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1. Introduction
At the last RAN4 meeting, it was agreed that RAN4 will not focus on the co-existence issues between LTE and TV broadcasting and will wait for the outcome of AWG work. This paper introduces the progress in the AWG for reference.
2. Progress in AWG
The deterministic and Monte Carlo simulation methods are adopted in AWG. 6 MHz and 7/8MHz TV channel raster are considered. The TV transmitter antenna height is assumed to be 190m and 300m in contribution CG-01. In CG05 (China), 150m height was considered for the DTV transmitter. The results of technical analysis are summarized as below [1]:
Coexistence between LTE FDD and TV 

· Additional isolation requirement
	Case
	CG Contribution number
	CG-01 (Joint)
	CG-05 (China)

	
	Analysis method
	Deterministic
	Monte Carlo

	
	Guard band within 698~806MHz
	0MHz
	5MHz
	0MHz

(Urban / Rural)
	4~6MHzNote3)

	DTV Tx

↓
Mobile Base Station Rx
	6MHz DTV

(Tx Ant. H)
	190m
	ACLR of interferer
	42.2 dB
	32.2 dB
	N/A
	N/A

	
	
	
	ACS of Victim
	43.1 dB
	33.1 dB
	N/A
	N/A

	
	
	300m
	ACLR of interferer
	48 dB
	38 dB
	N/A
	N/A

	
	
	
	ACS of Victim
	49.6 dB
	39.6 dB
	N/A
	N/A

	
	7/8MHz DTV

(Tx Ant. H)
	190m
	ACLR of interferer
	24.6 dB
	7.6 dB
	-

	-

	
	
	
	ACS of Victim
	43.1 dB
	26 dB
	28.2 dB (Urban)/ 33.2 dB(Rural)
	-

	
	
	300m
	ACLR of interferer
	30.1 dB
	13 dB
	N/A
	N/A

	
	
	
	ACS of Victim
	48.6 dB
	31.6 dB
	N/A
	N/A

	Mobile UE Tx

↓
DTV Rx
	6MHz DTV
	ACLR of interferer
	52.8 dB
	42.8 dB
	N/A
	N/A

	
	
	ACS of Victim
	30.2 dB
	20.2 dB
	N/A
	N/A

	
	7/8MHz DTV
	ACLR of interferer
	52.8 dB
	35.8 dB
	-
	-

	
	
	ACS of Victim
	24.1 dB
	9.1 dB
	- / 0.7 dB
	-


Note 1) In countries using 7/8MHz DTV, there is basically 4MHz guard band below 698MHz (DTV band ends at 694MHz) 

Note 2) In case of CG-01:
· DTV Tx→Mobile BS Rx: 5MHz guard band improves interference isolation, 10dB / 17dB, in 6MHz DTV and 7/8MHz DTV, respectively 

· Mobile UE Tx→DTV Rx: 5MHz guard band improves interference isolation, 10dB / 17dB, in 6MHz DTV and 7/8MHz DTV, respectively (but it is the case that UE has less than 5MHz BW)

Note 3) China expects that required ACIR for each case can be obtained at 4~6MHz between edge of both systems at practical duplex filters
It is noted that results with 5MHz guard band are derived based on the conservative (-10dB at 10MHz offset) IMT duplexing filter roll-off performance. Considering actual filter band-edge roll-off attenuation is likely to be around 40-50dB at 10MHz offset, the BS ACS isolation requirement seems readily solvable for the case DTV Tx interfering BS Rx. But DTV transmitter still needs an additional out-of-band filtering. As respect to the case UE Tx interfering DTV Rx, the ACLR isolation requirement is 42.8dB for 6MHz DTV and 35.8dB for 7/8MHz DTV. The actual UE filter band-edge roll-off can attenuate 15dB~25dB at 10MHz offset. Thus isolation requirement can be improved several dB more. The interference scenario is still necessary to be evaluated. Currently, AWG studies on the co-existence scenario are ongoing. The issue is directly related with the specification of UE out-of-band emissions in RAN4.The corresponding requirements are expected to be discussed in the AWG-11 meeting in September 2011.
Coexistence between TDD and TV 

