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1
Introduction

Scalable UMTS (S-UMTS) offers an added flexibility to deploy UMTS like systems in bandwidths smaller than 5 MHz [1], [2]. Previous meeting, concerns were raised regarding the emissions of S-UMTS into the adjacent frequencies.
A previous contribution [3] provided simulation results concluding that Time dilation UMTS UE’s are “expected to emit less interference to adjacent systems compared to the existing UMTS systems”. It was also agreed in [4] that Time dilation UMTS UE transmitter characteristics are expected to fulfil the existing UMTS requirements for both same PSD and same power assumptions during the last RAN4 meeting.  

In this contribution, we present measured data using a commercial UMTS UE reference design, and a UMTS compliant Test Node B to further support the conclusion on Time dilation UMTS UE transmitter characteristics [4]. 
2
Test Set-up 
This section provides an overview of the test system. Figure 1 is a block diagram of the test system, and Figure 2 is a photo. 
The standard R 99 reference channel for 12.2 kbps voice (per 3GPP TS 25.101) is used for UMTS test waveform. This is used as a reference to define a new reference channel for Time dilation UMTS (N=2). We map the voice packets that arrive every 20 ms into a 10 ms UMTS frame and then time-dilate the waveform. This forms the new reference waveform for Time dilation UMTS (N=2). Note that voice is a delay-intolerant service and hence, we strive to maintain the same data rate independent of the radio protocol. 

Band 2 was used for measurement due to availability of equipment.
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Figure 1: UMTS / Time dilation UMTS Test System – Block Diagram
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Figure 2: UMTS / Time dilation UMTS Test System – Photo
3
Occupied Bandwidth
This section presents occupied bandwidth data, using the definition per 3GPP TS 25.101, paragraph 6.6.1 (i.e., at 99% of the total integrated power). This measurement verifies the proper channel bandwidth, and is important prior to any adjacent channel emissions measurements. Occupied bandwidth does not change over the dynamic range of the transmitter, it was measured at +25dBm (at antenna conector) and verified at +22dBm. 
Table 1 shows the Occupied Bandwidth measurement results. 

Table 1: Measured Occupied Bandwidth

	System
	BW
(MHz)

	UMTS
	4.17

	Time dilation UMTS (N=2)
	2.08


This section has shown that the measured Occupied Bandwidth of the Time dilation UMTS(N=2) carrier is ½ of the UMTS carrier. This is as expected.
4
Adjacent Channel Leakage Ratio
Table 2: Adjacent/Alternate Channel Frequency Offsets
	System
	BW
(MHz)
	Adjacent/Alternate Channel Center Frequency Offsets (MHz)

	
	
	UMTS
	Time dilation UMTS(N=2)

	
	
	Adj.
	Alt.
	Adj.
	Alt.

	UMTS
	5.00
	5.00
	10.00
	3.75
	6.25

	Time dilation UMTS (N=2)
	2.50
	3.75
	8.75
	2.50
	5.00


4.1 Equal Power Assumption

This section presents the emission data when both UMTS and Time dilation UMTS(N=2) carriers are at +25dBm (at the antenna connector). Data was taken at various frequency offsets. Methodology followed 3GPP TS 25.101, paragraph 6.6.2.2.  The frequency offset was swept to show how ACLR changes with separation. This is important as another validation of Occupied Bandwidth and is useful for operators considering channel separations other than the conventional value (e.g. 5.00MHz for UMTS, 2.5MHz for Time dilation UMTS(N=2)). 
The figures below show the Carrier (Blue Trace), an example of the adjacent channel (Red Trace w/ Arrow) and a table showing the ACLR values at a particular offset. The figure is an aid to understanding the data in the table, so no axis definitions and scales are provided. The UMTS ACLR requirement of 33dB is shown in the figures for reference only. 

The UMTS Carrier / UMTS Adjacent Channel case is provided in Figure 3. 
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Figure 3: UMTS Carrier / UMTS Adjacent Channel
The UMTS Carrier / Time dilation UMTS(N=2)Adjacent Channel case is shown in Figure 4. 
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Figure 4: UMTS Carrier / Time dilation UMTS(N=2) Adjacent Channel
The Time dilation UMTS(N=2) Carrier / UMTS Adjacent Channel case is shown in Figure 5. 
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Figure 5: Time dilation UMTS(N=2) Carrier / UMTS Adjacent Channel
The Time dilation UMTS(N=2)Carrier / Time dilation UMTS(N=2) Adjacent Channel case is shown in Figure 6. 
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Figure 6: Time dilation UMTS(N=2) Carrier / Time dilation UMTS(N=2) Adjacent Channel
Table 2 is a comparison of the ACLR between a UMTS Carrier and Time dilation UMTS(N=2)carrier.
Table 2: ACLR Summary – Equal Power Assumption

	Carrier Type
	UMTS

Adjacent Channel

Lower/Upper  (offset)
	Time dilation UMTS(N=2)

Adjacent Channel

Lower/Upper  (offset)

	UMTS
	-34.7dB/-33.8dB(±5.00MHz)
	-35.4dB/-34.4dB(±3.75MHz)

	Time dilation UMTS (N=2)
	-33.1dB/-33.4dB(±3.75MHz)
	-33.2dB/-33.4dB(±2.5MHz)


