TSG-RAN Working Group 4 (Radio) meeting #46 
 R4-070352
Sorrento, Italy, 11-15 February 2008


Source:
Ericsson

Title:
Support of 10 MHz channel for Bands V, VI and VIII
Agenda item:
6.1.2.2
Document for:
Discussion
1 Introduction
In this contribution we discuss the support of the 10 MHz channel bandwidth in the 1 GHz bands (FDD only). A few measurement examples are used to illustrate that it is challenging to support 10 MHz in Bands V, VI and VIII without relaxations. 

Self interference due to transmitter noise and UE-UE interference are considered. The latter is less important if the coupling loss is assumed to be the same as for UMTS Band I, but will become increasingly so if the separation distance is smaller and 1 GHz bands (and below) are considered.

2 Self-interference

The desensitization due to TX noise is likely to be the most difficult problem. The received downlink signal will then be desensitized by the uplink signal (sensitivity requirements should be met with full transmit power). We show an example measurement for Band VIII, which has the smallest duplex gap of the below 1 GHz band in relation to the duplex separation.

We consider a case in which the receiver noise factor is NF = 12 dB, and with the duplexer stop band attenuation fixed at 45 dB that is quite common. Figure 1 shows the effect of TX noise on the receiver sensitivity for one measured PA as a function of the uplink power for different bandwidths. The duplex separation is 45 MHz with symmetric UL and DL bandwidths. The resulting desensitization is larger for 10 MHz than 5 MHz for output powers larger than 21.5 dBm for the amplifier measured. The measured results suggest that a slight sensitivity relaxation (MSR) would be needed for 10 MHz for band VIII in this case.

In general, support of 10 MHz for Band VIII without relaxation will put difficult requirements on the suppression of transmit noise. It is proposed that a slight reduction of sensitivity is allowed even if MPR is applied. The measurement above suggests only a minor reduction but is of course only representing one sample.

Band V and VI have larger duplex gap (same separation) so different stop band attenuation and insertion loss, but it is still proposed that some relaxation is applied, but the allowed MSR could be smaller. Note also that some additional margin must be allowed to cater for e.g. manufacturing tolerances.  

3 UE to UE interference

The next issue is UE to UE interference through coupling loss between an aggressor (interfering) UE located in the upper part of the UE transmit band and victim UE at the lower part of the receive band (e.g. of different operator if fixed duplex). The larger the aggressor bandwidth, the larger the coupling loss required between the UEs to maintain a certain acceptable sensitivity degradation for the victim. Figure 2 shows the effect on receiver degradation for a victim 5 MHz receiver located at 927.5 MHz (User 2) and an aggressor UEs (User 1) at the highest possible frequency (between 905 and 912.5 MHz depending on the aggressor bandwidth). Significant differences between the channel bandwidths are exhibited when the coupling loss is less than 20 dB. However, for the coupling losses assumed for UMTS UE (exceeds 40 dB) the UE-UE interference is a smaller problem than the self-interference. This is also the case for the present band (VIII) at 900 MHz for which the 1 m free-space loss is 32 dB (coupling loss larger if body loss and typical UE antenna gain accounted for).

We recall that the coupling loss is the ratio of the transmit power to the received power. The UMTS numbers in [1] are based on 1 m free-space propagation at 2 GHz, which amounts to about 40 dB, and with body loss added. The free-space loss decreases 6 dB if the wavelength is doubled at a fixed separation distance (e.g. going from 1800 MHz to 900 MHz at 1 m). If the distance is smaller than 0.5 m UE-UE may start becoming an issue. One should also note that the free-space formula is only valid in the far-zone; 0.5 m is only roughly 2 wavelengths at 900 MHz; on the verge of the near field. This may have to be accounted for if coupling losses for LTE are considered for very small separation distances.
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Figure 1 Degradation of receiver sensitivity due to an uplink signal at different power levels and bandwidths
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Figure 2 Degradation of receiver sensitivity due to UE-UE interference.
4 Variable duplex
The above discussion we have considered fixed duplex.

If variable duplex is used then the desensitization problem will become more challenging as the TX noise increases. Pick Band VIII as an example: for 45 MHz fixed separation the 10 MHz can be supported with just a slight reduction of sensitivity (MRS), but will be increasingly difficult for variable duplex at smaller duplex distances. 

The support of variable duplex is therefore not evident for all bands, notably those for which the ratio of the duplex distance and the duplex gap is large. Hence support of variable duplex should be band specific.   
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																												Consider sim values (1yes, 0no)						0

																												Additional Dupl att Rx Stop						45

																												Additional Dupl att Rx Pass						2

												PA output power directly measured at PA output				Here we measure the UL output power leaking in the Rx band at the PA+Duplexer (Ant-Rx). The DL attenuation of the Duplexer (Ant-Rx) is also measured								Here the Duplexer (Tx-Ant) is simulated using the measured output signal of the duplexer. The UL signal attenuation of the Duplexer (pass and stop band) is derived.						Here the Power at the antenna is derived considering duplexer attenuation. Duplexer stop band attenuation can be set manually (P7), where then (P6) shall be set to 0.

