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1
Introduction

This contribution contains some ideas and proposals for problems with no obvious resolution. We consider the definition of the SEM and ACLR for intra-band CA and end with a text proposal for TR 36.807 Annex B. 
The key is to specify both the “necessary bandwidth” for the SEM and the aggregated bandwidth for ACLR in terms of Rel-8 carrier bandwidths and then set these equal. We only consider the scenarios agreed for Rel-10 but attempt at making the definitions as general as possible, not to preclude further developments and extensions for later releases. The concepts can easily be generalized to more than two CC(s).

It is proposed to specify the requirements on the unwanted emission assuming the nominal Rel-8 carrier spacing adjusted to a 300 kHz grid, which will be dimensioning case. Hence the requirements should also be met using a smaller spacing down to tight packing of the CC(s). We would not like to mandate tight packing since this may degrade the performance for legacy UE(s) in e.g. boundary regions between Rel-10 and Rel-8/9 cells [1]. This is relevant for carrier aggregation in existing bands such as Band 1 and Band 40 specified for Rel-10. However, minimum spacing could be chosen for new bands in the 3.4-4.2 GHz range in which there is no legacy equipment and larger aggregated bandwidth up to 100 MHz is not impossible.
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Purpose of ACLR and SEM

Contrary to UTRA, the E-UTRA SEM is not aligned with the ACLR: the purpose of the E-UTRA SEM is to meet regulatory unwanted emission requirements with a reasonable granularity w r t bandwidth, whereas ACLR is used for coexistence studies. In most regulatory bodies, the spectrum mask is used as the condition for coexistence between different services. However, it now appears that the use of both the SEM and the ACLR as least restrictive conditions has gained acceptance from the ECC [2].
For Rel-8 the SEM applies w r t the nominal channel bandwidth (1.4 MHz etc), the same applies for ACLR that is measured at a frequency offset determined by the nominal channel spacing, see Figure 1. 

[image: image18.bmp]
Figure 1: the SEM and ACLR definitions for Rel-8.

The set of CC bandwidths are the same as the set of Rel-8 channel bandwidths BWChannel. Hence it is reasonable to ask if these bandwidths could be used as a basis for determining measurement bandwidth and frequency offsets also for intra-band carrier aggregation. 
3
Scenarios for intra-band contiguous carrier aggregation

Before discussing the definition of E-UTRA ACLR and the boundaries for OOB and spurious emission it is worth looking at the possible scenarios for carrier aggregation.

For existing bands, the most obvious scenario for aggregation of large bandwidths within a single operator allocation > 25 MHz is TDD operation in e.g. Band 38 or Band 40: aggregation of two 20 MHz carriers can be made and there is still room for adjacent operators in the band. Figure 2 shows this scenario. 

[image: image2]
Figure 2: Rel-10 deployment with adjacent Rel-8/9 deployment.
For initial Rel-8/9 deployment it is reasonable to assume that the Rel-8 nominal carrier spacing is used, perhaps aligned with the 300 kHz granularity anticipating later releases. The allocated operator block must then be a multiple of the Rel-8 bandwidths to allow the legacy spacing and guard bands to adjacent operators. When CA is deployed, the operator might choose to configure the minimal spacing if sufficiently confident that legacy operation will not be affected. The allocated operator block remains the same, whence it appears reasonable to assume that 
· the same SEM should apply regardless of the spacing chose in view of the fact that regulatory emission requirements normally apply at the boundary of the operator block. 
For FDD, most operator allocations are ≤ 25 MHz so the most likely scenario for aggregation of large bandwidths is network sharing. Reasonable assumptions for this case are that the spacing between the carriers of the collaborating operators is not aligned initially and that the total block of the two operator allocations is a sum of Rel-8 bandwidths (or close). Figure 3 shows a case with two 20 MHz carriers belonging to different operators in e.g. Band 7.

