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1 Background
In [1] an additional in-band blocking requirement for the downlink-only DL700 band to increase rejection of Band 12 blockers was discussed in view of the small separation between these bands (1 MHz UL-DL separation). 
For UE-UE coexistence the impact of both blocking and OOBE must be considered, see e.g. [2], where the latter is often dominating. However, there is little precedence of operating UTRA or E-UTRA with next to no UL-DL frequency separation in live networks. In [1] we therefore started by looking at the balance between the blocking level, the aggressor OOBE and the wanted signal of the victim, and demonstrated that an interferer level of -35 dBm is relevant for the proposed blocker test.
In this contribution we look at the feasibility of implementing a UE that can meet the proposed blocking requirement. We also briefly discuss possible DTV interferers below 698 MHz.
2 The blocking test and the interference scenario
We consider a 5 MHz UE blocking signal in either Block B (704-710 MHz) or Block C (710-716 MHz) of Band 12 and a 5 MHz victim in the lower part of the DL700 band (717-722 MHz). The proposed additional in-band requirement is displayed in Figure 1 below. The proposed additional in-band requirement corresponds to a -35 dBm interferer centered in Block B at 12.5 MHz interferer offset. This should be compared to the standard in-band blocking requirement that corresponds to a -56 dBm blocker at 10 MHz offset, and a -44 dBm at 15 MHz offset. For Block C, the standard ACS requirement applies. The wanted signal level for the test is 6 dB above REFSENS.

[image: image7.bmp]
Figure 1: the standard in-band blocking requirements and the proposed additional requirement for a victim in DL700.
In [1] it was demonstrated that a UE compliant to the additional in-band requirement would be able to receive a -35 dBm blocker signal without the OOBE of an interferer impairing a wanted signal of around -91 dBm (repeated in Annex A for convenience). This is not ensured by the standard blocking requirement. We remark that the interfering E-UTRA signal considered just about meets the minimum transmitter requirements.
For a Block C interferer, we have to rely on the standard ACS requirements and the interference rejection capabilities are limited. However, adopting the additional in-band requirement of a -35 dBm would ensure improved blocking performance for Band A and Block B interferers. 
The additional blocking test would imply an implicit stop-band requirement of the DL700 RF filter to reject Band 12 blocking signals from aggressor UE(s) in the immediate vicinity. This would also be beneficial for rejecting other interferers below 698 MHz. The digital TV (DTV) broadcast stations on channels 51 and below are permitted to transmit up to 1 MW ERP. This is of course a substantially higher interferer level, but the separation distance is larger: at 1 km distance in free space, the received level would be of the order of:

90 dBm – 32.4 dB – 20 log(700 MHz) – 20 log (1 km) – 10 dB ~ -10 dBm

assuming a -10 dB UE receiver antenna gain including body loss. Nevertheless a high received signal level.
3 Implementation

Comparing to the -30 dBm blocking requirements for Band 12 at the same frequency offset (5 MHz wanted signal), we remark that the proposed requirement for DL700 is easier since the blocker is not at half-duplex in the latter case: there is no TX signal active in the DL700 case.
The stop-band attenuation possible for the DL700 band can be assessed by looking at the receive filter of a Band 17 duplexer. Figure 2 shows the trace of a commercially available SAW filter at room temperature. Band 17 has the same passband width as the DL700 band (1 MHz larger to be precise). We note that the rejection a 7 MHz separation of the passband, which corresponds to the separation between a Block B interferer and the DL700 band, exceeds 30 dB. For a C block interferer the rejection is limited, but some rejection would be supplied at room temperature depending on the RB allocation of the C-block interferer. The rejection below 698 MHz exceeds 50 dB.
[image: image2.emf]
Figure 2: trace of a Band 17 receive filter.
4 Proposal
It is proposed that an additional blocking requirement is specified for the DL700 with a tentative interferer level of -35 dBm with the frequency separation shown in Figure 1. This would put a stop-band requirement on the DL RX filter below the passband for rejection of Band 12 interferers. This would also be beneficial for rejection of DTV blockers, although only a potential problem in the vicinity of the TV towers.
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A 
Balance between the OOBE and blocking level

To make an assessment of the risk of blocking a DL700 victim receiving on the Scell we consider a static scenario. Suppose the blocking signal is at 1 m separation at 700 MHz, and that the UE-UE coupling loss is 45 dB on average (the combined antenna gain around -15 dBi including body loss). The interferer signal is received at


23 dBm – 45 dB = -22 dBm at full power (exceeding maximum input power level for the wanted signal)

Figure A.1 shows the emissions from a Block B interferer at full power for various RB allocations (with IQ image and LO leakage at 28 dBc). We note that the OOBE level integrated over the victim 5 MHz channel in 717-722 MHz is below -30 dBm, which would be received at approximately -75 dBm for full allocation (22 dB above the REFSENS level), while the received OOBE level would be around -85 dBm for smaller allocations. Now, the standard blocking test would ensure that the UE could receive a -56 dBm interferer (roughly) at Block B while receiving a wanted signal at -91 dBm, while the additional in-band requirement would allow reception of a -35 dBm interferer level. These levels cannot be scaled to other higher power levels, but the ratio of the blocker level and the wanted signal level for the additional in-band test is similar to the ratio of the output power (22 dBm) and the OOBE emission levels in 717-722 MHz shown in Figure A.1 (an approximate 55 dB ratio, larger for smaller allocations). Hence, a UE compliant to the additional in-band requirement would be able to receive a -35 dBm blocker signal (corresponding to a 58 dB coupling loss) without its OOBE impairing a wanted signal of around -91 dBm. This is not ensured by the standard blocking requirement (Case 1).

Figure A.2 shows the emissions from a Block B interferer at reduced power (17-18 dBm) for various allocations. The received OOBE levels in 717-722 MHz scale do not necessarily scale with the output power, but in this case the results would be similar repeating the steps above: a received -35 dBm E-UTRA signal in Block B would still not cause significant desensitization (OOBE would be around -90 dBm) of a DL700 signal assuming the receiver is not blocked.
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Figure A.1: emissions from a Block B interferer at full power (22-23 dBm).
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Figure A.2: emissions from a Block B interferer at full power (17-18 dBm)
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