																																						Add att				1

																																						Thermal noise (Ant)				-107.5

																																						Assumed NF				12.0

																																						Therm noise total				-95.5

												PA Output				PA+Dupl Rx output								Duplexer Tx Att						Antenna output power @Pout						Therm		Degradation

						Mod		BW [MHz]		Pin		Pout		ACLR 1		UE1 Rx Att		UE1 Rx P		UE2 Rx Att		UE2 Rx P		UE 1 Tx		UE1 Rx		UE 2 Rx		Ant Pout		UE1 Rx		UE 2 Rx		noise		UE1		UE2 0dB		UE2 5dB		UE2 10dB		UE2 15dB		UE2 20dB

						16QAM		5		1.2		25.5		33		-3.2		-49.2		-3.1		-41.8		2.4		47		55.6		22.5		-92		-84.7		-95.5		5.1		11.1		6.8		3.4		1.4		0.5

								5		0.2		24.5				-3.2		-50.4		-3.1		-46		2.4		47		55.7		21.5		-93.2		-88.9		-95.5		4.3		7.4		3.9		1.6		0.6		0.2

								5		-0.8		23.5				-3.2		-51.3		-3.1		-48.4		2.4		47		55.8		20.5		-94.1		-91.3		-95.5		3.7		5.6		2.6		1.0		0.3		0.1

								5		-1.8		22.5				-3.2		-52.7		-3.1		-52.6		2.4		47		55.8		19.5		-95.5		-95.5		-95.5		3.0		3.0		1.2		0.4		0.1		0.0

								10		1.4		25.5		33		-2.7		-44.7		-3.1		-25.7		2		48		54.6		22.5		-88		-68.6		-92.5		5.8		26.9		21.9		17.0		12.1		7.7

								10		0.4		24.5				-2.7		-46.9		-3.1		-29.7		2		47.9		54.9		21.5		-90.2		-72.6		-92.5		4.3		22.9		17.9		13.1		8.5		4.7

								10		-0.6		23.5				-2.7		-48.3		-3.1		-34.4		2		47.9		54.7		20.5		-91.6		-77.3		-92.5		3.5		18.2		13.4		8.8		4.9		2.2

								10		-1.6		22.5				-2.7		-49.3		-3.1		-38.8		2		47.9		55		19.5		-92.6		-81.7		-92.5		2.9		13.9		9.3		5.3		2.4		0.9

								10		-2.6		21.5				-2.7		-50.7		-3.1		-42.2		2		47.9		55		18.5		-94		-85.1		-92.5		2.3		10.7		6.5		3.2		1.3		0.4

								15		1.3		25.5		33		-2.4		-36.7		-3.1		-19.7		1.7		49.7		55.7		22.5		-80.3		-62.6		-90.7		10.8		32.9		27.9		22.9		17.9		13.1

								15		0.3		24.4				-2.4		-40		-3.1		-23.4		1.8		49.5		55.8		21.4		-83.6		-66.3		-90.7		7.9		29.2		24.2		19.2		14.3		9.7

								15		-0.7		23.5				-2.4		-43.3		-3.1		-27.1		1.8		49.4		55.7		20.5		-86.9		-70		-90.7		5.3		25.5		20.5		15.6		10.8		6.6

								15		-1.7		22.5				-2.4		-45.4		-3.1		-30.5		1.8		49.3		55.5		19.5		-89		-73.4		-90.7		3.9		22.1		17.2		12.3		7.8		4.2

								15		-2.7		21.5				-2.4		-47.1		-3.1		-33.4		1.8		49.3		55.5		18.5		-90.7		-76.3		-90.7		3.0		19.2		14.3		9.7		5.6		2.6

								20		1.3		25.5		33		-2.2		-27.8		-3.1		-18		1.6		51.8		57		22.5		-71.6		-60.9		-89.4		17.9		34.6		29.6		24.6		19.6		14.7

								20		0.3		24.4				-2.2		-32.2		-3.1		-20.8		1.6		51.4		57.1		21.4		-76		-63.7		-89.4		13.6		31.8		26.8		21.8		16.9		12.0

								20		-0.7		23.5				-2.2		-36.2		-3.1		-23.4		1.6		51.1		57.2		20.5		-80		-66.3		-89.4		9.9		29.2		24.2		19.2		14.3		9.7

								20		-1.7		22.5				-2.2		-38.9		-3.1		-25.7		1.6		51.1		57.3		19.5		-82.7		-68.6		-89.4		7.6		26.9		21.9		17.0		12.1		7.7

								20		-2.7		21.5				-2.2		-41.1		-3.1		-27.7		1.6		51.1		57.3		18.5		-84.9		-70.6		-89.4		5.9		24.9		19.9		15.0		10.3		6.1
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																												Consider sim values (1yes, 0no)						0

																												Additional Dupl att Rx Stop						45

																												Additional Dupl att Rx Pass						2

												PA output power directly measured at PA output				Here we measure the UL output power leaking in the Rx band at the PA+Duplexer (Ant-Rx). The DL attenuation of the Duplexer (Ant-Rx) is also measured								Here the Duplexer (Tx-Ant) is simulated using the measured output signal of the duplexer. The UL signal attenuation of the Duplexer (pass and stop band) is derived.						Here the Power at the antenna is derived considering duplexer attenuation. Duplexer stop band attenuation can be set manually (P7), where then (P6) shall be set to 0.

