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1 Introduction
TR skeleton for LTE 450 [1] were agreed in RAN4#64bis. In this contribution some aspects related with BS requirements are provided, such as inter-modulation and duplexer.
2 Discussion

2.1 Inter-modulation
According the band allocation in Brazil, TX–RX frequency separation is 10MHz, which may be the smallest one among the current 3gpp bands. And it is important to consider the inter-modulation impact to the receiver from own TX. It is found that when the transmit BW is 5MHz, 5th order inter-modulation product will exactly fallen into own receiver channel. For active inter-modulation, assuming the emission level in RX channel is -12 dBm and 1 dB sensitivity degradation due to active inter-modulation (allowed interference level is -117 dBm/MHz), the Tx filter rejection to the Rx band requires at least 105dB. The larger the transmit BW is the higher rejection is required. While further improve the rejection will bring some implementation challenge. For other aspect on passive inter-modulation, the sensitivity degradation due to 3rd order PIM would be on the order of ~2 dB [2] and the sensitivity degradation due to 5rd order PIM would be on the order of ~0.1 dB. From these two aspects, it is proposed that the transmit BW is not larger than 5 MHz, i.e. some multi-carrier cases are not recommended, such as 3MHz+3MHz, 5MHz+1.4MHz. 




2.2 BS duplexer

The narrow gap and high rejection are the main issues. Based on investigation above, the rejection to the Rx band for Tx filter is 105dB. Considering a 9 order cavity filter with 3000 un-loaded Q value, Figure 2.2-1 gives the evaluation of the BS TX filter with larger than 105 dB attenuation at the RX band. 
Figure 2.2-1: 9 order BS Tx filter evaluation
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Taking into account the temperature and manufacturing margin, the insertion loss at 461 MHz is about 3.3 dB, and the insertion loss at 468 MHz is about 2.7 dB. The large insertion loss in the edge will cause heat sink problem and need larger size. When moving the edge frequency inward by 0.5 MHz, the insertion loss can reduce to the order of 2 dB.
For the Rx to Tx rejection, considering the output power is 43 dBm, and the blocking requirement for LTE is -43 dBm, then the rejection requirement for the Rx filter is at least 86 dB. In our simulation, 90dB limit is assumed. Considering a 9 order cavity filter with 3000 un-loaded Q value, Figure 2.2-2 gives the evaluation of the BS RX filter.
Figure 2.2-1: 9 order BS Rx filter evaluation
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Taking into account the temperature and manufacturing margin, the insertion loss at 451 MHz is about 2.2 dB, and the insertion loss at 458 MHz is about 2.7 dB. The large insertion loss in the edge will cause sensitivity degradation. When moving the edge frequency inward by 0.5 MHz, the insertion loss can reduce to less than 2 dB.

It is noted that all the filter characteristics shown are examples only and do not preclude other implementations.
3 Proposal
In this contribution some aspects related with BS requirements are provided, such as inter-modulation and duplexer.
1. It is proposed that the transmit BW is not larger than 5 MHz.

2. At least 4 MH gap is proposed considering BS implementation.
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7.2 
Frequency band arrangement
7.2.1
Consideration on BS implementation

Inter-modulation
According the band allocation in Brazil, TX–RX frequency separation is 10MHz, which may be the smallest one among the current 3gpp bands. And it is important to consider the inter-modulation impact to the receiver from own TX. It is found that when the transmit BW is 5MHz, 5th order inter-modulation product will exactly fallen into own receiver channel. For active inter-modulation, assuming the emission level in RX channel is -12 dBm and 1 dB sensitivity degradation due to active inter-modulation (allowed interference level is -117 dBm/MHz), the Tx filter rejection to the Rx band requires at least 105dB. The larger the transmit BW is the higher rejection is required. While further improve the rejection will bring some implementation challenge. For other aspect on passive inter-modulation, the sensitivity degradation due to 3rd order PIM would be on the order of ~2 dB and the sensitivity degradation due to 5rd order PIM would be on the order of ~0.1 dB. From these two aspects, it is proposed that the transmit BW is not larger than 5 MHz, i.e. some multi-carrier cases are not recommended, such as 3MHz+3MHz, 5MHz+1.4MHz. 




BS duplexer

The narrow gap and high rejection are the main issues. All the filter characteristics shown are examples only and do not preclude other implementations.
Based on investigation above, the rejection to the Rx band for Tx filter is 105dB. Considering a 9 order cavity filter with 3000 un-loaded Q value, Figure 7.2.1-1 gives the evaluation of the BS TX filter with larger than 105 dB attenuation at the RX band. 
Figure 7.2.1-1: 9 order BS Tx filter evaluation
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Taking into account the temperature and manufacturing margin, the insertion loss at 461 MHz is about 3.3 dB, and the insertion loss at 468 MHz is about 2.7 dB. The large insertion loss in the edge will cause heat sink problem and need larger size. When moving the edge frequency inward by 0.5 MHz, the insertion loss can reduce to the order of 2 dB.

For the Rx to Tx rejection, considering the output power is 43 dBm, and the blocking requirement for LTE is -43 dBm, then the rejection requirement for the Rx filter is at least 86 dB. In our simulation, 90dB limit is assumed. Considering a 9 order cavity filter with 3000 un-loaded Q value, Figure 7.2.1-2 gives the evaluation of the BS RX filter.

Figure 7.2.1-2: 9 order BS Rx filter evaluation
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Taking into account the temperature and manufacturing margin, the insertion loss at 451 MHz is about 2.2 dB, and the insertion loss at 458 MHz is about 2.7 dB. The large insertion loss in the edge will cause sensitivity degradation. When moving the edge frequency inward by 0.5 MHz, the insertion loss can reduce to less than 2 dB.
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