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1. Introduction

In the current LTE specifications, NS_04 and CA_NS_04 are defined to implement FCC-mandated SEM and spurious emission requirements for UE uplink operation in Band 41.  This contribution considers extending the CA_NS_04 definition to include up to three contiguous uplink carriers under a CA_41D uplink CA configuration.
2. Discussion

According to the intra-band CA WID [1], the following bandwidths are defined for UL CA_41D

Table 2 Bandwidth combinations contiguous

	
	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Uplink CA configurations

(NOTE 3)
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_41D
	CA_41D
	10
	20
	15
	
	
	60
	0

	
	
	10
	15, 20
	20
	
	
	
	

	
	
	15
	20
	10, 15
	
	
	
	

	
	
	15
	10, 15, 20
	20
	
	
	
	

	
	
	20
	15, 20
	10
	
	
	
	

	
	
	20
	10, 15, 20
	15, 20
	
	
	
	


A text proposal is attached below which extends the CA_NS_04 emission requirements to CA_41D.
3. Conclusion

A TP is provided to extend the existing CA_NS_04 to three uplink carriers in CA_41D.  It is anticipated that the same CA_NS can be reused rather than defining a new value for CA_41D.  The emission requirements associated with CA_NS_04 to reflect FCC regulatory requirements is also extended to cover the bandwidth combinations in CA_41D.  A-MPR studies are needed to complete the CA_NS_04 definition.
4. Reference
[1] R4-1712403, “Revised WID: LTE Advanced intra-band CA Rel-15 for xDL/yUL including contiguous and non-contiguous spectrum,” Ericsson
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5.7
CA_3DL_41D_3UL_41D_BCS0
5.7.1
Channel bandwidths per operating band
Table 5.7.1-1 defines the supported E-UTRA CA configurations and bandwidth combination set for LTE-advanced 3UL intra-band contiguous CA in Band 41. 
Table 5.7.1-1: E-UTRA CA configurations and bandwidth combination sets for CA_41D

	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Uplink CA configurations
(NOTE 3)
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]

Channel bandwidths for carrier [MHz]
	
	

	CA_41D
	 CA_41D
	10
	20
	15
	60
	0

	
	
	10
	15, 20
	20
	
	

	
	
	15
	20
	10, 15
	
	

	
	
	15
	10, 15, 20
	20
	
	

	
	
	20
	15, 20
	10
	
	

	
	
	20
	10, 15, 20
	15, 20
	
	


5.7.2
UE maximum output power
The UE maximum output power for CA_41D is proposed to reuse requirement for bandwidth class C.
Table 5.7.2-1 CA UE Power Class for intra-band contiguous CA_41D
	E-UTRA CA Configuration
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	CA_41D
	
	
	
	
	23
	+2/-22
	
	

	NOTE 2:
If all transmitted resource blocks (Figure 5.6A-1) over all component carriers are confined within FUL_low and FUL_low + 4 MHz or/and FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB 


5.7.3
Spurious emission band UE co-existence 

Table 5.7.3-1 shows the spurious emission band UE co-existence for CA_41D.
Table 5.7.3-1: Spurious emission band UE co-existence for CA_41D
	E-UTRA CA Configuration
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	CA_41D


	E-UTRA Band 1, 2, 3, 4, 5, 8, 10, 12, 13 , 14, 17, 24, 25, 26, 27, 28, 29, 30, 34, 39, 40, 42, 44, 65, 66, 70
	FDL_low 
	- 
	FDL_high
	-50
	1
	


5.7.4
UE maximum output power with additional requirements
The requirements are FFS.
5.7.5
Additional Spectrum emission mask for CA_41D

The FCC emission requirements defines emission boundaries as a function of emission bandwidth.  For the purpose of  deriving 3GPP specifications, the occupied bandwidth has been taken as equivalent to the FCC definition of emission bandwidth.  The existing specification for CA_NS_04 emissions only considers uplink carrier aggregation class C with two component carriers.  Therefore, the emission requirement is symmetric; that is, the emission requirement for BWA+BWB is the same as it is for BWA+BWB.  However, when extending the same emission table to bandwidth class D with three component carriers, the symmetry does not hold.  For example, the emission requirement for BWA+BWB+BWC is not necessarily the same as that for BWA+BWC+BWB.  The reason is that the channel spacing between carriers, and therefore the overall occupied bandwidth, is not necessarily the same.  In this example, the spacing between AB and BC is different than the spacing between AC and CB (or BC).  Thus, we define the CA_NS_04 SEM table for CA_41D as shown below.

