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5.1.1
Document for:
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1. Introduction

In previous RAN4 meetings, it has been discussed on handling of exception of harmonic spurious emission. In this contribution, we share our views on how to treat the following aspects which were discussed in the last meeting.

· 5th order harmonic exception
· Side lobe emission of 2nd and 3rd order harmonics in Band 28 UE
2. Discussion
As seen in the current co-existence requirement (Table 6.6.3.2-1 in 36.101), there is a NOTE on exception for harmonic spurious emission as follow.

NOTE 2:
As exceptions, measurements with a level up to the applicable requirements defined in Table 6.6.3.1-2 are permitted for each assigned E-UTRA carrier used in the measurement due to 2nd, 3rd, 4th [or 5th] harmonic spurious emissions. Due to spreading of the harmonic emission the exception is also allowed for the first 1 MHz frequency range immediately outside the harmonic emission on both sides of the harmonic emission. This results in an overall exception interval centred at the harmonic emission of (2MHz + N x LCRB x 180kHz), where N is 2, 3, 4, [5] for the 2nd, 3rd, 4th [or 5th] harmonic respectively. The exception is allowed if the measurement bandwidth (MBW) totally or partially overlaps the overall exception interval.
2.1 5th order harmonic exception
As seen in the NOTE above, UE is allowed to have exceptions due to harmonic spurious emission up to 4th order. The exception due to 5th order harmonic is still in square brackets. In the last meeting, it was proposed to remove the brackets of 5th order harmonic spurious emission [1]. The proposal was, however, not agreed since RAN4 has not sufficiently studied the impact of the spurious level on the requirement. Based on the discussion, we measured a Band 28 UE in order to check the actual spurious level at a certain frequency point as an example and the result is shown in Table 1.
Table 1: Measurement result of 5th order harmonic spurious level
	Tx Frequency (B28)
	Rx Frequency (B42)
	5th harmonic level

	718.34 MHz (1RB)
	3591.7 MHz
	-73.99 dBm/MHz


Based on this result, it can be said that Band 28 UE can be designed with sufficient margin on 5th order harmonic spurious level to satisfy -50dBm/MHz even with 1RB transmission. Thus, we conclude the following from technical viewpoint.
Observation 1: The exception of 5th order harmonic should not be specified at least for Band 28 (other bands may need to be studied).
In this contribution, we provided the measurement data for 5th order harmonic level only but other orders harmonics level may also need to be studied once again in order to avoid unnecessary relaxation. 
2.2 Side lobe emission of harmonics in Band 28
In RAN4#73, it was agreed to extend the applicable exception range by 1MHz from both frequency edges based on a measurement result that the side lobe emission of 2nd harmonic of Band 2 cannot satisfy -50dBm/MHz in Band 42 even if the main lobe can meet the exception of -30dBm/MHz [2]. 
On the other hand, the extension does not apply to Band 28 UE since Band 28 co-existence requirement has different exception values which are -38dBm/MHz for Band 11/21 and -36dBm/MHz for Band 1 for 2nd and 3rd harmonic regions respectively. Thus, further discussion on whether the extension should also be applied to Band 28 was required. For this reason, it was proposed in RAN4#74 to apply the extension to Band 28 as well however no consensus was made. Based on the discussion, in order to make sure the need of extension, we measured side lobe emission level with a certain Band 28 UE, which is shown in Figure 1. 
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Figure 1: 2nd and 3rd harmonics level in Band 11 and Band 1 (generated by Band 28 1RB transmission)
Based on the result, it can be observed that the side lobe of 2nd and 3rd harmonics are significantly lower than -50dBm/MHz. Therefore, we conclude that Band 28 UE can be designed to meet the current co-existence requirement without the exception for side lobe of 2nd and 3rd harmonics. Regarding 4th and 5th harmonics, we believe that even lower spurious level will obviously be expected without additional measurements.
Observation 2: The exception of side lobe of harmonics should not be applied to Band 28.
3. Conclusion
Based on the measurement results with a Band 28 UE, we have two observations for harmonic exception requirements as follows.

Observation 1: The exception of 5th order harmonic should not be specified at least for Band 28 (other bands may need to be studied).
Observation 2: The exception of side lobe of harmonics should not be applied to Band 28.
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