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1 Introduction

The work item for LTE E850 MHz Lower Band for Region 2 (non-U.S.) was approved in RAN #51 meeting [1]. This document will provide the analysis and simulation results for the lower band E850 BS duplexer filter characteristics. The proposed TP shall be captured in TR 37.806 [2].
2 Discussion

The co-existence issues for E850 lower sub-band BS is outlined in [3].
1) Blocking due to adjacent TV transmitter

2) Spurious emissions for co- existence between E850 lower sub-band and Band 5
3) Blocking requirements
All these issues should be evaluated by duplexer simulations. In this contribution, duplexer filter simulation is based on issues 1) and 2). 
2.1 RX filter characteristics
The first problem is related to the RX filter of the duplexer. 8 orders filter can meet the 1dB desense rejection requirement at the TV band. However, guard band between the lower band E850 and TV band may be considered to meet the RX blocking requirement. All the filter characteristics shown are examples only and do not preclude other implementations. Figure 1 and Figure 2 show the simulation results of an 8 orders filter with 2 zeros (blue curve) and 3 zeros (pink curve).
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Figure 1 Simulation result of 8 orders RX filter 
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Figure 2 In-band insertion loss of 8 orders RX filter 
2.2 TX filter characteristics
Before the simulation of the TX filter, some assumptions should be established.
Spurious emission limit for co-existence with Band 5 receiver is -49dBm/MHz. However, current specification does not cover the 10 MHz frequency range immediately outside the downlink operating band. -49dBm/MHz spurious emission requirement is still used here as a reference. The near end emission of the BS is restricted by the operating unwanted emission (UEM) requirements. -13dBm/MHz is assumed as the spurious emission level in the adjacent band in the analysis, which is stricter than the requirements defined in current specification. The spurious emission level used in the analysis is just a reference value for simulation. Based on these assumptions, the attenuation requirement of the TX filter to protect Band 5 BS receiver in co-existence scenario is 36dB.

Figure 3 and Figure 4 show simulation results of a 7 orders filter with 3 zeros to meet the co-existence requirements. Considering the guard band in RX band due to DTV interference, the TX lower band edge will not start from 851MHz. This is helpful to meet the co-existence requirement at Band 5 RX band. Based on the simulation result, the insertion loss at 852MHz will be less than 1.5dB. 
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Figure 3 Simulation result of 7 orders TX filter
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Figure 4 In-band insertion loss of 7 orders TX filter
3 Conclusion
As can be seen from the simulation results, the most stringent requirement for the Rx filter comes from the TV blocking. In order to protect the E850 lower sub-band receiver, guard band is needed. The size of the guard band depends on the real network scenario and implementation of the filter. For the Tx filter, co-existence requirement with Band 5 shall be considered. Since the frequency distance is just 2 MHz between E850 lower sub-band DL and Band 5 UL, the rejection requirement of the Tx filter will deteriorate the in-band insertion loss at the band edge. However, considering the possible guard band in RX band due to DTV interference and the paired frequency allocation, the in-band insertion loss of the Tx filter could be implemented by an acceptable value.
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The range 806-824/851-869 MHz


5.2.4.1.1
RX Filter characteristics

The first problem is related to the RX filter of the duplexer. 8 orders filter can meet the 1dB desense rejection requirement at the TV band. However, guard band between the lower band E850 and TV band may be considered to meet the RX blocking requirement. All the filter characteristics shown are examples only and do not preclude other implementations. Figure 5.2.4.1-1 and Figure 5.2.4.1-2 show the simulation results of an 8 orders filter with 2 zeros (blue curve) and 3 zeros (pink curve).
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Figure 5.2.4.1-1 Simulation result of 8 orders RX filter 
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Figure 5.2.4.1-2 In-band insertion loss of 8 orders RX filter 
5.2.4.1.2
TX Filter characteristics
Spurious emission limit for co-existence with Band 5 receiver is -49dBm/MHz. However, current specification does not cover the 10 MHz frequency range immediately outside the downlink operating band. -49dBm/MHz spurious emission requirement is still used here as a reference. The near end emission of the BS is restricted by the operating unwanted emission (UEM) requirements. -13dBm/MHz is assumed as the spurious emission level in the adjacent band in the analysis, which is stricter than the requirements defined in current specification. The spurious emission level used in the analysis is just a reference value for simulation. Based on these assumptions, the attenuation requirement of the TX filter to protect Band 5 BS receiver in co-existence scenario is 36dB.
Figure 5.2.4.1-3 and Figure 5.2.4.1-4 show simulation results of a 7 orders filter with 3 zeros to meet the co-existence requirements. Considering the guard band in RX band due to DTV interference, the TX lower band edge will not start from 851MHz. This is helpful to meet the co-existence requirement at Band 5 RX band. Based on the simulation result, the insertion loss at 852MHz will be less than 1.5dB.
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Figure 5.2.4.1-3 Simulation result of 7 orders TX filter
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Figure 5.2.4.1-4 In-band insertion loss of 7 orders TX filter
In conclusion, for the RX filter, the most stringent requirement for the Rx filter comes from the TV blocking. In order to protect the E850 lower sub-band receiver, guard band is needed. The size of the guard band depends on the real network scenario and implementation of the filter. For the Tx filter, co-existence requirement with Band 5 shall be considered. Since the frequency distance is just 2 MHz between E850 lower sub-band DL and Band 5 UL, the rejection requirement of the Tx filter will deteriorate the in-band insertion loss at the band edge. However, considering the possible guard band in RX band due to DTV interference and the paired frequency allocation, the in-band insertion loss of the Tx filter could be implemented by an acceptable value.
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