It is observed that the requirement within the first MHz of the channel edge is progressively more challenging with increasing bandwidth.  The FCC requirement in the first MHz allows for the use of a measurement bandwidth that is 2% of the emission bandwidth requiring an attenuation of 40+10logP while 3GPP specifications have typically used 30 kHz measurement bandwidth.  Given the larger channel bandwidths for uplink bandwidth class D, it is proposed to increase the measurement bandwidth to 300 kHz to more closely reflect a 2% emission bandwidth for the bandwidths of interest.  Note that this formulation still complies with the -13 dBm requirement in 1% emission bandwidth for the range from 2495 – 2496 MHz as required by FCC rules, for the CA_41D bandwidths of interest.
Table 5.7.5-1: Additional SEM requirements for CA_41D and CA_NS_04
	Spectrum emission limit [dBm]/BWChannel_CA

	ΔfOOB
(MHz)
	75+50+100 or 100+50+75 RB
(44.15 MHz)
	50+75+100 or 100+75+50 RB
(44.6 MHz)
	75+100+50 or 50+100+75 RB 

(44.75 MHz)
	100+50+100 RB (48.8 MHz)
	75+100+75 or 100+100+50 or 50+100+100 RB (49.7 MHz)
	75+75+100 or 100+75+75 RB (49.85 MHz)
	Measurement bandwidth

	( 0-1
	-14.5
	-14.5
	-14.5
	-15
	-15
	-15
	300 kHz

	( 1-5
	-10
	-10
	-10
	-10
	-10
	-10
	1 MHz

	( 5-42.15
	-13
	-13
	-13
	-13
	-13
	-13
	1 MHz

	( 42.15-42.6
	-25
	-13
	-13
	-13
	-13
	-13
	1 MHz

	(42.6-42.75
	-25
	-25
	-13
	-13
	-13
	-13
	1 MHz

	( 42.75-46.8
	-25
	-25
	-25
	-13
	-13
	-13
	1 MHz

	( 46.8-47.7
	-25
	-25
	-25
	-25
	-13
	-13
	1 MHz

	( 47.7-47.85
	-25
	-25
	-25
	-25
	-25
	-13
	1 MHz

	( 47.85-49.15
	-25
	-25
	-25
	-25
	-25
	-25
	1 MHz

	( 49.15-49.6
	
	-25
	-25
	-25
	-25
	-25
	1 MHz

	( 49.6-49.75
	
	
	-25
	-25
	-25
	-25
	1 MHz

	( 49.75-53.8
	
	
	
	-25
	-25
	-25
	1 MHz

	( 53.8-54.7
	
	
	
	
	-25
	-25
	1 MHz

	( 54.7-54.85
	
	
	
	
	
	-25
	1 MHz

	

	Spectrum emission limit [dBm]/BWChannel_CA

	ΔfOOB
(MHz)
	100+75+100 RB
(54.2 MHz)
	75+100+100 or 100+100+75 RB
(54.65 MHz)
	100+100+100 RB (59.6 MHz)
	
	
	
	Measurement bandwidth

	( 0-1
	-15.5
	-15.5
	-16
	
	
	
	300 kHz

	( 1-5
	-10
	-10
	-10
	
	
	
	1 MHz

	( 5-52.2
	-13
	-13
	-13
	
	
	
	1 MHz

	( 52.2-52.65
	-25
	-13
	-13
	
	
	
	1 MHz

	(52.65-57.6
	-25
	-25
	-13
	
	
	
	1 MHz

	( 57.6-59.2
	-25
	-25
	-25
	
	
	
	1 MHz

	( 59.2-59.65
	
	-25
	-25
	
	
	
	1 MHz

	( 59.65-64.6
	
	
	-25
	
	
	
	1 MHz


Additionally, a spurious emission requirement is also applicable when CA_NS_04 is signaled.  This requirement also applies for CA_41D.
Table 5.7.5-2: Additional spurious emissions requirements for CA_NS_04
	Frequency band

(MHz)
	Spectrum emission limit (dBm)
	Measurement bandwidth 

	2490.5 ≤ f < 2495
	-13
	1 MHz

	0 < f < 2490.5
	-25
	1 MHz
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