This section has shown that the interference to the adjacent channel from an Time dilation UMTS(N=2) carrier is comparable to that of a UMTS carrier of equal power.  Time dilation UMTS(N=2) will not introduce any interference above the accepted UMTS levels. 
4.2 Equal Power Spectral Density Assumption
This section presents the emission data when a Time dilation UMTS carrier has an equal power spectral density (PSD) as UMTS. In this case, the Time dilation UMTS(N=2) carrier is at +22dBm (at the antenna connector). Data was taken at various frequency offsets. Methodology followed 3GPP TS 25.101, paragraph 6.6.2.2.  
Time dilation UMTS(N=2) Carrier / UMTS Adjacent Channel case is provided in Figure 7. 
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Figure 7: Time dilation UMTS(N=2) Carrier / UMTS Adjacent Channel
Time dilation UMTS(N=2) Carrier / Time dilation UMTS(N=2) Adjacent Channel case is provided in Figure 8.
[image: image8.png]Rl 9~

T T e T
R () B o Ax | B 18 Text owection B~ ~00O0 ), Drsmaperin #rina
e T2 cony B s EatgnTer ALLDT o g suneoune | farepice-
51 Fomatpainter | giee- S section ) comertto smarart - [ % VAL > 2[5 % K Q) snapetrecs - | i selea~
Cipboara 5 Sies Font Paragraph Drawing ating
Sides | Outine x <

| E—— |

ACLR: S-UMTS(N=2) Carrier / S-UMTS(N=2) Adjacent Channel

S-UMTS(N=2) Carrier / -
UMTS(N=2) Adjacent Channel

,,,,, == ConfigentialandProprieta

39| = o e a s A Click to add notes E

Siide 7 of 52 | “Content Sides” | <

> e ME |





Figure 8: Time dilation UMTS(N=2) Carrier / Time dilation UMTS(N=2) Adjacent Channel
Table 3 is a comparison of the ACLR between a UMTS Carrier and Time dilation UMTS(N=2)carrier.
Table 3: ACLR Summary – Equal PSD Assumption

	Carrier Type
	UMTS

Adjacent Channel

Lower/Upper (offset)
	Time dilation UMTS(N=2)

Adjacent Channel

Lower/Upper (offset)

	UMTS
	-34.7dB/-33.8dB(±5.00MHz)
	-35.4dB/-34.4dB(±3.75MHz)

	Time dilation UMTS (N=2)
	-39.1dB/-39.1dB(±3.75MHz)
	-39.2dB/-39.3dB(±2.5MHz)


This section has shown that the interference to the adjacent channel from an Time dilation UMTS(N=2) carrier is much lower than that of a UMTS carrier of equal PSD. It is clear that less adjacent channel interference would occur with an equal PSD Time dilation UMTS deployment. 
5
Emission Mask

This section presents various plots of the Uplink carrier/emissions along with the Spectral Emission Mask (SEM) per 3GPP TS 25.101, paragraph 6.6.2.1. For Time dilation UMTS the UMTS SEM was assumed, shifted to the channel edge (i.e.±1.25MHz). The figures below are limited to ±10MHz (X-Axis), while the SEM is spectified beyond. This was done for clarity, the SEM is met beyond 10MHz. 
Figure 9 shows the UMTS carrier & emissions at an output power of +25dBm (at the antenna connector) along with the SEM.
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Figure 9: UMTS Carrier@ +25dBm & SEM
Figure 10 shows the Time dilation UMTS carrier & emissions at an output power of +25dBm (at the antenna connector) along with the SEM (shifted by ±1.25MHz).
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Figure 10: Time dilation UMTS(N=2) Carrier@+25dBm & SEM(Shifted)
Figure 11 shows the Time dilation UMTS carrier & emissions at an output power of +22dBm (at the antenna connector) along with the SEM (shifted by ±1.25MHz).
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Figure 11: Time dilation UMTS(N=2) Carrier@+22dBm & SEM(Shifted)
Figure 12 shows an overlay of the UMTS & Time dilation UMTS(N=2) carriers, both with an output power of +25dBm (at the antenna connector). Figure 12 shows the worst case scenario, when the Time dilation UMTS(N=2) carrier has the same power as the UMTS carrier, which increases the PSD of the Time dilation UMTS(N=2) within the carrier. In spite of the increased PSD of the Time dilation UMTS(N=2) carrier, we still observe that the emissions to the adjacent channels satisfy the UMTS requirements. 
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Figure 12: UMTS@+25dBm & Time dilation UMTS(N=2)@+25dBm Carrier & SEM Overlay
This section has shown that Time dilation UMTS(N=2) fulfils the UMTS SEM requirements, assuming the SEM is shifted to the channel edge. 
6
Conclusions

This contribution presented transmit coexistence data for Time dilation UMTS (N=2) and provided comparison to UMTS. It was shown that Time dilation UMTS had comparable ACLR for the equal power case, and better ACLR performance for the equal PSD case. Further, it was shown that Time dilation UMTS systems can also satisfy the shifted UMTS SEM for the equal power case, with additional margin for the equal PSD case.
The measured data shows that the scaled UMTS waveform performs well when using a UE transmit chain designed for UMTS. The data indicates no re-design or optimization of the UMTS UE transmitter is required for Time dilation UMTS operation targeting for the existing UMTS requirements. However, if necessary, the interference characteristics of Time dilation UMTS can further improved with optimization.
Thus, we do not expect any deleterious effects from Time dilation UMTS transmissions to adjacent systems (UMTS or others) compared to the existing UMTS systems. 
Proposal: Conclude on Time dilation UMTS UE transmitter coexistence that Time dilation UMTS will not introduce any interference above the accepted UMTS levels. 
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