‑BTS shall be determined from the declared maximum power, according to table 4.1-1. Where applicable, the manufacturer shall declare whether the BTS meets the requirements of a micro or pico-BTS.

For a BTS supporting other modulations as well (8-PSK, 16-QAM, 32-QAM, QPSK, AQPSK) or higher symbol rate the manufacturer shall declare the maximum output power capability for GMSK and each other supported combination of modulation and symbol rate. The TRX power class, the class of a micro-BTS or a pico-BTS is defined by the highest output power capability for any modulation.


Table 4.1-1: Micro and pico‑BTS Power Classes

	TRX power class
	GSM 900, GSM 850, MXM 850 and GSM 700 micro and pico‑BTS Maximum output power
	DCS1800, PCS 1900 and MXM 1900 micro and pico‑BTS Maximum output power

	M1
	(>19)‑24 dBm
	(>27)‑32 dBm

	M2
	(>14)‑19 dBm
	(>22)‑27 dBm

	M3
	(>9)‑14 dBm
	(>17)‑22 dBm

	P1
	(>13)‑20 dBm
	(>16)‑23 dBm


NOTE:
For a normal BTS, the TRX power class can be determined from the manufacturers declared output power per TRX measured at the input to the combiner, according to the tables of TRX power classes in 3GPP TS 45.005. The test requirements for a normal BTS do not vary in this [TS] with TRX power classes. The definition of TRX power class only relates to the declared power per TRX and does not impose any requirement on the measured output power of the BTS.

	Next modified subclause


4.10.11 BTS supporting AQPSK modulation

For a BTS supporting AQPSK modulation, the manufacturer shall declare the smallest and largest supported absolute SCPIR_DL value (in dB). Transmitter measurements with AQPSK shall be based on these values. The manufacturer shall also declare if the spectrally wide pulse shaping filter for VAMOS is supported by the BTS.
	Next modified subclause


6
Transmitter

All tests in this Clause shall be conducted on Base Station Systems fitted with a full complement of Transceivers for the configuration unless otherwise stated. Measurements shall be made at the BTS Tx antenna connector, unless otherwise stated.

Power levels are expressed in dBm.

For measurements in VAMOS mode, VAMOS sub-channel 1 shall use TSC-5 from TSC Set 1 and VAMOS sub-channel 2 shall use TSC-5 from TSC Set 2. Independent pseudo random bit streams shall be assumed for the encrypted bits of VAMOS sub-channel 1 and VAMOS sub-channel 2. Measurements shall be performed for the smallest and largest supported absolute SCPIR_DL value (in dB) using the linearised GMSK pulse shaping filter, see 3GPP TS45.004, unless otherwise stated.

	Next modified subclause


6.2
Modulation accuracy

6.2.1
Test purpose

1)
To verify the correct implementation of the pulse shaping filtering.

2)
To verify that at GMSK modulation the phase error during the active part of the time slot does not exceed the specified limits under normal and extreme test conditions and when subjected to vibration.

3)
To verify that the frequency error during the active part of the time slot does not exceed the specified limits under normal and extreme test conditions and when subjected to vibration.

4)
To verify that at supported modulations 8-PSK, QPSK, AQPSK, 16-QAM and 32-QAM the Error Vector Magnitude (EVM) and the origin offset during the active part of the time slot do not exceed the specified limits under normal and extreme test conditions and when subjected to vibration.

6.2.2
Test case

All TRXs in the configuration shall be switched on transmitting full power in all time slots for at least 1 hour before starting the test.

In case of a multicarrier BTS, the tests shall be performed with one carrier active and with the declared maximum number of carriers active at declared maximum output power equally distributed.

If the Manufacturer declares that Synthesizer Slow Frequency Hopping is supported by the BSS, the BSS shall be configured with the maximum number of TRXs with ARFCNs which shall be distributed over the entire declared bandwidth of operation for the BSS under test, and including B, M and T, and three tests shall be performed. These tests may either use a test apparatus which employs the same hopping sequence as the BSS, or a fixed frequency apparatus on the radio frequency channels B, M and T. If only Baseband SFH is supported or SFH is not supported, one test shall be performed for each of the radio frequency channels B, M and T, using different TRXs to the extent possible for the configuration. As a minimum, one time slot shall be tested on each TRX specified to be tested.

