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1 Introduction
Reference sensitivities for Band 11, 21, 18 and 19 with UL transmission signal of 10MHz and 15MHz bandwidths have been discussing in several contributions [1]

 REF _Ref286001649 \n \h 
[2]

 REF _Ref286001651 \n \h 
[3]

 REF _Ref286001653 \n \h 
[4].This contribution provides our estimation results on the reference sensitivities for Band 19 and 21 with 15MHz UL transmission based on our latest design information for these band. As far as a transceiver configuration with TX/RX branch with RX-only diversity port is concerned, our estimation result shows its reference sensitivity will comply with the current requirements as specified in Table 7.3.1-1 of TS36.101 [5].
2 Receiver reference sensitivity evaluations
In [4], reference sensitivity  (REFSENS) was investigated with the uplink allocation from 25 to 20 PRB for the 10 and 15 MHz bandwidths and relaxation of REFSENS for 25 PRB case was proposed. We have studied the same UL scenario with a different transceiver configuration taking into account the latest design information or existing device specifications available in the market.
We assumed the unwanted emission from the transmitter chain for 15 MHz channel bandwidth case as the same level in [4] as the worst case scenario. The assumption was derived from the image leakage of -25 dBc and the local leakage of -25 dBc in the transmitter chain while our latest evaluation shows slightly better leakage performance would be feasible. It means our analysis would give the most pessimistic results (or safe side analysis) in the context of REFSENS evaluation.
As for the UE transceiver configuration, we have applied TX/RX branch with RX only diversity port. As stated in [2], a diversity receiver normally shows a better performance than a two TX/RX branch case since the receiver diversity can expect larger coupling or isolation loss from the transmitter on the other TX/RX branch and the impact of the TX-noise will be smaller than for the case of two ports Tx/Rx configuration. A UE which has a diversity receiver configuration is tested as described in Figure A.21 in [6] (see Figure 1). It should be noted that Figure 1 shows a configuration for a conformance test where no antennal coupling loss as discussed in this paper is emulated.
Although it will give better performance than a two TX/RX branch configuration case, we believe it would be worthwhile to evaluate its receiver performance because the typical implementation for most of the UEs for the time being would be the diversity configuration practically (at least before all the typical UEs to apply dual UL chain). Regarding the transmit power of the single TX chain, we assumed 3dB higher transmission power than the one for the two TX/RX branch configuration case, and coupling loss of 6dB between the Tx/Rx antenna and the Rx port antenna was assumed for the REFSENS evaluation.
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Figure 1: Connection for single cell tests with Multi-path Fading propagation and UE receive diversity[6]
Our estimation conditions and results are summarized in Table 1, where evaluation results in case of UL Tx off (no transmit power in the Tx chain) are also captured for the sake of verification or comparison. As can be seen in the table, REFSENS for 15 MHz UL case in Band 19 or Band 21 case with receiver diversity configuration will conform to the current requirements in [5] (as the worst case scenario). It should be noted that for band 19 case, the estimated receiver sensitivity is just the same value to the requirement (-95.2dBm) however we believe the evaluation represents the worst case.
Table 1: Receiver sensitivity estimation for Band 19 and Band 21 with 15MHz BW UL transmission
	E-UTRA Band
	Band 19
	Band 21

	UL TX bandwidth  [1]
	UL Tx OFF
	15 MHz
	Tx OFF
	15 MHz

	Transceiver configuration
	TX/RX branch with RX-only diversity port

	Image leakage
	-
	≤ -25dBc
	-
	≤ -25dBc

	Lo leakage
	-
	≤ -25dBc
	-
	≤ -25dBc

	Dup RX Isolation (TX→RX port) [min]
	- 
	> 46 dB
	- 
	> 50 dB

	Coupling loss between two antennas
	-
	6 dB
	-
	6 dB

	Adjacent Channel Leakage Power [1]
	-
	≤ -55.0dBm
	-
	≤ -57.1dBm

	Coupling loss between two antennas
	-
	6 dB
	-
	6 dB

	Receiver sensitivity (RX1 + RX2)
	-97 dBm
	-95.2 dBm
	-96.7 dBm
	-95.9 dBm


3 Conclusion
This paper shows our latest estimation of the receiver sensitivities with a receiver diversity configuration, UL tx signal bandwidth of 15MHz (representing the worst case RB position) for band 19 and 21. According to our evaluation results, UEs using a typical receiver diversity configuration would satisfy the existing REFSENS requirements in TS36.101.
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