																																						Add att				1

																																						Thermal noise (Ant)				-107.5

																																						Assumed NF				12.0
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												PA Output				PA+Dupl Rx output								Duplexer Tx Att						Antenna output power @Pout						Therm		Degradation

						Mod		BW [MHz]		Pin		Pout		ACLR 1		UE1 Rx Att		UE1 Rx P		UE2 Rx Att		UE2 Rx P		UE 1 Tx		UE1 Rx		UE 2 Rx		Ant Pout		UE1 Rx		UE 2 Rx		noise		UE1		UE2 0dB		UE2 5dB		UE2 10dB		UE2 15dB		UE2 20dB

						16QAM		5		1.2		25.5		33		-3.2		-49.2		-3.1		-41.8		2.4		47		55.6		22.5		-92		-84.7		-95.5		5.1		11.1		6.8		3.4		1.4		0.5

								5		0.2		24.5				-3.2		-50.4		-3.1		-46		2.4		47		55.7		21.5		-93.2		-88.9		-95.5		4.3		7.4		3.9		1.6		0.6		0.2

								5		-0.8		23.5				-3.2		-51.3		-3.1		-48.4		2.4		47		55.8		20.5		-94.1		-91.3		-95.5		3.7		5.6		2.6		1.0		0.3		0.1

								5		-1.8		22.5				-3.2		-52.7		-3.1		-52.6		2.4		47		55.8		19.5		-95.5		-95.5		-95.5		3.0		3.0		1.2		0.4		0.1		0.0

								10		1.4		25.5		33		-2.7		-44.7		-3.1		-25.7		2		48		54.6		22.5		-88		-68.6		-92.5		5.8		26.9		21.9		17.0		12.1		7.7

								10		0.4		24.5				-2.7		-46.9		-3.1		-29.7		2		47.9		54.9		21.5		-90.2		-72.6		-92.5		4.3		22.9		17.9		13.1		8.5		4.7

								10		-0.6		23.5				-2.7		-48.3		-3.1		-34.4		2		47.9		54.7		20.5		-91.6		-77.3		-92.5		3.5		18.2		13.4		8.8		4.9		2.2

								10		-1.6		22.5				-2.7		-49.3		-3.1		-38.8		2		47.9		55		19.5		-92.6		-81.7		-92.5		2.9		13.9		9.3		5.3		2.4		0.9

								10		-2.6		21.5				-2.7		-50.7		-3.1		-42.2		2		47.9		55		18.5		-94		-85.1		-92.5		2.3		10.7		6.5		3.2		1.3		0.4

								15		1.3		25.5		33		-2.4		-36.7		-3.1		-19.7		1.7		49.7		55.7		22.5		-80.3		-62.6		-90.7		10.8		32.9		27.9		22.9		17.9		13.1

								15		0.3		24.4				-2.4		-40		-3.1		-23.4		1.8		49.5		55.8		21.4		-83.6		-66.3		-90.7		7.9		29.2		24.2		19.2		14.3		9.7

								15		-0.7		23.5				-2.4		-43.3		-3.1		-27.1		1.8		49.4		55.7		20.5		-86.9		-70		-90.7		5.3		25.5		20.5		15.6		10.8		6.6

								15		-1.7		22.5				-2.4		-45.4		-3.1		-30.5		1.8		49.3		55.5		19.5		-89		-73.4		-90.7		3.9		22.1		17.2		12.3		7.8		4.2

								15		-2.7		21.5				-2.4		-47.1		-3.1		-33.4		1.8		49.3		55.5		18.5		-90.7		-76.3		-90.7		3.0		19.2		14.3		9.7		5.6		2.6

								20		1.3		25.5		33		-2.2		-27.8		-3.1		-18		1.6		51.8		57		22.5		-71.6		-60.9		-89.4		17.9		34.6		29.6		24.6		19.6		14.7

								20		0.3		24.4				-2.2		-32.2		-3.1		-20.8		1.6		51.4		57.1		21.4		-76		-63.7		-89.4		13.6		31.8		26.8		21.8		16.9		12.0

								20		-0.7		23.5				-2.2		-36.2		-3.1		-23.4		1.6		51.1		57.2		20.5		-80		-66.3		-89.4		9.9		29.2		24.2		19.2		14.3		9.7

								20		-1.7		22.5				-2.2		-38.9		-3.1		-25.7		1.6		51.1		57.3		19.5		-82.7		-68.6		-89.4		7.6		26.9		21.9		17.0		12.1		7.7

								20		-2.7		21.5				-2.2		-41.1		-3.1		-27.7		1.6		51.1		57.3		18.5		-84.9		-70.6		-89.4		5.9		24.9		19.9		15.0		10.3		6.1
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