CDMA input parameter: Example of application
1 Defining a 3GPP blocking mask in SEAMCAT

Figure 1 presents the location on the SEAMCAT GUI (Graphical User Interface) where the user can define 3GPP blocking mask for CDMA simulation.
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Figure 1: SEAMCAT interface to insert the blocking mask
As an example of a BS blocking mask (i.e. CDMA UL as victim), TS25.104 [1] have shown that different values may need to be considered depending on the environment:

	Parameter
	Level

Wide Area BS
	Level

Medium Range BS
	Level

Local Area BS
	Unit

	Data rate
	12.2
	12.2
	12.2
	kbps

	Wanted signal mean power
	-115
	-105
	-101
	dBm

	Interfering signal mean power
	-52
	-42
	-38
	dBm

	Fuw offset (Modulated)
	5
	5
	5
	MHz             


Table 1: ACS depending on the estimated Cell size

In addition, as for the unwanted emissions case, considering the gap between the two bands, not only the ACS has to be considered, but also values for the blocking at larger frequency offsets. TS25.104 [2] provides the following values that were considered in the simulations:

	Area
	Interfering Signal mean power
	Wanted Signal mean power
	Minimum Offset of Interfering Signal
	Type of Interfering Signal
	Blocking value in SEAMCAT

	Wide Area BS
	-40 dBm
	-115 dBm 
	10 MHz
	WCDMA signal *
	75dB

	Medium range BS
	-30 dBm
	-101 dBm 
	10 MHz
	WCDMA signal *
	71dB

	Local Area BS
	-30 dBm
	-101 dBm 
	10 MHz
	WCDMA signal *
	71dB


Table 2: Blocking depending on the estimated Cell size (Example here taken in the band VIII)
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Figure 2: Illustration of the blocking attenuation at the BS used in SEAMCAT and its derivation from the 3GPP specification (Example for a wide area BS scenario)
2 Defining a 3GPP  unwanted emission mask in SEAMCAT

Figure 3 presents the location on the SEAMCAT GUI where the user can define 3GPP unwanted spectrum emission mask for CDMA simulation.
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Figure 3: SEAMCAT interface to insert the CDMA unwanted spectrum emission mask
2.1 BS example
As an example of a BS spectrum emission masks (i.e. CDMA DL as interferer), TS25.104 [1] have shown that different values may need to be considered depending on the BS maximum output power. Table 3 presents Spectrum emission mask values, BS maximum output power P ( 43 dBm.
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement Band I, II, III, IV, V, VII, VIII, X
	Additional requirements Band II, IV, V, X 
	Measurement bandwidth

	2.5 MHz ( (f < 2.7 MHz
	2.515MHz ( f_offset < 2.715MHz 
	-14 dBm
	-15 dBm
	30 kHz 

	2.7 MHz ( (f < 3.5 MHz
	2.715MHz ( f_offset < 3.515MHz
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	-15 dBm
	30 kHz 

	(see note 3)
	3.515MHz ( f_offset < 4.0MHz 
	-26 dBm
	NA
	30 kHz 

	3.5 MHz ( (f ( (fmax
	4.0MHz ( f_offset < f_offsetmax 
	-13 dBm
	-13 dBm 4
	1 MHz 


Table 3: Spectrum emission mask values, BS maximum output power P ( 43 dBm (from [1])

Assuming a BS Tx power of 43 dBm, the equation of Table 3 gives the SEAMCAT input as presented in Table 4 and as illustrated in Figure 4. Note that for this example, we add the limit from ITU-R SM.329 for frequency offset above 12.5 MHz [2].
	Frequency offset of measurement filter ‑3dB point, (f
	Minimum requirement Band VIII
	SEAMCAT (in ref/measurement bandwidth)
	Measurement bandwidth

	2.5 MHz ( (f < 2.7 MHz
	-14 dBm
	43 – (-14) = 57
	30 kHz 

	2.7 MHz ( (f < 3.5 MHz
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	Linear
	30 kHz 

	(see note 3)
	-26 dBm
	43 – (-26) = 69
	30 kHz 

	3.5 MHz ( (f ( (fmax
	-13 dBm
	43 – (-13) = 56
	1 MHz 

	Above 12.5 MHz 
(ITU-R SM.329)
	-36 dBm
	43 – (-36) = 79
	100 kHz


Table 4: Example of derivation of 3GPP spectrum emission mask into a SEAMCAT input format (with addition of the ITU-R SM.329 limit).
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Figure 4: Illustration of the spectrum emission mask at the BS used in SEAMCAT and its derivation from the 3GPP specification and ITU-R SM.329 (for frequency offset larger than 12.5 MHz).
2.2 UE example

As an example of a UE spectrum emission masks (i.e. CDMA UL as interferer), TS25.101 [3] indicates that the power of any UE emission shall not exceed the levels specified in Table 5.
	Δf in MHz
(Note 1)
	Minimum requirement (Note 2) 
	Measurement bandwidth 

	
	Relative requirement
	Absolute requirement
	

	2.5 - 3.5
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	-71.1 dBm
	30 kHz 
(Note 3)

	3.5 - 7.5
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	-55.8 dBm
	1 MHz 
(Note 4)

	7.5 - 8.5
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	-55.8 dBm
	1 MHz
(Note 4)

	8.5 - 12.5 MHz
	-49 dBc
	-55.8 dBm
	1 MHz
(Note 4)

	Note 1:
(f is the separation between the carrier frequency and the centre of the measurement bandwidth.

