3GPP TSG-RAN WG4 Meeting #68





  




  
             R4-133351
Barcelona, Spain, 19 – 23 August, 2013
Source: 
Huawei
Title: 
SEM analysis for scalable UMTS carrier
Agenda Item:
10.9.1
Document for:
Discussion
1 Introduction
Co-existence issue as well as the feasibility of base station to meet these co-existence requirements was initially analyzed in [1]. This contribution discusses the spectrum shaping for scalable UMTS carrier and analyzes the feasibility of current SEM requirement applying for scalable UMTS.
2 Discussion
In current SEM requirement of legacy UMTS carrier, a flat region was defined for the first 200 kHz to take into account imperfections in baseband modulation. In [2], the rationales for 200 kHz are explained:

-
this gives sufficient margin to cope with the unwanted spectral response due to baseband modulation;

-
in case of narrow-band services (using 200 kHz channel raster) in the adjacent channel, it allows to provide additional protection for the second narrow-band channel; 
When introducing Scalable UMTS, meeting the first 200kHz mask requirement could be a challenge for narrower bandwidth. In this section we discusses the feasibility of first 200kHz requirement defined in current specification of both 25 and 37 series under the assumption of BWScalable UMTS(x) = (5MHz/N – x), x=0 and roll-off factor of 0.22 for RRC filter.
2.1 Standalone Scenario
In [3], it is observed that power amplifier emissions dominate interference far from the centre of carrier; the near-to-centre interference is dominated by the pulse-shaping filter (RRC). Based on this observation, our study is only focused on spectrum shaping effect for Scalable UMTS to meet SEM requirement immediately outside the RF bandwidth edge. For this purpose, a general non-linear PA is modelled without DPD and CFR and 10dB back-off of the PA is applied to meet current SEM and ACLR requirement. In order to make Scalable UMTS comparable with UMTS, the same filter taps for RRC filter are used. The assumptions are summarized as below:
	Item
	Value
	Note

	Signal
	Test model 1
	Defined in TS25.141. For Scalable UMTS, the date rate is slowed down by half.

	Spectrum shaping filter
	RRC, roll-off factor=0.22
	

	Filter taps
	70 taps
	Filter magnitude response is shown in the Annex.

	Over-sampling Rate for RRC
	4X
	

	Spectrum mask
	Shifted version of 5MHz UTRA SEM and MSR BC2 SEM
	TS25.104
TS37.104

	Maximum output power
	43 dBm
	

	PAPR reduction
	Not implemented
	

	PA model
	Non-linear model without DPD
	The study only can reflect the spectrum shaping effect.

	PA output back-off (OBO)
	10dB
	


Figure 1 shows the spectral emissions for UMTS carrier and Scalable UMTS carrier with both equal PSD and equal output power. Both existing UMTS SEM and MSR BC2 UEM with GSM or E-UTRA 1.4/3MHz carriers adjacent to the RF bandwidth edge are shown in the figure for reference. It doesn’t mean SEM requirement for SUMTS should be defined as either one; they are just used for feasibility study. It also should be noted for BS UEM requirement there is no difference between standalone and carrier aggregation scenario. Some observations are summarized:
· As the bandwidth decrease, the margin between spectrum and UMTS mask at the bandwidth edge also decrease;
· The margin between spectrum and UMTS mask at the bandwidth edge is smaller for the same power case than that for the same PSD case;
· Both of the two UEMs can be met in all cases. MSR BC2 mask with GSM and 1.4M/3M EUTRA carrier adjacent to the RF bandwidth edge can supply more margins.
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(a) UMTS
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(b) Scalable UMTS PSD= UMTS PSD, N=2;          (c) Scalable UMTS Power= UMTS Power, N=2;
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(d) Scalable UMTS PSD= UMTS PSD, N=4;   
   
(e) Scalable UMTS Power= UMTS Power, N=4;
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(f) Comparison of Scalable UMTS and UMTS, N=4;   
   
   (g) Zoom-in of figure (f);
Figure 1: Spectral emissions for UMTS and Scalable UMTS 
We also calculate the EVM results after spectrum shaping filter in Table 1. For Scalable UMTS carrier, EVM will become slightly worse but still stay very low. Since EVM is mainly determinant by the CFR effect and non-linearity of PA, we think Scalable UMTS EVM will little affected by spectrum shaping filter.
Table 1 EVM comparison after spectrum shaping filter (without consideration of CFR or PA non-linearity)
	　BW
	Power (dBm)
	EVM after spectrum shaping

	
	
	EVM_RMS (%)
	EVM_MAX (%)

	5MHz
	43
	　0.1458
	　0.3559

	2.5MHz
	40
	　0.1603
	　0.4006

	
	43
	　0.1603
	　0.4006

	1.25MHz
	40
	　0.1663
	　0.4217

	
	43
	　0.1663
	　0.4217


2.2 Carrier aggregation Scenario
Figure 2 shows the spectral emissions for carrier aggregation scenario for UMTS carrier and Scalable UMTS carrier with both equal PSD and equal output power. Some observations are summarized:

· For the case with Scalable UMTS carrier adjacent to the RF bandwidth edge, the margin between spectrum and UMTS mask at the bandwidth edge also decrease;

· Compare to the same PSD case, the margin between spectrum and UMTS mask at the bandwidth edge becomes smaller for the same power case;

· Both of the two UEM can be met in all cases. MSR BC2 mask with GSM and 1.4M/3M EUTRA carrier adjacent to the RF bandwidth edge can supply more margins.

[image: image8.emf]Legacy UMTS 

carrier 5MHz

S-UMTS 

carrier 

1.25MHz

2.8MHz

5.925MHz


(a) Channel arrangement for carrier aggregation scenario
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(b) Scalable UMTS PSD = UMTS PSD, maximum output power (Zoom in right figure)
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(c) Scalable UMTS Power = UMTS Power, maximum output power (Zoom in right figure)
Figure 2: Spectral emissions for carrier aggregation scenario
3 Conclusion
Based on the simulation results above, we can conclude that both of the two UEM can be met in all cases. MSR BC2 mask with GSM and 1.4M/3M EUTRA carrier adjacent to the RF bandwidth edge can supply more margins immediately outside the RF bandwidth edge for both standalone and carrier aggregation scenario (It should be noted for BS UEM requirement there is no difference between standalone and carrier aggregation scenario). 
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Annex
The RRC filter magnitude responses for 5MHz and 2.5MHz Scalable UMTS are shown in blow figures.
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Figure 3: RRC filter magnitude responses for 5MHz (above) and 2.5MHz (below)
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