GMSK modulation

The transmitted GMSK modulated signal from the TRX under test shall be extracted in the BSSTE for a pseudo‑random known bit stream of encrypted bits into the TRX modulator (the BSSTE is defined in annex B.1). The pseudo‑random bit stream shall be any 148 bit sub‑sequence of the 511 bit pseudo‑random bit stream defined in recommendation CCITT Q.153 fascicle IV.4. This pseudo‑random bit stream may be generated by another pseudo‑random bit stream inserted before channel encoding in the TRX and shall generate at least 200 different bursts. The phase trajectory (phase versus time) for the useful part of the time slots (147 bits in the centre of the burst ‑ see 3GPP TS 45.004 and 3GPP TS 45.010 for further information) shall be extracted with a resolution of at least 2 samples per modulating bit. The RF receiver parts of the BSSTE shall not limit the measurement.

The theoretical phase trajectory from the known pseudo‑random bit stream shall be calculated in the BSSTE.

The phase difference trajectory shall be calculated as the difference between the measured and the theoretical phase trajectory. The mean frequency error across the burst shall then be calculated as the derivative of the regression line of the phase difference trajectory. The regression line shall be calculated using the Mean Square Error (MSE) method.

The phase error is then finally the difference between the phase difference trajectory and its linear regression line.

8-PSK, QPSK, AQPSK, 16-QAM and 32-QAM modulation

The transmitted 8-PSK, QPSK, AQPSK, 16-QAM or 32-QAM modulated signal from the TRX under test shall be extracted in the BSSTE for a pseudo‑random known bit stream of encrypted bits into the TRX modulator (the BSSTE is defined in annex B.1). The pseudo‑random bit stream shall be any bit sub‑sequence of the 32767-bit pseudo‑random bit stream defined in recommendation CCITT O.151 10/1997. If the Manufacturer declares support for the wide pulse shaping filter for VAMOS the test shall be performed for both the linearized GMSK pulse shaping filter and the wide pulse shaping filter for VAMOS using AQPSK modulation.
The error vector between the vector representing the transmitted signal and the vector representing the error-free modulated signal defines modulation accuracy. The magnitude of the error vector is called Error Vector Magnitude (EVM). Origin suppression is defined to be the ratio of the carrier leakage to the modulated signal. For definition and calculation of EVM, see 3GPP TS 45.005 Annex G.

The following steps 1) to 5) shall be performed according to 3GPP TS 45.005 subclause 4.6.2 and annex G.

1)
The RMS EVM shall be measured and calculated over the useful part of the burst (excluding tail bits) for at least 200 bursts.

2)
The origin offset suppression shall be measured and calculated.

3)
The frequency offset shall be measured and calculated.

4)
The peak EVM shall be measured and calculated. The peak EVM is the peak error deviation within a burst, measured at each symbol interval, averaged over at least 200 bursts. The bursts shall have a minimum distance in time of 7 idle timeslots between them. The peak EVM values are acquired during the useful part of the burst, excluding tail bits.

5)
The 95:th percentile EVM shall be measured and calculated. The 95:th percentile EVM is the point where 95% of the individual EVM, measured at each symbol interval, is below that point. That is, only 5% of the symbols are allowed to have an EVM exceeding the 95:th-percentile point. The EVM values are acquired during the useful part of the burst, excluding tail bits, over 200 bursts.
	Next modified subclause


6.4
Transmitted RF carrier power versus time

6.4.1
Test purpose

To verify:

1)
the time during which the transmitted power envelope should be stable (the useful part of the time slot);

2)
the stability limits;

3)
the maximum output power when nominally off between time slots.

It is not the purpose of this test to measure the detail of the power ramps; this is measured as adjacent channel power in subclause 6.5.

6.4.2
Test case

The Manufacturer shall declare how many TRXs the BSS supports, and declare any TRXs which are a dedicated BCCH carrier:

1 TRX:
The BSS shall not be tested.

2 TRX:
One TRX shall be configured to support the BCCH and the other shall be tested. Tests shall be performed on B, M and T, and both TRXs shall be tested on at least one frequency.

3 TRX:
One TRX shall be configured to support the BCCH and the other two shall be tested at B, T and B, M. Tests shall be performed on B, M and T and both TRXs shall be tested on at least one frequency.

4 TRX or more:
One TRX shall be configured to support the BCCH and three TRXs tested, one on B, one on M and one on T.

If the Manufacturer declares that Synthesizer Slow Frequency Hopping is supported by the BSS, the BSS shall be configured with the number of TRXs activated and frequency allocation defined above and SFH enabled. The TRX configured to support the BCCH shall not be tested.

If the TRX under test supports 8-PSK and/or other modulation(s), the test shall be performed at GMSK, 8-PSK and all other supported modulations.
If the TRX under test supports the wide pulse shaping filter for VAMOS the test for AQPSK modulation shall be performed both using the linearized GMSK pulse shaping filter and the wide pulse shaping filter for VAMOS.
A single time slot in a TDMA‑frame shall be activated in all TRXs to be tested, all other time slots in the TDMA‑frame shall be at Pidle.

