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<< Start of Changes >>
9    Study of E-UTRA specific issues for BS
9.1          BS TX RF filtering

The frequency separations between the uplink and downlink of the proposed pairing options are given in Table 9.1-1 below.

Table 9.1-1: Frequency Separations of proposed UL pairings
	Pairing option
	Uplink (MHz)
	Downlink (MHz)
	Edge to edge Frequency separation between the uplink and downlink (MHz)

	1
	1646.7 - 1656.7
	1670 - 1680
	13.3

	2
	1627.5 - 1637.5
	1670 - 1680
	32.5


It can be seen that pairing option 1 is the more challenging BS to BS coexistence scenario where the frequency separation between the BS uplink and downlink is 13.3 MHz. To protect the BS receiver from own or different BS transmitter, the operators should ensure the following:

· The BS transmitter unwanted emissions received by the BS receiver do not cause unacceptable BS receiver desensitization.

· The total carrier power of the BS transmitter attenuated by the BS receiver RF, IF and baseband filters do not result in BS receiver blocking.

Currently, the BS spurious emissions limits for protection of the BS receiver of own or different BS is specified in 3GPP as -96 dBm/100 kHz (-86 dBm/MHz) in the UL frequency range of the BS receiver for Wide Area BS [10]. This requirement value is obtained assuming a 5 dB BS noise figure, a 30 dB BS to BS minimum coupling loss (MCL) and a 0.8 dB victim BS receiver desensitization [10]. The calculation for 5 MHz and 10 MHz channel bandwidths is shown in Table 9.1-2 below.

Table 9.1-2: Calculation of spurious emission limits for BS receiver protection
	Thermal Noise power spectral density
	dBm/Hz
	-174

	BS noise figure
	dB
	5

	Channel bandwidth
	MHz
	5
	10

	Noise bandwidth
	MHz
	4.5
	9

	Receiver noise floor
	dBm
	-102.47
	-99.46

	BS Spurious emissions limits
	dBm/MHz
	-86

	BS-BS MCL
	dB
	30

	Receiver interference
	dBm
	-109.47
	-106.46

	Receiver interference + noise floor
	dBm
	-101.68
	-98.67

	Receiver sensitivity degradation
	dB
	0.79
	0.79


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 BS spurious emission limits shall be (-86 – 30 =) -116 dBm/MHz. Now, if we assume the out-of-band (OOB) emission from the power amplifier (PA) is designed to meet the -13 dBm/MHz specified in 3GPP [10], then the required rejection by the BS RF transmit (TX) filter to meet the -116 dBm/MHz emission limit will be (-13 - (-116)  =) 103 dB.

The RF filter simulation results for pairing option 2 with five metal resonators are shown in Figure 9.1-1 below. It can be seen that the required minimum rejection of 103 dB over the receive frequencies (1627.5 - 1637.5 MHz) can be achieved (with likely drift of ~100 kHz due to manufacturing and environmental variations), with an acceptable transmit pass-band (1670 - 1680 MHz) insertion loss of <1.0 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.
<< Next Change >>
9.2
BS RX RF filtering

It can be seen in Table 9.1-1 that the frequency separation between the uplink and downlink is larger than 10 MHz , hence the BS transmitted carrier is outside the adjacent channel selectivity (ACS) region of the BS receive frequency, and thus the BS in-band general blocking requirement is used here for the analysis.

RAN4 has specified -43 dBm for the interfering signal power of the BS in-band blocking requirement in order to achieve a maximum of 6 dB victim BS receiver desensitization in Table 7.6.1.1-1 of [10]. In Table 7.6.1.1-2 of [10], the reference measurement channel bandwidth is specified as 5 MHz. Therefore, the analysis provided here considers only the channel bandwidth of 5 MHz. The centre frequency of the blocker is located within 20 MHz below the lower uplink channel edge and 20 MHz above the upper uplink channel edge (from 1626.7 MHz to 1676.7 MHz for option 1, and from 1607.5 MHz to 1657.5 MHz for option 2). Assuming 5 dB BS noise figure, Table 2 calculates the minimum rejection required by the BS receiver IF and baseband filter with 5 MHz uplink channel bandwidth and 5 MHz in-band blocker. As calculated in Table 9.2-1, this requirement means that the minimum rejection by the BS receiver IF and baseband filters on the in-band blocker is 54.72 dB for 5 MHz interferer. This requirement is applicable to both uplink pairing options. Note that the calculation in Table 9.2-1 is also valid for 10, 15 or 20 MHz channel bandwidth because the same reference measurement channel as for 5 MHz channel bandwidth is specified for the in-band general blocking requirement.
Table 9.2-1: Calculation of BS in-band general blocking requirement
	Thermal Noise power spectral density
	dBm/Hz
	-174

	BS noise figure
	dB
	5

	Channel bandwidth
	MHz
	5

	Noise bandwidth
	MHz
	4.5

	Receiver noise floor
	dBm
	-102.47

	Interfering signal power (general blocking)
	dBm
	-43

	Receiver sensitivity degradation (general blocking)
	dB
	6

	Allowed receiver interference (general blocking)
	dBm
	-97.72

	Required receiver filter rejection (general blocking)
	dBm
	54.72


Assuming the BS transmitted carrier power is 43 dBm/5 MHz, there is a rejection requirement of (43 + 43 =) 86 dB from the BS RF RX filter over the BS transmit frequency to protect the BS receiver from its own transmit signal (with 6 dB receiver desensitization). On the other hand, if a more stringent BS receiver desensitization (e.g. 0.8 dB instead of 6 dB) is required, then the allowed receiver interference will be (e.g. 4.74 + 6.94 = 11.7 dB) lower and thus the BS RX RF filter rejection will need to be higher (e.g. 86 + 11.7 = 97.7 dB for 0.8 dB receiver desensitization).

The RF filter simulation results for pairing option 1 with five metal resonators are shown in Figure 9.2.1 below. It can be seen that the required minimum rejection of 97.7 dB (for 0.8 dB receiver desensitization) over the receive frequencies (1627.5 - 1637.5 MHz) can be achieved (with likely drift of ~100 kHz due to manufacturing and environmental variations), with an acceptable receive passband insertion loss of < 2.0 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.
<< Next Change >>
9.3 BS Related Concluding Remarks
In sub-Sections 9.1 and 9.2, BS RF TX filter and BS RF RX filter requirements were studied for both uplink pairing options. For both TX and RX filter requirements, it was concluded that both options are technically feasible, with different levels of development complexities. In other words, it is possible to design BS TX filter to provide at least 103 dB rejection at the received uplink carrier. However, for option 2 (lower uplink pairing) this is possible with 5-metal resonators filters, while it is required to use 6-ceramics resonators filters for Option 1 UL pairing. This means providing 103 dB rejection by the BS TX filter is feasible for both options, but with more complex and potentially higher costs for option 1 pairing.

Also, the required 97.7 dB receiver filter rejection for own transmit can be provided for both uplink pairing options. However, similar to the TX filter design, 5-metal resonators filters can be used to design the RX filter for option 2 (lower uplink pairing), while 6-ceramic resonators filter are required for option 1 pairing. 

Therefore, it is concluded that the BS TX and RX filters can be designed to meet the 3GPP required TX OOBE in own RX band and the required receiver filter rejection from own transmit band for both pairing options. However, it is concluded that designing the required filters for option 1 (higher uplink pairing) is more complex and potentially more costly than those for option 2. 

<< Next Change >>
10     Study of MSR specific issues

11   Channel numbering for E-UTRA and MSR

12     Required changes to E-UTRA and MSR specifications

<< End of Changes >>
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