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1
Introduction

This document is modified from original R4-132856 in Figures 1 and 2, where the SEM is redefined correctly for S-UMTS plots The simulation results are exactly the same as in R4-132856. The figure captions are indicated in yellow to suggest this modification.

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 which could be other UMTS systems. 

In this contribution, we present comprehensive analysis characterizing the emissions from S-UMTS transmitter and provide comparisons with the existing UMTS transmitter. The results are provided for Rel-99 as well as Rel-6 E-DCH transmissions. Further, we consider two scenarios regarding the PSD of S-UMTS (with bandwidth scaling factor N): 

· PSD of S-UMTS = PSD of UMTS

· PSD of S-UMTS = N times (PSD of UMTS), so that total power is same as UMTS 

The characterization is then performed using Adjacent Carrier Leakage Ratio (ACLR) and in-band spurious emissions as defined in 25.101. Standalone S-UMTS systems with N=2, 4 are only considered. In the current SI, we do not need to consider R99 waveforms on a standalone S-UMTS (N=4), since multi-carrier S-UMTS systems are studied only with UMTS uplink; however, we included this result for completeness. 
Note on power amplifier modelling
Power amplifier is modelled via an AM/AM and AM/PM model. The amplifier bias is chosen such that it satisfies the adjacent channel ACLR requirement mentioned in 25.101 for UMTS (33 dB of ACLR for adjacent UMTS channel) with a margin of 0.5 dB, modelling a near worst case. This exercise is repeated independently for Rel-99 and Rel-6 transmissions.  

2
Adjacent Channel Leakage Ratio (ACLR) 
This section evaluates the adjacent channel leakage ratio metric for S-UMTS (N=2, 4). One point to note is that 25.101 defines this metric between adjacent UMTS systems. When the UMTS ecosystem has lower bandwidth entrants like S-UMTS (N=2,4), the adjacent channel could have variable bandwidths (1.25, 2.5 or 5 MHz). Hence, we extend the ACLR evaluation considered in 25.101 to include the possibility that the adjacent channel is one of the three systems.  

Tables 1-4 list the ACLR values observed in the adjacent UMTS or S-UMTS bands with the specified frequency separation between the centres of the two systems. The main points of observation are summarized below: 
·  When PSD of S-UMTS is kept to be same as UMTS, S-UMTS has higher values of ACLR (or lower emissions) compared to UMTS. This observation remained true whether we consider UMTS in the next to S-UMTS.
·  Increasing the PSD of S-UMTS to match UMTS in terms of total power lowered ACLR (or increased emissions) as expected. However, the ACLR is still higher than UMTS.

·  Broad observations remained similar for Rel-99 and Rel-6 waveforms.

An interesting point to note is that S-UMTS (N=4) causes more emissions into the next S-UMTS (N=4) channel when compared with the next UMTS channel. This seems counter-intuitive at first, but it happens because ACLR values take into account the RRC filtered signals. A steeper fall in the RRC filter for the adjacent S-UMTS (N=4) system allows it to collect more of the emissions from the source S-UMTS (N=4). In any case, this is of little consequence as long as the ACLR values are high.
Table 1: Adjacent Channel Leakage Ratio with Rel-99 transmissions; S-UMTS PSD = UMTS PSD

	System
	BW
MHz
	Next UMTS
	Next-to-next UMTS 
	Next 
S-UMTS2 
	Next-to-next  
S-UMTS 2 
	Next 
S-UMTS 4 
	Next-to-next  
S-UMTS 4 

	
	
	Δf = BW/2 +2.5 MHz
	Δf = BW/2 +7.5 MHz
	Δf = BW/2 +1.25 MHz
	Δf = BW/2 +3.75 MHz
	Δf = BW/2 +0.625 MHz
	Δf = BW/2 +1.875 MHz

	UMTS
	5
	33.5
	50.4
	33.8
	42.8
	36.3
	37.7

	S-UMTS (N=2)
	2.5
	45.1
	60.5
	44.5
	58.7
	45.8
	51.1

	S-UMTS (N=4)
	1.25
	48.9
	62.6
	45.4
	62.5
	44.1
	60.2


Table 2: Adjacent Channel Leakage Ratio with Rel-6 transmissions; S-UMTS PSD = UMTS PSD

	System
	BW
MHz
	Next UMTS
	Next-to-next UMTS 
	Next 
S-UMTS2 
	Next-to-next  
S-UMTS 2 
	Next 
S-UMTS 4 
	Next-to-next  
S-UMTS 4 

	
	
	Δf = BW/2 +2.5 MHz
	Δf = BW/2 +7.5 MHz
	Δf = BW/2 +1.25 MHz
	Δf = BW/2 +3.75 MHz
	Δf = BW/2 +0.625 MHz
	Δf = BW/2 +1.875 MHz