Power measurements are made with a detector bandwidth of at least 300 kHz at the BTS antenna connector, at each frequency tested. Timing is related to T0 which, for the normal symbol rate case, is the transition time from symbol 13 to symbol 14 of the midamble training sequence for each time slot. For higher symbol rate T0 is defined as center of the 16th symbol. For timing on a per time slot basis each time slot, for the normal symbol rate case, may contain 156.25 modulating symbols, or 2 time slots may contain 157 and 6 time slots 156 modulating symbols according to 3GPP TS 45.010. In case of higher symbol rate each time slot may contain 187,5 symbols or 188,4 symbols on timeslot 0 and 4 and 187,2 symbols on the remaining timeslots in a TDMA-frame. Measurements shall be made at Pmax and Pmin. The time slots measured shall be displayed or stored for at least 100 complete cycles of the time slot power sequence for each measurement.

Pmax
= Power measured in subclause 6.3 (Highest Static Power Control Level).

Pmin
= the Lowest Static Power Level measured in subclause 6.3.

Pidle
 Pmax ‑30 dB, or Pmin ‑ 30 dB.

As a minimum, one time slot shall be tested on each TRX under test which is not a dedicated BCCH.

6.4.3
Essential conformance

Test Environment
Normal

Conformance requirement
The output power of each time slot tested relative to time shall conform with that illustrated in figure 6.4-1 and, if other modulations are supported, 6.4-2, 6.4-3, 6.4-4,  6.4-5, 6.4-6 and 6.4-7. The residual output power, if a time slot is not activated, shall be maintained at, or below, the level of ‑30 dBc (300 kHz measurement bandwidth).

6.4.4
Complete conformance

The requirement of essential conformance shall apply.
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Figure 6.4-1: Power/time mask for power ramping of normal bursts at GMSK modulation
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Figure 6.4-2: Power/time mask for power ramping of normal bursts at 8-PSK modulation

[image: image4.emf] 

dB  

- 30  

(*)  

- 6  

+3,5  

+6,5  

- 3  

   

(**)  

(***)  

10  

8  

10  

10   8  

10  

t (  

  

s  

)  

2   2   2  

0  

2  

(****)  

  

7056/13  (542,8)   

s  

(147 symbols)  


Figure 6.4-3: Power/Time mask for normal bursts (NB) at 16-QAM and 32-QAM modulation at normal symbol rate
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Figure 6.4-4: Power/Time mask for higher symbol rate bursts (HB) at QPSK modulation with narrow pulse shaping filter
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Figure 6.4-5: Power/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 6.4-6: Power/time mask for power ramping of normal bursts at AQPSK modulation
[TBD]

Figure 6.4-7. Power/time mask for power ramping of normal bursts at AQPSK modulation using wide pulse shaping filter for VAMOS.
	(*)
	For all BTS on all frequency bands
	no requirement below ‑30 dBc

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

	Remaining notes for **) and ***) in the figures are related to MS only
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6.5.1.3
Essential Conformance

Test Environment
Normal

Normal BTS Conformance requirement

The test shall be performed for one TRX. In case of a multicarrier BTS the test is performed for each transmitting antenna connector.
For each static power step, the power measured in steps d) to g) of the test cases shall not exceed the limits shown in table 6.5-1 for the power level measured in step b), except where one or more of the following exceptions and minimum measurement levels applies:

1)
For a GSM 400, GSM900, GSM 850, MXM 850 or GSM 700 BTS, if the limit according to table 6.5-1 is below ‑65 dBm, a value of ‑65 dBm shall be used instead.

2)
For a DCS 1800, PCS 1900 or MXM 1900 BTS, if the limit according to table 6.5-1 is below ‑57 dBm, a value of ‑57 dBm shall be used instead.

3)
In the combined range 600 kHz to 6 MHz above and below the carrier frequency, in up to three bands of 200 kHz width centred on a frequency which is an integer multiple of 200 kHz, exceptions at up to ‑36 dBm are allowed.

4)
Above 6 MHz offset from the carrier frequency, in up to 12 bands of 200 kHz width centred on a frequency which is an integer multiple of 200 kHz, exceptions at up to ‑36 dBm are allowed.

5)
In case of multicarrier BTS operating with one carrier, the level and number of allowable exceptions up to 10MHz outside the relevant transmit band as defined in section 6.12.3 using N= 1 apply.

6)
In case of multicarrier BTS for all applicable frequency bands, if the limit according to table 6.5-1 is below ‑47 dBm, this value shall be used instead.

