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1. Introduction

This contribution seeks to clarify the OOBE requirements for Band 41 UL CA.  RAN4 previously added PC2 to single carrier UL, however the OOBE for multicarrier UL CA was not part of the single carrier WID.     The current OOBE limits for NS_04_CA don’t meet the current FCC requirements and need to be modified. The OOBE limits in the FCC requirements are independent of UE power class and thus apply to UE power class 2 and 3.  
2. Discussion

2.1. Emission requirement

The pertinent rules for UE emissions in this band from section 27.53 of the CFR are copied below for convenience.

(4) For mobile digital stations, the attenuation factor shall be not less than 40 + 10 log (P) dB on all frequencies between the channel edge and 5 megahertz from the channel edge, 43 + 10 log (P) dB on all frequencies between 5 megahertz and X megahertz from the channel edge, and 55 + 10 log (P) dB on all frequencies more than X megahertz from the channel edge, where X is the greater of 6 megahertz or the actual emission bandwidth as defined in paragraph (m)(6) of this section. In addition, the attenuation factor shall not be less that 43 + 10 log (P) dB on all frequencies between 2490.5 MHz and 2496 MHz and 55 + 10 log (P) dB at or below 2490.5 MHz. Mobile Satellite Service licensees operating on frequencies below 2495 MHz may also submit a documented interference complaint against BRS licensees operating on channel BRS Channel 1 on the same terms and conditions as adjacent channel BRS or EBS licensees.
...
 (6) Measurement procedure. Compliance with these rules is based on the use of measurement instrumentation employing a resolution bandwidth of 1 megahertz or greater. However, in the 1 MHz bands immediately outside and adjacent to the frequency block a resolution bandwidth of at least one percent of the emission bandwidth of the fundamental emission of the transmitter may be employed; for mobile digital stations, in the 1 megahertz bands immediately outside and adjacent to the frequency block a resolution bandwidth of at least two percent may be employed, except when the 1 megahertz band is 2495-2496 MHz, in which case a resolution bandwidth of at least one percent may be employed. A narrower resolution bandwidth is permitted in all cases to improve measurement accuracy provided the measured power is integrated over the full required measurement bandwidth (i.e. 1 megahertz or 1 percent of emission bandwidth, as specified; or 1 megahertz or 2 percent for mobile digital stations, except in the band 2495-2496 MHz). The emission bandwidth is defined as the width of the signal between two points, one below the carrier center frequency and one above the carrier center frequency, outside of which all emissions are attenuated at least 26 dB below the transmitter power. With respect to television operations, measurements must be made of the separate visual and aural operating powers at sufficiently frequent intervals to ensure compliance with the rules.
2.2. CA OOBE Requirements in the first 1 MHz

In the first 1 MHz immediately outside and adjacent to the Band 41 channel, it is proposed in [1] that the existing general SEM mask is sufficient.  This claim is based on an assessment using a measurement bandwidth of 2% of the emission bandwidth.  As was pointed out in [2], there is some ambiguity in the definition of "emission bandwidth".  We note that in this case of emissions in the first 1MHz, Sprint has interpreted the emission bandwidth to be the same as the channel bandwidth.  The requirements in 36.101 Table 6.6.2.1A-1: General E-UTRA CA spectrum emission mask for Bandwidth Class C meet the FCC requirements based on this interpretation of “emission bandwidth”. 

2.3. CA OOBE Requirements from 1 to 5 MHz

In the frequency range from 1 MHz to 5 MHz away from the channel edge, the FCC requirement is equivalent to -10 dBm/MHz.  This is independent of channel bandwidth and is currently in 36.101 Table 6.6.2.1A-1: General E-UTRA CA spectrum emission mask for Bandwidth Class C 
2.4. CA OOBE Requirements beyond 5 MHz

Requirements beyond 5 MHz are -13 dBm/MHz and -25 dBm/MHz.  The transition from -13 dBm/MHz to -25 dBm/MHz is subject to interpretation since it is defined by the FCC rules as the larger of 6 MHz and X MHz offset from the channel edge.  "X" is the emission bandwidth of the signal, which is defined as the bandwidth outside of which all transmissions are attenuated by at least 26 dB below the transmitter power.  For single carrier UL operation the values in 36.101 for NS_04 used 90% of the declared channel bandwidth to determine the value of X.  
In 36.101 Table 6.6.2.1A-1: “General E-UTRA CA spectrum emission mask for Bandwidth Class C” used an offset equivalent to 100% of the combined channel bandwidth as transition point from -13 dBm/MHz to -25 dBm/MHz. In most cases the FCC requirements will be more stringent, for UL CA it is proposed to adopt the same approach used for single carrier UL. The NS_04 OOBE mask for single carrier multiplied the channel bandwidth by 0.9 to determine the offset to transition from -13 to -25 dBm/MHz. The difference for UL CA is that the transmission bandwidth is the aggregated bandwidth instead of the single channel bandwidth.  

Table 1 shows the proposed CA_NS_04 OOBE requirements for all power classes.

Table 1.  New CA_NS_04 limits
	
	Spectrum emission limit [dBm]/BWChannel_CA

	ΔfOOB
(MHz)
	25RB+100RB

(24.95 MHz)
	50RB+100RB

(28.8 MHz)
	75RB+75RB (28.8 MHz)
	75RB+100RB

(33.95 MHz)
	100RB+100RB

(38.3 MHz)
	Measurement bandwidth

	 0-1
	-22
	-22.5
	-22.5
	-23.5
	-24
	30 kHz

	 1-5
	-10
	-10
	-10
	-10
	-10
	1 MHz

	 5-22.5
	-13
	-13
	-13
	-13
	-13
	1 MHz

	 22.5-26
	-25
	-13
	-13
	-13
	-13
	1 MHz

	 26 -30
	-25
	-25
	-25
	-13
	-13
	1 MHz

	 30-34.5
	-25
	-25
	-25
	-25
	-13
	1 MHz

	 34.5-43.3
	-25
	-25
	-25
	-25
	-25
	1 MHz


The above table is based on minimally spaced carriers, UE’s meeting minimally spaced carriers should be able to meet the less stringent requirement for normally spaced carriers.  The center to center spacing for minimally spaced carriers can be found in TS 36.808 Table 5.7.1-2
3. Conclusion
In this contribution, the new FCC requirements for out-of-band emissions for a Band 41 UL CA have been discussed.  
The required changes to CA_NS_04 emission mask is proposed.

Proposal 1:  For contiguous intra-band CA in Band 41 the new FCC requirements will be captured as modifications to the existing CA_NS_04 tables as provided in Table 1 of this contribution.  
Proposal 2:  A-MPR simulations shall be provided by companies based on this formulation of the requirements.

Reference

[1] R4-144103, "Revision of NS_04 and CA_NS_04 OOBE requirements," Sprint

[2] R4-144982, "Amendment of the OOBE in the 2500 - 2690 MHz bands," Ericsson

[3] R4-145401, "Way forward for intra-band contiguous CA with minimum channel spacing in Rel-12," Ericsson, Sprint, MediaTek, Samsung, Qualcomm Incorporated, Intel Corporation
1
1

