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1 Introduction
Coexistence between LTE and other systems in E850 band was discussed in [1] and some Rx blocking scenarios were presented. This contribution will discuss the BS blocking characteristics from implementation point of view. A text proposal is provided for E850 TR.
Lower sub-band BS Rx blocking due to TV Tx scenario is shown in Figure 1.
In this contribution we will evaluate how much the guard band is needed to meet the blocking requirement defined in TS 36.104.
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Figure 1  Blocking scenario in lower sub-band
2 Lower sub-band BS Rx blocking due to TV Tx

The TV band is located at the lower end of the sub-band 806~824MHz.
According to [1], the path loss between the TV antenna and the LTE BTS antenna is assumed to be 95.2dB. Assuming the LTE BS antenna gain is 16dB, and the antenna feed loss is 3dB. The TV antenna gain is 15dB and TV feeder loss is 3dB. Then MCL between TV and LTE BS is assumed to be 71.2dB based on typical antenna heights, antenna patterns and propagation model. With TV Tx output power at 80dBm/6MHz, the interferer level at LTE BS is 8dBm/5MHz.
As discussed in [1], an additional 71dB of protection is required for an interferer in the adjacent channel spectrum, while interferers elsewhere in band will require an additional 62dB of protection for 1dB desense. However, such isolation requirements are too stringent for the BS duplexer. Considering 6dB desense, the protection requirements are 60dB for an interferer in the adjacent channel spectrum and 51dB for interferers elsewhere in band.

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

	60
	806
	ACS requirement considering 6dB desense

	51
	806
	in band blocking requirement considering 6dB desense

	71
	806
	ACS requirement considering 1dB desense

	62
	806
	in band blocking requirement considering 1dB desense

	70
	851
	Rx rejection to the Tx band


Considering an 8 and 9 orders cavity filter with 4000 un-loaded Q value, Figure 2 gives the evaluation of the BS duplexer with larger than 60dB 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, 9 orders filter can meet the rejection requirement at the TV band. Taking into account of the temperature and manufacturing margin, the insertion loss at 808MHz is about 2.2 dB, which can be seen from the enlarged in-band insertion loss curve shown below.
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Figure 3  In-band insertion loss
Though the insertion loss at 808MHz is larger than the normal value, it is still an acceptable value. However, 2MHz guard band is needed to realize such an insertion loss result.
3 Conclusion
Based on the simulation results, in order to meet the ACS and in-band blocking requirements with 6dB desense defined in TS 36.104 clause 7.5 and 7.6, for the lower sub-band BS Rx blocking due to TV Tx, additional 2MHz guard band is suggested. 
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Port to port isolation between DTV and LTE BS is assumed to be 71.2dB based on typical antenna heights, antenna patterns and propagation model. This implies 96.2dB DTV antenna to LTE BTS antenna path loss. With DTV Tx output power at 80dBm/6MHz based on 92dBm EIRP limit), the interferer level at LTE BS is 8.8dBm/6MHz or 8dBm/5MHz.

Per the analysis in Section 3.1, the adjacent and alternate channel protection is -63dBm and -54dBm respectively for 1dB desense. Therefore an additional 71dB of protection is required for an interferer in the adjacent channel spectrum, while interferers elsewhere in band will only require an additional 62dB of protection.

A guard band is recommended to achieve the desired additional protection. 

Lower sub-band BS Rx blocking due to TV Tx

The TV band is located at the lower end of the sub-band 806~824MHz.
According to [1], the path loss between the TV antenna and the LTE BTS antenna is assumed to be 95.2dB. Assuming the LTE BS antenna gain is 16dB, and the antenna feed loss is 3dB. The TV antenna gain is 15dB and TV feeder loss is 3dB. Then MCL between TV and LTE BS is assumed to be 71.2dB based on typical antenna heights, antenna patterns and propagation model. With TV Tx output power at 80dBm/6MHz, the interferer level at LTE BS is 8dBm/5MHz.
An additional 71dB of protection is required for an interferer in the adjacent channel spectrum, while interferers elsewhere in band will require an additional 62dB of protection for 1dB desense. However, such isolation requirements are too stringent for the BS duplexer. Considering 6dB desense, the protection requirements are 60dB for an interferer in the adjacent channel spectrum and 51dB for interferers elsewhere in band.

Table 7.4.2.4.1-1 gives the summary of the additional protection requirements for the lower Rx sub-band. 

Table 7.4.2.4.1-1 Summary of the additional protection requirements for lower Rx sub-band

	Rejection (dB)
	Freq (MHz)
	Requirement

	60
	806
	ACS requirement considering 6dB desense

	51
	806
	in band blocking requirement considering 6dB desense

	71
	806
	ACS requirement considering 1dB desense

	62
	806
	in band blocking requirement considering 1dB desense

	70
	851
	Rx rejection to the Tx band


Considering an 8 and 9 orders cavity filter with 4000 un-loaded Q value, Figure 7.4.2.4.1-1 gives the evaluation of the BS duplexer with larger than 60dB 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 7.4.2.4.1-1 Lower sub-band BS Rx filter evaluation

From the simulation results, 9 orders filter can meet the rejection requirement at the TV band. Taking into account of the temperature and manufacturing margin, the insertion loss at 808MHz is about 2.2 dB, which can be seen from the enlarged in-band insertion loss curve shown below.
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Figure 7.4.2.4.1-2 In-band insertion loss

Though the insertion loss at 808MHz is larger than the normal value, it is still an acceptable value. However, 2MHz guard band is needed to realize such an insertion loss result.
Based on the simulation results, in order to meet the ACS and in-band blocking requirements with 6dB desense defined in TS 36.104 clause 7.5 and 7.6, for the lower sub-band BS Rx blocking due to TV Tx, additional 2MHz 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.
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