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1
Introduction
In this contribution we propose updates on the spectrum emission mask, include more bandwidth combinations and discuss the OOB limit in the first MHz.
2
Background
2.1
One more scenario
In the text proposal below Table 6.6.2.1A-1 (the general E-UTRA CA spectrum emission mask for Bandwidth Class C in TR 36.807 Annex B) is updated to cover three bandwidth combinations
1. an additional combination 10 + 20 MHz with unequal bandwidth and aggregated bandwidth of 29.9 MHz

2. 15 + 15 MHz with aggregated bandwidth of 30 MHz

3. 20 + 20 MHz with aggregated bandwidth of 39.8 MHz

both for FDD and TDD.  These are identified by a column in and updated table (Table 1) that is included in the text proposal below.
Table 1: updated table for SEM
	Spectrum emission limit [dBm]/BWChannel_CA

	ΔfOOB
(MHz)
	29.9

MHz
	30

MHz
	39.8

MHz
	Measurement bandwidth

	( 0-1
	-22.5
	-22.5
	-24
	30 kHz

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

	( 5-29.9
	-13
	-13
	-13
	1 MHz

	( 29.9-30
	-25
	-13
	-13
	1 MHz

	( 30-34.9
	-25
	-25
	-13
	1 MHz

	( 34.9-35
	
	-25
	-13
	1 MHz

	( 35-39.8
	
	
	-13
	1 MHz

	( 39.8-44.8
	
	
	-25
	1 MHz


This implicitly also identifies the bandwidth combinations possible by a column for the specific aggregated bandwidth aligned with the 300 kHz grid.

The table can be generalized to cover any combination: the main problem is the emissions in the first MHz. Table 2 shows one attempt. Perhaps nicer.
	Table 2: general format for SEM limits

ΔfOOB
(MHz)
	Spectrum emission limit [dBm]
	Measurement bandwidth

	( 0-1
	-21-10log10(BWChannel_CA/20)
	30 kHz

	( 1-5
	-10
	1 MHz

	( (5-BWChannel_CA)
	-13
	1 MHz

	( [BWChannel_CA          -(BWChannel_CA +5)]
	-25
	1 MHz

	Note 1:     BWChannel_CA given in MHz


But is it really necessary to scale the emission level in the first 1 MHz (with 30 kHz measurement bandwidth) beyond 20 MHz? 

2.2
The SEM level in the first 1 MHz

The emission limit in the first 1 MHz is tied to the FCC limit of -13 dBm measured over a bandwidth of 1% of the necessary bandwidth (the channel bandwidth) in accordance with FCC Part 27.53. Then ITU-R SM.1541 notes that the measurement bandwidth may differ from the reference bandwidth, provided the results can be converted to the required reference bandwidth. The -13 dBm/30 kHz for the 3 MHz bandwidth then corresponds to -21 dBm/30 kHz for the 20 MHz and even smaller for the aggregated bandwidth. But is this really necessary from a regulatory perspective?

Suppose we have a 20 + 10 MHz scenario: the emission limit in the aggregated case would then be -22.5 dBm/30 kHz for the first 1 MHz. However, if the 20 MHz carrier is deactivated the 10 MHz SEM for the active carrier with its emission limit of -18 dBm/30 kHz should apply. This problem could be resolved as follows for the aggregated case:

· assume a symmetric SEM but apply the emission limit according to the outermost carrier bandwidth for the first 1 MHz (asymmetric limit), the remaining part of the SEM being symmetric

· assume the emission limit according to the 20 MHz SEM for the 1 MHz case also for aggregated bandwidth > 20 MHz

The second option appears most attractive since a SEM of given necessary bandwidth can be used for several combinations. For aggregation bandwidths < 20 MHz one could use the largest BW as reference, e.g. based on a 10 MHz bandwidth in a 10 + 5 MHz case. The correction suggested for the first 1 MHz may allow smaller guards in some asymmetric (and frequency shifted) cases and for aggregation of more than two CC(s).

Table 2 would then only have -21 dBm/30kHz in the first MHz for any aggregated bandwidth > 20 MHz.

A similar problem occurs for the BS for which the cases 20 MHz and the 5 + 5 + 5 + 5 MHz have different limits for the first 1 MHz. 
3
Proposal 
We propose to include the changes below into TR 36.807 Annex B.

TEXT PROPOSAL:

<start of text proposal for Annex B: Clause 6.6.2.1>
6.6.2.1A
Spectrum emission mask for contiguous intra-band carrier aggregation
The spectrum emission mask of the UE applies to frequencies (ΔfOOB) starting from the ( edge of the aggregated channel bandwidth (Table 5.6A-1). For frequencies ΔfOOB greater than FOOB as specified in Table 6.6.2.1.1-1 the spurious requirements in clause 6.6.3 are applicable. 

Table 6.6.2.1A-1:  Boundary between E-UTRA ΔfOOB and spurious emission domain for intra-band carrier aggregation

	CA Bandwidth Class
	OOB boundary

FOOB
[MHz]

	A
	Table 6.6.3.1-1

	B
	FFS

	C
	BWChannel_CA + 5


6.6.2.1A.1
Minimum requirement
For CA Bandwidth Class A, the power of any UE emission shall not exceed the levels specified in Table 6.6.2.1.1-1 with the aggregated channel bandwidth replacing the channel bandwidth. For frequencies ΔfOOB greater than FOOB as specified in Table 6.6.2.1.1-1 the spurious requirements in clause 6.6.3 are applicable.
For CA Bandwidth Class C, the power of any UE emission shall not exceed the levels specified in Table 6.6.2.1A-1 for the specified aggregated channel bandwidth. For frequencies greater than FOOB as specified in Table 6.6.2.1A.1-2 the spurious requirements in clause 6.6.3 are applicable.
Table 6.6.2.1A-1: General E-UTRA CA spectrum emission mask for Bandwidth Class C
	

	

	

	

	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


	 Spectrum emission limit [dBm]/BWChannel_CA

	ΔfOOB
(MHz)
	29.9

MHz
	30

MHz
	39.8

MHz
	Measurement bandwidth

	( 0-1
	-22.5
	-22.5
	-24
	30 kHz

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

	( 5-29.9
	-13
	-13
	-13
	1 MHz

	( 29.9-30
	-25
	-13
	-13
	1 MHz

	( 30-34.9
	-25
	-25
	-13
	1 MHz

	( 34.9-35
	
	-25
	-13
	1 MHz

	( 35-39.8
	
	
	-13
	1 MHz

	( 39.8-44.8
	
	
	-25
	1 MHz


6.6.2.2.2
Minimum requirement (network signalled value "NS_04")

<end of text proposal for Annex B: Clause 6.6.2.1>
























































































































































































































































































































































































































































