Note 2:
The minimum requirement is calculated from the relative requirement or the absolute requirement, whichever is the higher power.

Note 3:
The first and last measurement position with a 30 kHz filter is at (f equals to 2.515 MHz and 3.485 MHz.

Note 4:
The first and last measurement position with a 1 MHz filter is at (f equals to 4 MHz and 12 MHz.




Table 5: Spectrum Emission Mask Requirement

Table 5 provides directly the values in dBc which are also the format for the SEAMCAT input. Therefore the value from Table 5 translate into SEAMCAT as presented in Table 7 and as illustrated in Figure 5.

	Δf in MHz
(Note 1)
	Relative requirement
	SEAMCAT (in ref/measurement bandwidth) in dBc
	Measurement bandwidth

	2.5 - 3.5
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	direct input
	30 kHz 
(Note 3)

	3.5 - 7.5
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	direct input
	1 MHz 
(Note 4)

	7.5 - 8.5
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	direct input
	1 MHz
(Note 4)

	8.5 - 12.5 MHz
	-49 dBc
	direct input
	1 MHz
(Note 4)


Table 6: Example of derivation of 3GPP spectrum emission mask into a SEAMCAT input format.
[image: image13.png]Emissions mask (MHz, dBc, kHz)

-12.5| -49.0| 1,000.0| Load Emissions Mask
-3.5 -35.0/ 1,000.0/ v °
-3.499 -50.0| 30.0| Delete e
2.499) 09 50000 | SM | g,
25 -35.0| 30.0| 30
7.5 -39.0| 1,000.0/ ad
12.5] -49.0| 1,000.0| 10 5 o 5
ok |[ cancel





Figure 5: Illustration of the spectrum emission mask at the UE used in SEAMCAT and its derivation from the 3GPP specification.

3 General CDMA input parameters to SEAMCAT
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Figure 6: General CDMA input parameters to SEAMCAT

Note on the “PC Convergence precision” input:

In the uplink, each mobile station perfectly achieves the target C/I, Eb/N0_target, during the power control loop convergence, assuming that the maximum transmit (TX) power, max_MS_Tx_Pw, is not exceeded. Those mobile stations not able to achieve Eb/N0_target after convergence of the power control loop are considered in outage. The power control loop is considered to converge when all mobile stations are within the max_MS_Tx_Pw and their Tx power is adjusted by less than the “PC convergence precision” value for the last power balancing iteration. (note: the term “linear” will be removed in future release of SEAMCAT).
The values used in Figure 6 are given as examples but would need to be tuned for the particular scenario that is being simulated and that more detailed can be found in publications such as [6] or in [4]and [5].

4 CDMA topology in SEAMCAT 

It should be noted that SEAMCAT has been based on a 3GPP2 hexagonal grid and the following figures illustrates the differences.

In some ECC Report treating of 3GPP simulation[4]

 REF _Ref223336398 \n \h 
 \* MERGEFORMAT [5], the following notations, as show in Figure 7, are used:

Cell Radius = R

Cell Range = 2R

BS to BS distance = 3 R
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Figure 7: Illustration of the Cell Radius, Cell Range and BS to BS distance according to 3GPP terminology.

The following notations, as shown in Figure 8, are used within SEAMCAT (3GPP2 based):

Cell Radius = R

Cell Range = h = sqrt(R2-R2/4)

BS to BS distance = 2h
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Figure 8: Illustration of the Cell Radius, Cell Range and BS to BS distance according to 3GPP2 terminology and implemented in SEAMCAT

	
	Urban Case
	Rural Case

	SEAMCAT                      R=
	433 m
	4330 m

	h=
	375 m
	3750 m

	Distance BS to BS (2h) =
	750 m = 3 R
	7500 m

	Cell Range (2R) =
	500 m (3GPP)
	5000 m (3GPP)


Table 7: Example of the distances relationship between 3GPP and SEAMCAT
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Figure 9: Example of SEAMCAT GUI for the cell radius
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	Omni case (from “CDMA system Details” tab)
	Tri sector case (from “CDMA system Details” tab)
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	From “simulation status” tab


Figure 10: Example of SEAMCAT GUI results to check the BS to BS distance
5 Example of SEAMCAT CDMA workspace simulation
Please double click on the icon, it will open a zip file conatining a SEAMCAT workspace scenario.
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6 Conclusion

SEAMCAT users are welcome to use the above information and modify the input parameters according to their specific needs.
7 Reference
[1] 3GPP Technical Specification TS25.104 (Release 7), Base Station (BS) radio transmission and reception (FDD), 2005-12
[2] Recommendation ITU-R SM.329: Unwanted emissions in the spurious domain
[3] 3GPP Technical Specification TS25.101 (Release 7), User Equipment (UE) radio transmission and reception (FDD), 2005-12
[4] ECC Report 82: Compatibility study for UMTS operating within the GSM 900 and GSM 1800 frequency bands

[5] ECC Report 96: Compatibility between UMTS 900/1800 and systems operating in adjacent bands
[6] WCDMA for UMTS by Holma and Toskala
_1073769528.unknown

_1297075893/STG(09)10-annex1 - WCDMA DL vs WCDMA UL_example.zip
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