· Additional isolation requirement
	Case
	CG Contribution number
	CG-03 (Intel)
	CG-05 (China)Note2)

	
	Analysis method
	Deterministic
	Monte Carlo

	
	Guard band within 698~806MHz
	0MHz
	4MHz
	0MHz

(Urban / Rural)
	4~6MHzNote3)

	DTV Tx

↓
Mobile Base Station Rx
	6MHz DTV

(Tx Ant. H)
	190m
	ACLR of interferer
	36.4 dB
	12.0 dB
	N/A
	N/A

	
	
	
	ACS of Victim
	45.6 dB
	35.6 dB
	N/A
	N/A

	
	
	300m
	ACLR of interferer
	42.8 dB
	18.4 dB
	N/A
	N/A

	
	
	
	ACS of Victim
	52 dB
	42.0 dB
	N/A
	N/A

	
	7/8MHz DTV

(Tx Ant. H)
	190m
	ACLR of interferer
	9.3 dB
	4.2 dB
	-
	-

	
	
	
	ACS of Victim
	36.8 dB
	28.8 dB
	28.2 dB / 33.2 dB
	-

	
	
	300m
	ACLR of interferer
	15.7 dB
	10.6 dB
	N/A
	N/A

	
	
	
	ACS of Victim
	43.2 dB
	35.2 dB
	N/A
	N/A

	Mobile UE Tx

↓
DTV Rx
	6MHz DTV
	ACLR of interferer
	54.2 dB
	44.2 dB
	N/A
	N/A

	
	
	ACS of Victim
	30.8 dB
	22.6 dB
	N/A
	N/A

	
	7/8MHz DTV
	ACLR of interferer
	44.2 dB
	36.2 dB
	26.2 dB / 8.2dB
	-

	
	
	ACS of Victim
	23.4 dB
	18.3 dB
	-
	-

	DTV Tx

↓
Mobile UE Rx
	6MHz DTV

(Tx Ant. H)
	190m
	ACLR of interferer
	 8.8 dB
	0 dB
	N/A
	N/A

	
	
	
	ACS of Victim
	31 dB
	21.0 dB
	N/A
	N/A

	
	
	300m
	ACLR of interferer
	 14.5 dB
	0 dB
	N/A
	N/A

	
	
	
	ACS of Victim
	36.7 dB
	26.7 dB
	N/A
	N/A

	
	7/8MHz DTV

(Tx Ant. H)
	190m
	ACLR of interferer
	 0 dB
	0 dB
	-
	-

	
	
	
	ACS of Victim
	22.2 dB
	14.2 dB
	- / 0.7 dB
	-

	
	
	300m
	ACLR of interferer
	 0 dB
	0 dB
	N/A
	N/A

	
	
	
	ACS of Victim
	27.9 dB
	19.9 dB
	N/A
	N/A

	Mobile Base Station Tx

↓
DTV Rx
	6MHz DTV
	ACLR of interferer
	53.1 dB
	43.1 dB
	N/A
	N/A

	
	
	ACS of Victim
	44.7 dB
	36.5 dB
	N/A
	N/A

	
	7/8MHz DTV
	ACLR of interferer
	43.1 dB
	35.1 dB
	40.2 dB / 27.2 dB
	-

	
	
	ACS of Victim
	37.3 dB
	32.2 dB
	34 dB / 21 dB
	-


Note 1) In countries using 7/8MHz DTV, there is basically 4MHz guard band below 698MHz (DTV band ends at 694MHz) 

Note 2) China expects that required ACIR for each case can be obtained at 4~6MHz between edge of both systems at practical duplex filters
IMT duplexing filter roll-off performance is not taken into account in the above analysis. All the results in deterministic analysis are calculated assuming the worst case scenario. The results show that additional isolations are required in most cases even with 4MHz guard band. AWG evaluate each case and propose that a minimum internal guard-band of 5 MHz needs to be considered.
3. Conclusion
This paper summarized the interference analysis results between LTE and TV in AWG. It is proposed that the analysis results in AWG shall be added into RAN4 APAC 700 MHz technical report.
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� Symbol ‘-’ means that the additional isolation requirement is not needed. It is used as the same in all results in Section 2.
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