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1.	Introduction
The revised WI proposal [1] for 2.6 GHz Supplemental DL band for Region 1 was approved in RAN#71. One of the objectives of this WI is to specify the band numbering and RF characteristics of the new LTE FDD 2.6GHz SDL band (2570-2620 MHz) for Region 1.
Analyses and simulation results on the Base Station (BS) Radio Frequency (RF) Transmit (TX) and Receive (RX) filter requirements for the 2.6 GHz Supplemental DL band for Region 1 were provided in RAN4#78 [2] and RAN4#78bis [3], based on the coexistence parameters used to define the 3GPP requirements in the RAN4 specifications with the assumption that a 5 MHz guard band is allowed within the new-SDL band. 
In this paper, we provide additional simulation results to show the feasibility of the RF filter implementations to meet such requirements with the assumption that a 10 MHz guard band is allowed within the new-SDL band.

2.	Discussion
The band plan of the 2.6 GHz Supplemental DL band for Region 1 is shown in Figure 1 below.

Figure 1: 2.6 GHz Supplemental DL band plan for Region 1
It can be seen from Figure 1 that the 2.6 GHz Supplemental DL band for Region 1 is adjacent to the Band 7 UL. Hence the Band 7 BS receiver should be protected from its own or different new-SDL band BS transmitter.
To protect a BS receiver from its own or different BS transmitter, the operators should ensure the following:
· Its own or different BS transmitter unwanted emissions received by the BS receiver do not cause unacceptable BS receiver desensitization.
· The total carrier power of its own or different BS transmitter attenuated by the BS receiver RF, IF and baseband filters do not result in BS receiver blocking.
Since there is no frequency separation between the new-SDL band and Band 7 UL, we assumed in [2, 3] that a 5 MHz guard band is allowed within the new-SDL band. The simulation results in [2, 3] have shown that the 3GPP transmitter spurious emissions requirements for co-location of -86 dBm/MHz cannot be met for RF TX filter covering the new-SDL band (with or without the Band 7 DL) frequency range with 5 MHz guard band from the Band 7 UL frequency range while maintaining the acceptable RF filter passband insertion loss, and a minimum of 20 dB additional rejection (via external filter) or antenna isolation between the BS transmitter and receiver (via site-engineering solution) is needed for the two BS to be co-located.
In this paper, we assume a 10 MHz guard band is allowed within the new-SDL band. We also assume the averaged RF TX filter passband insertion loss across the entire passband shall be <1.0 dB, and the average passband insertion loss across the first 5 MHz in the new-SDL band (2580-2585 MHz) shall be <1.2 dB. For the Band 7 RF RX filter, we assume the averaged passband insertion loss across the entire passband (2500-2570 MHz) shall be <2.0 dB.

2.1	Transmitter spurious emissions requirements for co-location

The BS spurious emissions limit for protection of the BS receiver of own or different (co-located) BS is currently specified in 3GPP [4] as -96 dBm/100 kHz (-86 dBm/MHz) in the UL frequency range of the BS receiver for Wide Area BS. This requirement value is obtained assuming a 5 dB BS noise figure, a 30 dB BS to BS MCL and a 0.8 dB victim BS receiver desensitization [5].
For this analysis we assume the OOB emission from the PA is designed to meet the -15 dBm/MHz Category B operating band unwanted emissions specified in 3GPP [4], then the required rejection by the RF filter to meet the -86 dBm/MHz emissions limit will be (86 – 15 =) 71 dB. Note that for BS with common transmit and receive antenna port, there may not be any considerable coupling loss between the BS transmitter and receiver, hence the 30 MCL cannot be used and the required rejection by the RF filter shall be (71 + 30 =) 101 dB.
First we assume the same BS transmitter is used to cover both the new-SDL band and Band 7 DL frequency ranges, i.e. the passband frequencies of the RF TX filter will be 2580-2690 MHz. The BS RF TX filter simulation results are shown below in Figure 2. It can be seen that the required minimum rejection of 71 dB over the Band 7 UL frequency range can be met within the 10 MHz guard band while maintaining the acceptable RF filter passband insertion loss. It should be noted that if Band 7 BS equipped with this TX filter has a common TX and RX antenna port and the BS receiver operates in the upper part of the BS Rx band, the TX filter rejection in the upper BS Rx band may not meet the 101 dB requirement to maintain Band 7 BS RX desensitization of 0.8 dB caused by Band 7 BS TX emissions falling into the upper Band 7 BS Rx band. Note that temperature-compensation and implementation margin were not included in the simulation, thus the simulation results should only be used as an approximation but not the expectation of actual products performance.

Figure 2: Simulated BS RF TX (2580-2690 MHz) Filter Characteristics (BS co-location requirements)
Next we assume a separate BS transmitter is used to cover the new-SDL band frequency ranges, i.e. the passband frequencies of the RF TX filter will be 2580-2620 MHz. The BS RF TX filter simulation results are shown below in Figure 3. It can be seen that the required minimum rejection of 71 dB over the Band 7 UL frequency range can be met with one less resonator (with likely drift of ~100 kHz due to manufacturing and environmental variations), with an acceptable transmit passband insertion loss of <1.0/1.2 dB (including an additional ~0.2 dB for connectors and internal transmission lines). Note that temperature-compensation and implementation margin were not included in the simulation, thus the simulation results should only be used as an approximation but not the expectation of actual products performance.


Figure 3: Simulated BS RF TX (2580-2620 MHz) Filter Characteristics (BS co-location requirements)
It can be seen from Figures 2 and 3 the RF TX filter can achieve 71 dB over the upper frequency range of Band 7 UL in both cases. Therefore, the 3GPP transmitter spurious emissions requirements for co-location of -86 dBm/MHz (based upon a BS to BS MCL of 30 dB) can be met for RF TX filter covering the new-SDL band (with or without the Band 7 DL) frequency range with 10 MHz guard band from the Band 7 UL frequency range while maintaining the acceptable RF filter passband insertion loss.

3.	Conclusions
In this paper, we have provided an analysis on the BS RF TX filter requirements for the 2.6 GHz Supplemental DL band for Region 1 based on the coexistence parameters used to define the 3GPP requirements in the RAN4 specifications, and provided additional simulation results to show the feasibility of the RF TX filter implementations to meet such requirements with the assumption that a 10 MHz guard band is allowed within the new-SDL band.
The simulation results have shown that the 3GPP transmitter spurious emissions requirements for co-location of -86 dBm/MHz (based upon a BS to BS MCL of 30 dB) can be met for RF TX filter covering the new-SDL band (with or without the Band 7 DL) frequency range with 10 MHz guard band from the Band 7 UL frequency range while maintaining the acceptable RF filter passband insertion loss.
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