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1. Introduction

The approved Way Forward in R4-1801124 [1] included “The -30dBm/MHz general emission limit should also be verified.” This contribution takes a look at the applicability of the -30dBm/MHz general emission limit. 

In LTE and NR there is a general spurious emission requirement of -30 dBm/MHz. This is more stringent than the FCC requires in the USA. Since NS_04 signalling is only used in the US, -30 dBm/MHz spurious emission protection is not needed in order to comply with regulatory requirements. This document discusses the spurious emission protection requirement in the US and proposes an approach  
2. Discussion
 LTE [2] and NR [3] have general spurious emissions requirement of -30 dBm/MHz that apply from the channel bandwidth plus 5 MHz beyond the edge of the channel bandwidth. Both 36.101 [2] and 38.101-1 [3] include the words “Unless otherwise stated” which keeps the possibility open to different spurious emissions requirements to be set.

In the case of Band 41, NS_04 signalling is used in LTE to indicate that the UE must meet special US FCC requirements for protection of spectrum below the band. These requirements have been incorporated into 36.101 [2] as follows:
Table 6.6.3.3.19-1: Additional requirements 

	Frequency band

(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 

	
	 5, 10, 15, 20 MHz
	

	2490.5 ≤ f < 2495
	-13
	1 MHz

	0 < f < 2490.5
	-25
	1 MHz


However, since NS_04 was created specifically for the US market, -25 dBm/MHz is a sufficient level to meet the spurious emission requirements in the USA. Therefore, it is recommended that when NS_04 is signalled, the spurious emission limit for the UE should be -25 dBm/MHz, not -30 dBm/MHz.

The -30 dBm/MHz limit will still have to be met when NS_04 is not signalled, to ensure that the UE can meet international requirements.
While this begs the question, if MPR ensures that -30 dBm/MHz can be met, then what is the point of using the -25 dBm/MHz limit when NS_04 is signalled? While in standalone LTE, MPR is calculated and then additional MPR or A-MPR is added to MPR to determine the total allowed power reduction, uplink CA operates differently. In the case if uplink CA, A-MPR is calculated to be the total power reduction and MPR=0 is used. Since A-MPR for UL CA and UL DC is calculated completely independent of MPR, it is possible that the UE will be able to take advantage of the NS_04 signalling to minims the amount of A-MPR required in some configurations.

Proposal: When NS_04 is signalled, the spurious emission limit, not including special protection for 3GPP bands or other additional requirements, shall be -25 dBm/MHz beyond BWChannel + 5 MHz from the edge of the channel.
3. Conclusion
In order to maximize UL uplink performance for CA and DC, the following proposal is made:
Proposal: When NS_04 is signalled, the spurious emission limit, not including special protection for 3GPP bands or other additional requirements, shall be -25 dBm/MHz beyond BWChannel + 5 MHz from the edge of the channel.
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