	UMTS
	5
	33.6
	52.0
	33.7
	42.2
	35.2
	38.7

	S-UMTS (N=2)
	2.5
	42.8
	59.9
	41.4
	58.6
	41.8
	49.0

	S-UMTS (N=4)
	1.25
	49.0
	61.9
	44.9
	62.3
	42.7
	60.1


Table 3: Adjacent Channel Leakage Ratio with Rel-99 transmissions; S-UMTS Power = UMTS Power

	System
	BW
MHz
	Next UMTS
	Next-to-next UMTS 
	Next 
S-UMTS2 
	Next-to-next  
S-UMTS 2 
	Next 
S-UMTS 4 
	Next-to-next  
S-UMTS 4 

	
	
	Δf = BW/2 +2.5 MHz
	Δf = BW/2 +7.5 MHz
	Δf = BW/2 +1.25 MHz
	Δf = BW/2 +3.75 MHz
	Δf = BW/2 +0.625 MHz
	Δf = BW/2 +1.875 MHz

	UMTS
	5
	33.5
	50.4
	33.8
	42.8
	36.3
	37.7

	S-UMTS (N=2)
	2.5
	34.8
	61.0
	33.5
	50.5
	33.8
	42.8

	S-UMTS (N=4)
	1.25
	38.7
	62.1
	34.9
	62.9
	33.6
	50.7


Table 4: Adjacent Channel Leakage Ratio with Rel-6 transmissions; S-UMTS Power = UMTS Power

	System
	BW
MHz
	Next UMTS
	Next-to-next UMTS 
	Next 
S-UMTS 2 
	Next-to-next  
S-UMTS 2 
	Next 
S-UMTS 4 
	Next-to-next  
S-UMTS 4 

	
	
	Δf = BW/2 +2.5 MHz
	Δf = BW/2 +7.5 MHz
	Δf = BW/2 +1.25 MHz
	Δf = BW/2 +3.75 MHz
	Δf = BW/2 +0.625 MHz
	Δf = BW/2 +1.875 MHz

	UMTS
	5
	33.6
	52.0
	33.7
	42.2
	35.2
	38.7

	S-UMTS (N=2)
	2.5
	35.2
	59.9
	33.6
	52.2
	33.7
	42.2

	S-UMTS (N=4)
	1.25
	38.8
	61.2
	35.2
	61.7
	33.6
	52.5


3
In-band spurious emissions and SEM 

This section evaluates the in-band emissions for S-UMTS. Spectral emission mask is defined for the UMTS system in 25.101. Note that the UMTS SEM starts at 2.5 MHz. We shift this SEM to an S-UMTS scenario by starting the SEM at 2.5 MHz/N, where N is the scaling factor for S-UMTS.
Figures 1 and 2 plot the observed emissions in the band [0, 12.5] MHz from the center of transmit carrier frequency for all systems under evaluation. The main points are summarized below: 

·  S-UMTS (N=2,4) have lower emissions compared to UMTS for all combination of using Rel-99 or Rel-6 waveforms and using same PSD or increased PSD. 

·  S-UMTS systems satisfy the SEM that is adapted from UMTS specifications for all combinations considered. Thus, the adjacent carriers would not face any increased emissions due to S-UMTS transmissions. 
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(a) UMTS
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(b) S-UMTS, N=2; S-UMTS PSD= UMTS PSD     (c) S-UMTS, N=2; S-UMTS Power= UMTS Power
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(d)  S-UMTS, N=4; S-UMTS PSD= UMTS PSD   

(e)  S-UMTS, N=4; S-UMTS Power= UMTS Power
Figure 1: Spectral emissions for UMTS and S-UMTS for R 99 transmissions
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(a) UMTS
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(b) S-UMTS, N=2; S-UMTS PSD= UMTS PSD    (c)  S-UMTS, N=2; S-UMTS Power= UMTS Power   
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(d)  S-UMTS, N=4; S-UMTS PSD= UMTS PSD       (e)  S-UMTS, N=4; S-UMTS Power= UMTS Power
Figure 2: Spectral emissions for UMTS and S-UMTS for Rel-6 transmissions
4
Conclusions

This contribution presented transmit coexistence analysis for S-UMTS (N=2,4) and provided comparison against UMTS. It was shown that S-UMTS (same or increased PSD) had higher ACLR, and hence lower emissions when compared to UMTS. Further, it was shown that S-UMTS systems can also satisfy the shifted UMTS SEM and cause less emission than UMTS. The analysis was performed with Rel-99 and Rel-6 transmissions and for same or increased PSD for the S-UMTS transmissions. Thus, we do not expect any deleterious effects from S-UMTS transmissions to adjacent systems (UMTS or others) compared to the existing UMTS systems. 
Proposal: Conclude on S-UMTS UE transmitter coexistence that S-UMTS is expected to emit less interference to adjacent systems compared to the existing UMTS systems for both same PSD and same power assumptions.
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