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1. Introduction

A work item to define a new band at 3.5 GHz for operation in the US was agreed [1] following the finalization of rules by the FCC [2].  This contribution provides an overview of the band-specific UE Tx core requirements, except for A-MPR which is handled separately in [3] and [4].

Reference

[1] RP-161291, “New WI: CBRS 3.5GHz band for LTE in the United States,” Nokia, Qualcomm

[2] FCC-16-55A1.  https://apps.fcc.gov/edocs_public/attachmatch/FCC-16-55A1.pdf
[3] R4-166504, “TP for TR 36.744:  A-MPR for 3.5 GHz band in the US,” Qualcomm Incorporated

[4] R4-165407, “TP for TR36.744: A-MPR for 3.5 GHz in US,” Nokia
<<< Start of TP for TR 36.zzz >>>

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TR 30.007: “Guideline on WI/SI for new Operating Bands”
[3]



FCC-15-47A1.  https://apps.fcc.gov/edocs_public/attachmatch/FCC-15-47A1.pdf
[4]



FCC-16-55A1.  https://apps.fcc.gov/edocs_public/attachmatch/FCC-16-55A1.pdf
…

[x]
<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".

Reference to relevant background documents for the frequency arrangement and regulation should be given.
<<< Unchanged sections omitted >>>

7.1 
UE specific


7.1.1
Transmitter characteristics

7.1.1.1
Maximum output power

For an End User Device, the maximum output power is defined as 23 dBm EIRP in 10 MHz.  Given that the antenna gain on the UE is typically less than 0 dB, it seems reasonable that the class 3 maximum output power as defined in 36.101 of 23 dBm +2/-3, consistent with Band 42 and Band 43, can be adopted for this band as the conducted specification.  Of course, it is still encumbent upon the End User Device manufacturer to ultimately satisfy the EIRP requirement for regulatory certification.  The FCC rules specify the maximum EIRP within 10 MHz.  It might be intepreted that this rule would allow higher transmit EIRP in wider bandwidths, for example 3 dB higher in a 20 MHz fully allocated channel.  However, we propose that the same power class and maximum outut power be applied in the 3GPP specifications for all channel bandwidths defined for the band, including 15 and 20 MHz.
Table 7.1.1.1-1: UE Power Class

	EUTRA band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	42
	
	
	
	
	23
	+2/-3
	
	

	43
	
	
	
	
	23
	+2/-3
	
	

	…
	
	
	
	
	
	
	
	

	[47]
	
	
	
	
	23
	+2/-3
	
	


7.1.1.2
UE maximum output power with additional requirements
An NS value (tentatively assigned NS_27) should be defined for the band to signal that additional spurious emission requirements are applicable and that A-MPR is available.

Table 7.1.1.2-1: Additional Maximum Power Reduction (A-MPR)

	Network Signalling value
	Requirements (subclause)
	E-UTRA Band
	Channel bandwidth (MHz)
	Resources Blocks (NRB)
	A-MPR (dB)

	NS_[27]
	6.6.2.2.x,

6.6.3.3.y
	[47]
	5, 10, 15, 20
	Table X.Y-Z


7.1.1.3
Configured transmitted power

Additionally, to reap ecosystem benefits by enabling reuse of the RF front-end across Band 42, Band 43, and the new US 3.5 GHz band, any ΔTIB,c allowance for Band 42 or for Band 43 should also be applicable for the new US 3.5 GHz band, and vice-versa.  This is similar to the handling for Band 65 where it was motivated to enable a common front-end design with Band 1.  

Attachment of the following or similar note to the ΔTIB,c tables may be used to accomplish this.
NOTE: 
For UE supporting E-UTRA band 42, 43, or 47 and CA configurations including Band 42, 43 or 47, the applicable ΔTIB,c in Band 42, 43, or 47 is the max(Band 42 ΔTIB,c , Band 43 ΔTIB,c, Band 47 ΔTIB,c).
7.1.1.4
Spectrum emission mask (network signalled “NS_[27]”)

The emission requirements are summarized below in Figure 1, extracted from Figure 2, page 60 of the FCC’s R&O [3].

[image: image1.emf]
Figure 7.1.1.4-1.  Emission requirements taken from FCC R&O in [3].
These emission requirements are partitioned into a spectrum emission mask defined as relative to a channel or contiguously aggregated set of channels, and an additional spurious emission requirement at fixed frequencies below 3530 MHz and above 3720 MHz.

The power of any emission outside the fundamental emission shall not exceed -13 dBm/MHz within 10 MHz of the channel edge, and shall not exceed -25 dBm/MHz beyond that.  Moreover, the FCC rules allow for a relaxation of reference bandwidth within the first MHz of the channel edge to 1% of channel bandwidth.  The channel edges are defined to be the upper and lower limits of any channel assigned by an SAS, or in the case of multiple contiguous channels, the upper and lower limits of the combined contiguous channels.  This emission requirement can be mapped to a spectrum emission mask.  Unlike other spectrum emission masks defined in 36.101, however, this mask is independent of the channel bandwidth.  In other words, the same mask applies for all channel bandwidths including aggregated channel bandwidths for continguous intra-band carrier aggregation.  If non-contiguous uplink carrier aggregation is to be defined for this band, it will need to be understood if and how this requirement in the gap between two component carriers.  For single CC transmission, however, a spectrum emission mask can be defined according to the requirement and applied by NS signaling.  Given these emission limits of -13 dBm and -25 dBm, for channel bandwidths larger than 10 MHz, it is envisioned that A-MPR will be required.

	
	Spectrum emission limit (dBm)/ Channel bandwidth 

	ΔfOOB
(MHz)
	5
MHz
	10
MHz
	15

MHz
	20

MHz
	Measurement bandwidth

	( 0-1
	-13
	-13
	-13
	-13
	Note 1 

	( 1-10
	-13
	-13
	-13
	-13
	1 MHz

	( 10-15
	
	-25
	-25
	-25
	1 MHz

	( 15-20
	
	
	-25
	-25
	1 MHz

	( 20-25
	
	
	
	-25
	1 MHz

	Note 1: The measurement bandwidth is 1% of the applicable E-UTRA channel bandwidth.


7.1.1.5
UE coexistence

The band is defined for operation in the US.  Therefore, US bands should be protected and should provide protection to this band at a level of -50 dBm/MHz.  Bands include 2, 4, 5, 12, 13, 14, 17, 24, 25, 26, 29, 30, 41, 66, and 70.  Band 66 uplink requires a second harmonic exception.

7.1.1.6
Additional spurious emissions (network signalled valued “NS_[27]”)
Additional protection is required such that the power of any emissions below 3530 MHz or above 3720 MHz shall not exceed -40 dBm/MHz.  This requirement can be mapped to additional spurious emission requirements in 36.101 for the UE.  Given this emission limit of -40 dBm/MHz at 20 MHz offset from the band edge, for channel bandwidths larger than 10 MHz, it is envisioned that A-MPR will be required.
Table 7.1.1.6-1.  Additional spurious emission requirement to comply with FCC emission limits

	Frequency band

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

	
	5, 10, 15, 20 MHz
	

	0 f 3530
	-40
	1 MHz

	3720 f 5th harmonic of the upper frequency edge of the UL operating band
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