
3GPP TSG-RAN WG4 Meeting #82bis 
  R4-1704003
Spokane, USA, 3 - 7 April 2017


Source:
Nokia, Alcatel-Lucent Shanghai Bell
Title:
On spurious emission for NR BS
Agenda item:
10.4.3.2
Document for:
Approval
1. Introduction
BS Tx spurious emission was discussed in SI phase for NR. WF on BS RF requirements for NR was approved in [1]. For BS Tx spurious emissions it was agreed as follows:

· Apply 30 MHz (for above 6 GHz) as the lower frequency limit for the spurious emissions requirements, as recommended in SM.329

· For below 6GHz as a conducted and OTA, lower limit is FFS

· Adopt 1MHz resolution bandwidth for defining the mask
· For 2nd harmonic as upper limit of frequency range for measurements of OTA spurious emissions for NR bands above 13GHz

· Further studies are needed before concluding on how high in frequency it would be reasonable to test and set the requirements

· Whether TRP or EIRP metric follows eAAS decision

TRP has been agreed as metric following the WF in [2]. Spurious emissions were discussed further in [3-6]. WF on NR BS Tx spurious emission frequency for below 6GHz NR was approved in [7]. Boundary between spurious and OOB domain was discussed in [8]. LS to ITU was approved in [9].

We discussed BS Tx spurious emission in [10, 11]. In this contribution, we further discuss BS transmitter spurious emission.
2. Discussion
Unwanted emissions consist of out-of-band emissions and spurious emissions. Out of band emissions are unwanted emissions immediately outside the channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emission, intermodulation products and frequency conversion products, but exclude out of band emissions. 
Spurious emissions are defined in ITU-R Radio Regulations ‎as explained in clause 8.1. The general spurious emissions requirements and the corresponding reference bandwidths are taken from ITU-R recommendation SM.329 ‎[4].

The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer's specification. Unless otherwise stated, all requirements are measured as mean power (RMS).

The following conclusions were made during the NR Study Item:

· Spurious emission requirements for above 300MHz and below 6GHz on NR:
· For conducted requirements (at antenna connector/ at the transceiver array boundary) use same limits as 37.104/105 i.e. 9kHz lower limit, 5th harmonic upper limit
· For OTA use the same limits as agreed in eAAS WI i.e. 30MHz lower limit, 5th harmonic upper limit
· The corresponding reference bandwidths for the specified spurious emission domain level measurement are:
· 10kHz for below 30 MHz
· 100 kHz between 30 MHz and 1 GHz
· 1 MHz for above 1 GHz
· Apply 30 MHz (for above 6 GHz) as the lower frequency limit for the spurious emissions requirements, as recommended in SM.329

· Adopt 1MHz resolution bandwidth for above 1 GHz
· For 2nd harmonic as upper limit of frequency range for measurements of OTA spurious emissions for NR bands above 13GHz

· Further studies are needed before concluding on how high in frequency it would be reasonable to test and set the requirements
· Spurious emissions requirements are defined as Total Radiated Power (TRP).
Spurious emission limits will be aligned with ITU-R SM.329 [4]. Category A limit is aligned with the U.S. regulation in the telecommunications area set by FCC Title 47 [11]. Category A limits are globally applicable, while the lower Category B limits are used in Europe (ITU region 1) and some additional countries. Category A limits are applied in a substantial part of the world (ITU Regions 2 and 3). This also means that NR must be able to operate with Category A emission limits and with possible additional conditions that result from the ITU-R sharing and compatibility studies.

There may be stricter limits needed than the Category A limits for certain scenarios, but those will be covered by “additional limits”, in the same way as has always been done in similar situations for E-UTRA and UTRA. 
For frequency range for NR BS >6 GHz spurious emissions are proposed as in Table 1.
Table 1: Spurious emissions frequency range for NR BS >6 GHz
	Fundamental 
frequency range
	Frequency range for measurements

	
	Lower limit
	Upper limit
(The test should include the entire harmonic
band and not be truncated at the precise
upper frequency limit stated)

	6 GHz-13 GHz
	30 MHz
	26 GHz

	13 GHz-[FFS] GHz
	30 MHz
	2nd harmonic


Proposal 1. Limit the upper frequency below 100 GHz in the core specification as proposed in table 1. Value is FFS, reasonable test system complexity and uncertainties need to be considered while setting the requirement.
Spurious emissions requirements for the NR BS > 6GHz are proposed as in Table 2.

Table 2: BS Spurious emission limits for NR BS >6 GHz
	Frequency range
	Maximum level
	Measurement Bandwidth
	Note

	30MHz ‑ 1GHz
	-13 dBm
	100 kHz
	Note 1

	1 GHz – [FFS] GHz
	
	1 MHz
	Note 2, Note 3

	NOTE 1:
Bandwidth as in ITU-R SM.329 [4] , s4.1

NOTE 2:
Bandwidth as in ITU-R SM.329 [4] , s4.1. 
NOTE 3:   Upper frequency limited by reasonable test system dynamic range 


Proposal 2. BS Spurious emission for NR BS>6 GHz as proposed in Table 2.
3. Conclusion

In this contribution, we discuss BS Tx spurious emission for NR. We define following proposals:
Proposal 1. Limit the upper frequency below 100 GHz in the core specification as proposed in table 1. Value is FFS, reasonable test system complexity and uncertainties need to be considered while setting the requirement.
Proposal 2. BS Spurious emission for NR BS>6 GHz as proposed in Table 2.
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