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1 Introduction
Lower sub-band BS Rx blocking due to TV Tx scenario is shown in Figure 1. TV blocking based on 80dBm broadcast was analyzed in [1]. In South America, the output power of the TV repeater at the channel adjacent to 806MHz is 47dBm.
This contribution will evaluate how much the guard band is needed to meet the blocking requirement for the lower band BS co-existence with 47dBm TV repeater.
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Figure 1  Blocking scenario in lower sub-band
2 Lower sub-band BS Rx blocking due to 47dBm TV repeater
The TV band is located at the lower end of the sub-band (806~824MHz). TV repeaters are deployed at the channel adjacent to 806MHz in South America. The output power of the TV repeater is similar as a macro BTS. Therefore, same parameter assumption as the macro BS is chosen in this analysis. The path loss between the TV antenna and the LTE BS antenna is assumed to be 93dB. Assuming the LTE BS and TV antenna gain is 16dB, and the antenna feed loss is 3dB. Then MCL between TV repeater and LTE BS is assumed to be 67dB based on typical antenna heights, antenna patterns and propagation model. With TV Tx output power at 47dBm/6MHz, the interferer level at LTE BS is -21dBm/5MHz.
Considering 1dB and 6dB desense criteria, Table 1 gives the summary of the additional protection requirements for the lower Rx sub-band. 

Table 1  Summary of the additional protection requirements for lower Rx sub-band
	Rejection (dB)
	Freq (MHz)
	Requirement

	42
	806
	ACS requirement considering 1dB desense

	33
	806
	in band blocking requirement considering 1dB desense

	31
	806
	ACS requirement considering 6dB desense

	22
	806
	in band blocking requirement considering 6dB desense

	70
	851
	Rx rejection to the Tx band


For the 80dBm TV broadcast, the corresponding rejection to meet ACS and in band blocking requirement considering 1dB desense at 806MHz are 71dB and 62dB respectively [1]. Due to the smaller output power, the rejection requirements for the duplexer of the TV repeater are relaxed.

Considering a 7 and 8 orders cavity filter with 4000 un-loaded Q value, Figure 2 gives the evaluation of the BS duplexer with larger than 42dB attenuation at the TV band. Additional 70dB rejection to the Tx band is suggested for the Rx band. All the filter characteristics shown are examples only and do not preclude other implementations.
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Figure 2  Lower sub-band BS Rx filter evaluation

From the simulation results, 8 orders filter can meet the 1dB desense rejection requirement at the TV band (pink curve). 7 orders filter with 3 zeros can meet the 6dB desense rejection requirement at the TV band (blue curve). Taking into account of the temperature and manufacturing margin, the insertion loss at 807.5MHz is less than 2dB in both filter implementation cases.
3 Conclusion
Based on the simulation results, additional guard band is needed. The insertion loss at the lower edge of the RX band will decide the guard bandwidth. For the common used metal cavity duplexer, the insertion loss below 807.5MHz could be larger than 3dB. Other technology such as Non-TEM mode dielectric filter may improve the insertion loss with narrow guard band, but the volume or cost of the duplexer will increase greatly. From the implementation point of view, in order to meet the ACS and in-band blocking requirements defined in TS 36.104 clause 7.5 and 7.6, for the lower sub-band BS RX blocking due to adjacent 47dBm TV repeater, 1MHz~1.5MHz guard band is suggested.
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Lower sub-band BS Rx blocking due to 47dBm TV repeater
The TV band is located at the lower end of the sub-band (806~824MHz). TV repeaters are deployed at the channel adjacent to 806MHz in South America. The output power of the TV repeater is similar as a macro BTS. Therefore, same parameter assumption as the macro BS is chosen in this analysis. The path loss between the TV antenna and the LTE BS antenna is assumed to be 93dB. Assuming the LTE BS and TV antenna gain is 16dB, and the antenna feed loss is 3dB. Then MCL between TV repeater and LTE BS is assumed to be 67dB based on typical antenna heights, antenna patterns and propagation model. With TV Tx output power at 47dBm/6MHz, the interferer level at LTE BS is -21dBm/5MHz.
Considering 1dB and 6dB desense criteria, Table 1 gives the summary of the additional protection requirements for the lower Rx sub-band. 

Table 7.4.2.4.1-2 Summary of the additional protection requirements for lower Rx sub-band

	Rejection (dB)
	Freq (MHz)
	Requirement

	42
	806
	ACS requirement considering 1dB desense

	33
	806
	in band blocking requirement considering 1dB desense

	31
	806
	ACS requirement considering 6dB desense

	22
	806
	in band blocking requirement considering 6dB desense

	70
	851
	Rx rejection to the Tx band


For the 80dBm TV broadcast, the corresponding rejection to meet ACS and in band blocking requirement considering 1dB desense at 806MHz are 71dB and 62dB respectively. Due to the smaller output power, the rejection requirements for the duplexer of the TV repeater are relaxed.

Considering a 7 and 8 orders cavity filter with 4000 un-loaded Q value, Figure 2 gives the evaluation of the BS duplexer with larger than 42dB attenuation at the TV band. Additional 70dB rejection to the Tx band is suggested for the Rx band. All the filter characteristics shown are examples only and do not preclude other implementations.
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Figure 7.4.2.4.1-3 Lower sub-band BS Rx filter evaluation

From the simulation results, 8 orders filter can meet the 1dB desense rejection requirement at the TV band (pink curve). 7 orders filter with 3 zeros can meet the 6dB desense rejection requirement at the TV band (blue curve). Taking into account of the temperature and manufacturing margin, the insertion loss at 807.5MHz is less than 2dB in both filter implementation cases.
Based on the simulation results, additional guard band is needed. The insertion loss at the lower edge of the RX band will decide the guard bandwidth. For the common used metal cavity duplexer, the insertion loss below 807.5MHz could be larger than 3dB. Other technology such as Non-TEM mode dielectric filter may improve the insertion loss with narrow guard band, but the volume or cost of the duplexer will increase greatly. From the implementation point of view, in order to meet the ACS and in-band blocking requirements defined in TS 36.104 clause 7.5 and 7.6, for the lower sub-band BS RX blocking due to adjacent 47dBm TV repeater, 1MHz~1.5MHz guard band is suggested.
7.2.1.5
Conclusions

For coexistence within the band itself with other systems like PS, iDEN, etc at least a 1MHz guard band may be required based on OOBE and Blocking studies. For coexistence with DTV, a guard band will be required if the TV transmitter occupies the spectrum adjacent to the low end of the proposed band. The UE to UE coexistence at 849-851 MHz is for further study.

IM may be another item for further study.
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