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1 Introduction
In previous RAN4 meetings some discussions were focused on LTE REFSENS, including the possible REFSENS relaxations due to the introduction of Carrier Aggregation functionality inside the UE and the definition of REFSENS for MTC type devices.
The present contribution is a follow-up of [1] and would like to offer to the group a wide set of measurement results of REFSENS for LTE devices, with the aim to help to progress on the discussions above.

2 Measurement results
The measurements have been performed fully in line with the test configurations specified in [2] and [3].

REFSENS has been measured for bands 3, 7 and 20; for all the bands the 10 MHz bandwidth case has been measured. Several LTE devices have been measured, covering various form factors.

The obtained REFSENS measurement results are reported in the following figures, where the cumulative distributions are depicted for each band 3, 7 and 20 respectively. In addition, in each figure a vertical red line is depicted at 3GPP minimum requirement level, and a vertical green line is depicted at 3GPP test requirement level (i.e. requirement level including 0.7 dB test tolerance as defined in [3]).
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Figure 1: REFSENS CDF for band 3
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Figure 2: REFSENS CDF for band 7


[image: image3]
Figure 3: REFSENS CDF for band 20
Comparing the worst case (i.e. the maximum value corresponding to 100% percentile) of each CDF above and the corresponding 3GPP test requirement level in [3] the following results can be derived:
	
	3GPP REFSENS minimum requirement [2]
[dBm]
	3GPP REFSENS test requirement [3]
[dBm]
	Worst case in the CDF above
[dBm]
	Worst case delta
[dB]

	Band 3
	-94
	-93.3
	-98.4
	5.1

	Band 7
	-95
	-94.3
	-99
	4.7

	Band 20
	-94
	-93.3
	-99
	5.7


Table 1: REFSENS worst case comparison
3 Conclusion
REFSENS has been measured for bands 3, 7 and 20 for several LTE devices, covering various form factors.

The REFSENS measurement results presented above show a huge delta compared to the 3GPP test requirements in [3]: even the delta among the worst case measured value and the corresponding 3GPP test requirement in [3] is still in the range of 5 dB for all the three analysed bands.
In addition, even if the measurements reported above covers only some bands, the trend in terms of delta is confirmed among all the measured bands and among all the measured devices. In particular, the same trend is measured for both low and high bands. On this basis, it would seem reasonable to assume a considerable delta compared with the REFSENS 3GPP minimum requirements even for other LTE bands.
4 References

[1] R4-122684, “REFSENS measurements of LTE devices”, Telecom Italia

[2] 3GPP TS 36.101 “User Equipment (UE) radio transmission and reception”
[3] 3GPP TS 36.521 “User Equipment (UE) conformance specification Radio transmission and reception Part 1: Conformance Testing;”
3GPP core req





3GPP test req





3GPP test req





3GPP core req





3GPP core req





3GPP test req








