
TSG-RAN Working Group 4 (Radio) meeting #46bis
R4-080674
Shenzhen, China, 31 March - 4 April 2008

Source:
Freescale

Title:
Band XI Limitation in Channel Bandwidth
Agenda item:
5.2.2.1
Document for:
Discussion and Decision
1 Summary
As demonstrated in [1], full occupancy of Band XI causes de-sense of the receiver. For that reason, occupancy is limited to 25 RBs maximum for channel bandwidths larger than 5 MHz as specified in the TS 36.101 [3]. Please refer to Table 5.4.2.1-1: E-UTRA channel bandwidth in [3]. 
Unfortunately de-sense performance is in jeopardy for other reasons such as TX IQ imbalance. This occurs while transmitting a subset of the RB allowance at the edge of the band. The power amplifier nonlinearity mixes the transmitted signal with the imbalance image creating products that can land at the receiver offset. Mitigating this problem through power reduction, is not allowed for QPSK for less than 18 RBs—refer to Table 6.2.3-1:  Maximum Power Reduction (MPR) for PC 3 in [3]. Therefore undue constraints must be placed on the design of the transmitter and the PA to meet receiver de-sense requirements. This document demonstrates such problem through simulation results.
2 Analysis

Assumptions: 

a) Band XI, 20 MHz channel bandwidth (with max of 25 RBs), 1 10 or 25 RBs used
b) QPSK modulation

c) PA is fairly linear (model available upon request)

d) IQ imbalance specifications either -40 dBc or -35 dBc (as per the figure captions)
i. Compare to an imbalance specification of -28 dBc in [2]

e) All RBs are transmitted starting from worst channel edge , that is, at 9 MHz offset from the centre of the band as this is allowed in [3]

f) Emissions from the power amplifier are attenuated by a minimum -49 dB by the duplex filter over temperature. 

g) The simulations are meant to address receiver sensitivity (de-sense) and do not address other RF specifications such as spurious emissions.

h) Anti-image baseband filter
i. Noise added to reflect implementation effects.

ii. Bandwidth of filter has to encompass the full channel bandwidth, i.e., analog bandwidth > 9 MHz (1.3 dB at 9 MHz, actual 3 dB bandwidth is 12.72 MHz)

i) Minor mixer non-linearity also added but has little effect.

j) PLL phase noise included but does not appear to be a major contributor
k) UL-DL carrier frequency separation of 48 MHz
l) Power Class 3 with a 23 dBm maximum

m) UE is transmitting at maximum power or at 1 dB MPR (23 dBm or 22 dBm) 

n) Desired power density at antenna for 39 MHz offset:  ~  -134 dBm/Hz
i. @LNA RX de-sense spec:

-180.0 dBm/Hz

ii. Duplexer Isolation for band XI
   -49.0 dB

iii. Post-PA loss to Antenna

       3.0 dB
o) Power output measured into 50 ohm load
3 Simulation Results
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Figure 1 – Single RB at edge of 20 MHz channel, with output power of 23 dBm (upper plot) and 22 dBm (lower plot). Imbalance of -40 dBc.
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Figure 2 – 10 RBs at edge of 20 MHz channel, with output power of 23 dBm (upper plot) and 22 dBm (lower plot). Imbalance of -40 dBc.
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Figure 3 – 25 RBs at edge of 20 MHz channel, with output power of 23 dBm (upper plot) and 22 dBm (lower plot). Imbalance of -40 dBc.
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Figure 4 – 1 RBs at edge of 15 MHz channel, with output power of 23 dBm (upper plot) and 25 RBs (lower plot). Imbalance of -34 dBc.

4 Conclusions
The results of Figures 1-3 for different number of RBs, demonstrate that the design is marginal in terms of meeting de-sense. Mitigation efforts are difficult as they would consist of

1 MPR, though this is a problem for 1 and 10 RBs in a 20 MHz band as per Table 6.2.3-1 in [3]. 

2 Improved IQ imbalance though -40 dBc is already a stretch even with calibration 

3 Improved PA linearity, though this comes at a cost of power—not a desirable trade-off

Figure 4 shows that the 15 MHz channel bandwidth is less of an issue for a -34 dBc of imbalance and no issue for a -40 dBc imbalance.

- Given the results shown we propose that 20 MHz channel bandwidth should not be used for Band XI.  Text proposal for TS36.101 for clause 5.4.2.1 is provided.
----------------------------- BEGIN TEXT PROPOSAL ------------------------------------

5.4.2.1 
Nominal channel bandwidth

Table 5.4.2.1-1 specifies the channel bandwidth and corresponding maximum number of UL transmitted resources blocks that are required to be supported to meet the reference receive sensitivity (clause 7.3.1) whilst meeting the maximum output power requirement   

Table 5.4.2.1-1: E-UTRA channel bandwidth
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	1
	-
	-
	25 
	50 
	75 
	100 
	FDD

	2
	6 
	15 
	25 
	50 
	[501]
	[501]
	FDD

	3
	6 
	15 
	25 
	50 
	[501]
	[501]
	FDD

	4
	6 
	15
	25 
	50 
	75 
	100 
	FDD

	5
	6 
	15 
	25 
	[251]
	-
	-
	FDD

	6
	-
	-
	25 
	[251]
	-
	-
	FDD

	7
	-
	-
	25 
	50 
	[501]
	[501]
	FDD

	8
	6 
	15
	25 
	[251]
	-
	-
	FDD

	9
	-
	-
	25 
	50 
	[501]
	[501]
	FDD

	10
	-
	-
	25 
	50 
	75 
	100 
	FDD

	11
	-
	-
	25 
	[251]
	[251]
	-
	FDD

	12
	
	
	
	
	
	
	

	13
	
	
	
	
	
	
	

	14
	
	
	
	
	
	
	

	...
	
	
	
	
	
	
	

	33
	-
	-
	25 
	50 
	75 
	100 
	TDD

	34
	-
	-
	25 
	50 
	75
	-
	TDD

	35
	6 
	15 
	25 
	50 
	75 
	100 
	TDD

	36
	6 
	15 
	25 
	50 
	75 
	100 
	TDD

	37
	-
	-
	25 
	50 
	75 
	100 
	TDD

	38
	-
	-
	25 
	50 
	-
	-
	TDD

	39
	
	
	25 
	50 
	75 
	100 
	TDD

	40
	
	
	
	50 
	75 
	100 
	TDD

	Note

1. Maximum number of UL  resources blocks allocated is less than the total resources blocks supported by the channel bandwidth 


----------------------------- END TEXT PROPOSAL ------------------------------------
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