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1
Introduction

In the last couple of meetings, there was discussion on capturing the impact of harmonic products on refsens requirements in TS36.133 [1]. Correspondingly, it was agreed to capture it in [2]. However there was no agreement on how to capture the refsens requirements for the operating band whose uplink not be active to align with TS36.101 [3]. In this contribution, we provide discussion on how to capture the impact of harmonic product the refsens in 36.133.
2
Discussion
Since it would be quite challenging to differentiate whether some fails occur due to the harmonic products or the other reasons, the impact of harmonic products should be considered in RRM test cases. The refsens requirements due to harmonic products are specified in [3] where the refsens requirements for the operating bands affected by harmonic products under the certain condition of active uplink transmission in the other band. The uplink configuration by which the impact of harmonic products occurs is specified in the following table,
Table 7.3.1A-0b: Uplink configuration for the low band

	E-UTRA Band / Channel bandwidth of the high band / NRB / Duplex mode

	EUTRA CA Configuration
	UL band
	1.4 MHz

(dBm)
	3 MHz

(dBm)
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	Duplex mode

	CA_4A-12A
	12
	2
	5
	8
	16
	
	
	FDD

	CA_4A-17A
	17
	
	
	8
	16
	
	
	FDD

	NOTE 1:
refers to the UL resource blocks, which shall be centred within the transmission bandwidth configuration for the channel bandwidth.

NOTE 2:
the UL configuration applies regardless of the channel bandwidth of the low band unless the UL resource blocks exceed that specified in Table 7.3.1-2 for the uplink bandwidth in which case the allocation according to Table 7.3.1-2 applies.


Taking the case of Band 4 and Band 12 CA as example, there is an impact of harmonic products on Band 4 DL refsens if UL in band 12 is transmitted by central 16RBs in 10MHz operation under the condition that frequency separation between Band 12 UL and Band 4 DL is some specific relationship. In this case, the amount of degradation is 7dB at maximum compared to the refsens of general LTE Band 4 operation. However, the degradation of 7dB only occurs under the condition specified in Table 7.3.1A-0b and, for other conditions or configurations, the amount of degradation would be much smaller. If the degradation of 7dB is applied for RRM test cases directly, there would be some issues observed. For example of the measurement accuracy test cases in A.9 [1], although the main purpose of these test cases are to verify RSRP/RSRQ measurement accuracy at low signal level, the testing signal level will be relaxed by 7dB if impact of harmonic products which is specified in RF requirements is directly applied. This would lead to unnecessarily relaxed test condition for most of the UL transmit configuration which is supposed to be not causing such a severe refsens degradation.
Although, in general, conditions assumed in RF requirements are not always suitable for RRM test cases, the impact of harmonic products is very large under the very limited condition or configuration and this is the major difference compared to other refsens specifications. In that sense, there would be some signal level in which the impact of harmonic products can be ignored regardless of other relevant conditions. If this assumption is correct, in order to maintain the RRM test function as it is, RRM testing should be conducted under the condition in which no impact of harmonic products is observed. So that, it is proposed to ask RF-part the signal level in which the refsens relaxation due to impact of harmonic product not occurs.
Proposal: It is proposed to ask RF-part the signal level in which the refsens relaxation due to impact of harmonic product not occurs.
3
Conclusions

In this contribution, we gave an analysis on capturing impact of harmonic products in [1]. If the conditions specified in [3] are directly applied to RRM test cases, there will be some issue observed. So that, the following is proposed,
Proposal: It is proposed to ask RF-part the signal level which the refsens relaxation due to impact of harmonic product not occurs.
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