Table 6.5-1: Continuous modulation spectrum ‑ maximum limits for BTS

	Power

level
	Maximum relative level (dB) at specified carrier offsets (kHz),

using specified measurement (filter)bandwidths (kHz):

	(dBm)
	100
	200
	250
	400
	600 to

< 1 200
	1 200 to

< 1 800
	1 800 to

< 6 000
	>6000 **

	as measured in step b)
	Measurement (filter)bandwidth;

30 kHz
	Measurement (filter)

bandwidth; 100 kHz

	( 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

	*  For equipment supporting  QPSK, [AQPSK], 8-PSK, 16-QAM or 32-QAM, at normal symbol rate, the requirement at these modulations is -56 dB.

** For equipment belonging to a multicarrier BTS class, the requirement also applies for the frequency offset of 6 MHz.

*** For equipment supporting AQPSK using the wide pulse shaping filter for VAMOS the requirement is -15 dB.


The requirements are specified, depending on symbol-rate and pulse-shaping filter used:
. Normal symbol rate using linearised GMSK pulse-shaping filter and higher symbol rate using   spectrally narrow pulse shaping filter or normal symbol rate using the spectrally wide pulse shaping filter for VAMOS.
The spectrally narrow pulse shaping filter and the spectrally wide pulse shaping filter for VAMOS are in this specification referred to as the narrow pulse shaping filter and the wide pulse shaping filter for VAMOS respectively. The limit values in table 6.5-1, at the listed offsets from carrier frequency (kHz), are the ratio of the measured power to the measured power in step c) for the same static power step.

Table 6.5-1 provides requirements at discrete power levels. For powers between those specified, linear interpolation should be applied.

Micro and Pico‑BTS Conformance requirement

The test shall be performed for one TRX.

For each static power step, the power measures in steps d) and e) of the test case shall not exceed the limits shown in table 6.5-1 for the power level measured in step b), except where one or more of the micro or pico-BTS exceptions and minimum measurement levels applies.

For each static power step, the ratio of the power measured in steps f) and g) of the test case to the power measured in step c) for the same static power step shall not exceed the limits specified in table 6.5-2 for GSM900, GSM 850, MXM 850 and GSM 700 and table 6.5-3 for DCS1800, PCS 1900 and MXM 1900 systems, except where one or more of the micro or pico-BTS exceptions and minimum measurement levels applies.

Table 6.5-2: Continuous modulation spectrum - maximum limits for GSM900, 
GSM 850, MXM 850 and GSM 700 Micro and Pico-BTS

	Power Class


	Maximum relative level (dB) at specified carrier offsets (kHz),

using specified measurement (filter)bandwidths (kHz):

	
	1 800 to < 6 000
	> 6 000

	
	Measurement (filter) bandwidth;  100kHz

	M1 to M3
	-70
	-70

	P1

	-70
	-80


Table 6.5-3: Continuous modulation spectrum - maximum limits for DCS1800, PCS 1900
and MXM 1900 Micro and Pico-BTS

	Power Class


	Maximum relative level (dB) at specified carrier offsets (kHz),

using specified measurement (filter)bandwidths (kHz):

	
	1 800 to < 6 000
	> 6 000

	
	Measurement (filter) bandwidth;  100kHz

	M1 to M3
	-76
	-76

	DCS 1800 P1
	-76
	-80

	PCS 1900 and 
MXM 1900
P1

	-76
	-76


The following exceptions and minimum measurement levels shall apply for the micro and pico‑BTS.

1)
In the combined range 600 kHz to 6 MHz above and below the carrier frequency, in up to three bands of 200 kHz width centred on a frequency which is an integer multiple of 200 kHz, exceptions at up to ‑36 dBm are allowed.

2)
Above 6 MHz offset from the carrier frequency, in up to 12 bands of 200 kHz width centred on a frequency which is an integer multiple of 200 kHz, exceptions at up to ‑36 dBm are allowed.

3)
If the limit as specified above is below the values in table 6.5-4, then the values in table 6.5-4 shall be used instead. 

Table 6.5-4: Continuous modulation spectrum ‑ minimum levels for micro and pico‑BTS

	Power Class 
	Maximum spectrum due to modulation and noise in 100 kHz

	
	GSM900, GSM 850, MXM 850 and GSM 700 (dBm)
	DCS1800, PCS 1900 and MXM 1900 (dBm)

	M1
	‑59
	‑57

	M2
	‑64
	‑62

	M3
	‑69
	‑67

	P1
	-68
	-65


VAMOS mode is not applicable to pico BTS.
6.5.1.4
Complete conformance 

Test Environment:

Normal.

Conformance requirement
The test shall be repeated until each TRX in the configuration has been tested. The essential conformance requirement shall be met for each TRX. For a multicarrier BTS, the test shall be repeated for each transmitting antenna connector.

6.5.1.5
Requirement reference

3GPP TS 45.005 subclause 4.2.1.
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