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1 Background
In the CR [1] (noted), an additional in-band blocking requirement was proposed for the downlink-only DL700 band to increase rejection of Band 12 blockers in view of the small separation between these bands (1 MHz UL-DL separation). The impact of UE blocking signals on nearby victim US(s) has been considered earlier, e.g. for Band 7 and Band 38 coexistence (0 Hz UL-DL separation) and for Band 23 and Band 25 coexistence (5 MHz UL-DL separation) [1], but additional blocking requirements for close-in blockers have not been specified. However, for the Band 12 DL, additional UE blocking requirements have been specified for rejection of MediaFLO interferers (now to be replaced by DL700 signals). 
In this contribution we consider the merits of an additional in-band blocking requirement for protection of the DL700 downlink in 717-728 MHz from Band 12 UE blocking signals from a UE-UE coexistence standpoint. The aim would be to set an implicit requirement on the DL700 RX filter to improve rejection of blockers.
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. We therefore start by looking at the balance between the blocking level, the aggressor OOBE and the wanted signal of the victim.
2 Blocking level and the aggressor OOBE
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 Case 3 in Table 1 below.
Table 1: In-band blocking for additional operating bands for carrier aggregation
	E-UTRA band
	Parameter
	 Unit
	Case 1
	Case 2
	Case 3

	
	 PInterferer
	 dBm
	-56
	-44
	[-35]

	
	FInterferer (offset)
	MHz
	=-BW/2 – FIoffset,case 1
&

=+BW/2 + FIoffset,case 1
	≤-BW/2 – FIoffset,case 2
&

≥+BW/2 + FIoffset,case 2
	-BW/2 – 10

	29 [DL700]
	FInterferer
	MHz
	(Note 2)
	FDL_low – 10
to

FDL_high + 15
	FDL_low – 10

	NOTE 1:
For certain bands, the unwanted modulated interfering signal may not fall inside the UE receive band, but within the first 15 MHz below or above the UE receive band 
NOTE 2:
For each carrier frequency the requirement is valid for two frequencies: 

a. the carrier frequency -BW/2 - FIoffset, case 1 and

b. the carrier frequency +BW/2 + FIoffset, case 1
NOTE 3:
FInterferer range values for unwanted modulated interfering signal are interferer center frequencies 

NOTE 4:
Case 3 only apply to assigned UE channel bandwidth of 5 MHz


Hence the additional in-band requirement would correspond 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. The blocking scenario is shown in Figure 1.

[image: image1]
Figure 1: the standard in-band blocking requirements and the proposed additional requirement for a victim in DL700.
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 2 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 -35 dBm, which would be received at approximately -80 dBm for full allocation (17 dB above the REFSENS level), while the received OOBE level would be around -90 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 2 (an approximate 60 dB ratio). 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 3 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 -95 dBm) of a DL700 signal assuming the receiver is not blocked.
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Figure 2: emissions from a Block B interferer at full power (22-23 dBm).
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Figure 3: emissions from a Block B interferer at full power (17-18 dBm).
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.  

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.
3 Proposal
It is proposed that an additional blocking requirement is specified for the DL700 with a tentative interferer level of -35 dBm as detailed in Table 1. This would put a stop-band requirement on the DL RX filter below the passband.
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