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1. Introduction
The BS to BS co-existence between APAC700 FDD and Lower E850 is challenging due to only 3MHz guard gap. This paper focuses on the issue and presents simulation results for APAC700 BS RF Tx filter and Lower E850 BS Rx filter. A text proposal for the APAC700 TR [1] based on the analysis is attached for approval.
2. Discussion
The spectrum allocation of APAC 700 DL and Lower E850 UL is shown in the following figure: 
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It can be seen that there is only 3MHz frequency separation between APAC 700 FDD DL and Lower E850 UL. It will cause the following two BS to BS interference issues which seem to be challenging for the BS filter design:
· APAC 700 LTE BS TX OOBE  ( Lower E850 LTE BS Receiver
· APAC 700 LTE BS TX Power  ( Lower E850 LTE BS Receiver (ACS, blocking)
In the following section, the above interference scenarios are analyzed and APAC 700 BS TX filter and Lower E850 BS RX filter Characteristics are simulated. The channel bandwidth of aggressor and victim systems are assumed to be 5MHz.
APAC 700 LTE BS TX OOBE (  Lower E850 LTE BS Receiver 
The spurious emission requirement for co-existence with BS operating in Lower E850 is -49dBm/MHz [2]. Assuming ACLR1 and ACLR2 are equal to 45dB, the BS RF filter will need to attenuate 40dB (43-45-10log5-(-49) =40). In addition, the BS TX filter should be able to provide enough attenuation in order to protect its own UL.   
For co-location case, the BS spurious emissions limit is -96dBm/100kHz. Hence the required attenuation is for 700MHz BS TX filter is 77dB.

One of the possible BS TX filter with 45MHz bandwidth implementations is simulated with the assumption of 9 poles and 3 zeros. The Q value adopted in the simulations below is 3000. The simulation result in Figure 1 shows that not enough rejection could be provided by the BS RF TX filter at both 806MHz and 748MHz. From implementation point of view, it is hard to meet the required attenuation requirements for the full bandwidth duplexer using current technology.
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Figure1: Simulation result of APAC 700 BS TX filter (9poles and 3zeros)

In order to meet the required attenuation, 30MHz TX bandwidth based on the current working implementation assumption for the UE dual-duplexer is utilized in the simulation. The simulation results for filter protecting lower E850 UL is shown below:
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Figure2: Simulation result of APAC 700 BS TX filter (9poles and 3zeros)
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Figure3: In-band IL for APAC 700 BS TX filter
From the results, it can be seen that the in-band IL of the TX filter could be less than 2dB. For co-location case, the attenuation requirement is stricter than that in co-existence scenario. To ensure APAC700 BS meet the requirement, besides improving the APAC700 BS RF TX filter rejection, additional isolation should be achieved through site engineering e.g. increasing antenna isolation during deployment. 
APAC 700 LTE BS TX Power (  Lower E850 LTE BS Receiver (ACS, Blocking)
Assuming output power is 43dBm/5MHz and the MCL is 67dB. Then the interfering signal level at the victim BS is -24dBm/5MHz.
The Allowable interfering signal at BS receivers with 6dB degradation is -52dBm for adjacent channel and -43dBm for other in-band channel in 3GPP TS 36.104. Therefore an additional 28dB (-24-(-52) =28) for adjacent channel and 19dB (-24-(-43) =19) for other in-band channel of protection is required. For 1dB receiver performance degradation cases, the BS RX filter needs to attenuate 39dB and 30dB for adjacent and other in-band channel respectively. In addition, the Lower E850 BS RX filter should be able to provide enough attenuation in order to reject a blocking signal from its own DL@851MHz.
We simulate the lower E850 BS RF RX filter with the assumption of 8 poles and 3zeros. The in-band IL of the filter could be less than 2dB considering the implementation factors. 
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Figure4: Simulation result of Lower E850 BS RX filter (8poles and 3zeros)
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Figure5: In-band IL for Lower E850 BS RX filter
3. Conclusion
This paper analyzed the co-existence issues between APAC700 FDD BS and lower E850 BS and presented the simulation results for APAC700 FDD BS TX and lower E850 BS RX filters. From the simulation results, with the 3MHz guard gap, the following conclusion can be drawn:

·   45MHz APAC700 FDD BS TX filter is hard to provide enough attenuation while keeping the acceptable in-band insertion loss to meet the required requirements.   Lower E850 BS RX filter with the current technology can provide enough rejection to co-exist with APAC 700 FDD BS.
·    For co-location case, the attenuation requirement is stricter than that in co-existence scenario. To ensure APAC700 BS to meet the requirement, besides improving the APAC700 BS RF TX filter rejection, additional isolation should be achieved through site engineering e.g. increasing antenna isolation during deployment.

It is proposed that the analysis in the above section shall be included into the APAC700 technical report.
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Text Proposal
<Start of TP>
7.2.1
Co-existence with lower E850 sub-band
Lower E850 UL is situated 3 MHz from APAC700 FDD UL and APAC700 TDD, as shown in Figure 7.2-1.

BS-BS

For the APAC 700 and lower E850 co-existence scenario, the following issues should be considered:

· APAC 700 LTE BS TX OOBE  ( Lower E850 LTE BS Receiver
· APAC 700 LTE BS TX Power  ( Lower E850 LTE BS Receiver (ACS, blocking)
The spurious emission requirement for co-existence with BS operating in lower E850 is -49dBm/MHz. Assuming ACLR1 and ACLR2 is equal to 45dB, the BS RF filter will need to attenuate 40dB. In addition, the BS TX filter should be able to provide enough attenuation in order to protect its own UL. The requirements are challenging for the implementation if using only the full bandwidth filter with the current technology. In order to meet the required attenuation, two overlapping duplexers similar to UE implementation assumption are expected. Figure 7.2.1-1 shows an example of the APAC700MHz BS TX filter with the consideration of protection of E850 UL.
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Figure7.2.1-1 Simulation result of APAC 700 BS TX filter (9 poles and 3 zeros)

The interfering signal for lower E850 BS receiver with 6dB degradation is -52dBm for ACS and -43dBm for in-band blocking requirements. Assuming a BS output power is 43 dBm/5MHz, and MCL=67 dB, the interfering signal into lower E850 UL is -24 dBm/5MHz. Therefore additional 28dB and 19dB rejection to meet the ACS and in-band blocking requirements are required respectively.  Figure 7.2.1-2 shows an example of the lower E850 BS RX filter which can provide enough rejection to the APAC700 BS interfering signal.
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Figure7.2.1-2 Simulation result of Lower E850 BS RX filter (8 poles and 3 zeros)
In summary, both APAC 700 FDD and lower E850 BS duplexer can provide enough rejection to meet the co-existence requirements with less than 2dB in-band insertion loss. However, from implementation point of view, for APAC 700 FDD BS, only sub-band duplexer can meet such stringent requirements.
<End of TP>
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