[image: image3]
Figure 3: network sharing scenario for FDD.
When deploying CA the sharing partners need to align carrier frequency to the 300 kHz raster, this spacing could be anything from the minimum (tight packing) to the Rel-8. Figure 4 shows the case in which tight packing is used.  

[image: image4]
Figure 4: network sharing scenario for FDD with tight packing.
However, the use of tight packing in this case would be slightly odd from a UE emission perspective in the absence of additional carrier types, and the UE receiver must be able to cope with a carrier spacing up to the nominal for Rel-8. It appears reasonable that the same SEM should apply regardless of the carrier spacing since regulatory requirement would apply at the boundary of the combined operator block, which is assumed to be  close to a sum of Rel-8 bandwidths (each operator should be able to operate a Rel-8 system with appropriate guards). 
An operator may also aggregate a carrier with large bandwidth with one of the smallest bandwidths to increase the utilization of an operator block slightly larger than the large bandwidth: e.g. 20 + 3 MHz as shown in Figure 5 or 10 + 1.4 MHz to cover a 12 MHz block.

[image: image5]
Figure 5: aggregation of a carrier with large bandwidth with one of the smallest bandwidths.
Legacy operation on the two carriers in Figure 5 would assume an operator block of 23 MHz. However, satisfying any SEM for aggregation of these CC(s) would necessitate a shift of the centre frequencies and possibly a smaller carrier spacing than the Rel-8 nominal. Choosing a SEM with a necessary bandwidth as a sum of the Rel-8 bandwidth still seem reasonable, otherwise the OOB and spurious emission limits would be tied to the actual carrier spacing used. The sum of the Rel-8 bandwidths should give sufficient granularity to cover many operator block allocations. 
4
What is the necessary bandwidth of the CA SEM?

The above use cases for existing bands suggests using the sum of the bandwidths of the CC(s) as the necessary bandwidth, or following the notions of ITU-R SM.1541 for the multi-carrier (transponder) case,  
Total assigned CA bandwidth = BWCC1 + BWCC2
and with the OOB and spurious regions defined with respect to this. This should cover the required operator block size necessary to operate a shared network for FDD or a single-operator TDD case with large CC bandwidths. This would generate a 

· finite set of SEM for each CA Class, e.g. 30 and 40 MHz for class C assuming equal bandwidths (add 35 MHz if the 15 + 20 MHz combination is allowed)
This would be more similar to Option 1 in Section 5.6A in [3] and would cover any carrier spacing less than or equal to the nominal Rel-8 (adjusted to 300 kHz), e.g. the 40 MHz SEM also applies for 100+100 RB with tight packing. For new operating bands > 3.4 GHz with large passband use of minimum spacing and thus a necessary bandwidth not compatible with a sum of Re-8 bandwidths could be viable for the specification since no problems with backwards compatibility. 
The most awkward case is that of unequal bandwidths for which the guard bands assuming Rel-8 operation as shown in Figure 6. The SEM is indicated in red (the symmetric part on the lower side not shown). Starting from the nominal Rel-8 spacing it might not be possible to meet the SEM for the first 1 MHz in the OOB region with the smaller guard of the smaller CC bandwidth.

[image: image6]
Figure 6: SEM with unequal CC bandwidths.
In this case we propose to specify the SEM assuming a minimum guard resulting from
· shifting the aggregated carriers along the 100 kHz raster such that symmetrical guards are obtained but retaining the Rel-8 nominal carrier spacing.
This would also be applicable to any smaller channel spacing configured. The shift should be feasible if the carriers belong to the same operator, but may be more itching for sharing partners. Nevertheless, a back-off may still be needed for meeting the mask in the first 1 MHz of the OOB region (Figure 6), particularly for large aggregated bandwidths > 20 MHz if scaling of the Rel-8 SEM is used.
5
The SEM level in the first 1 MHz

Is it necessary to scale the emission level in the first 1 MHz (with 30 kHz measurement bandwidth) beyond 20 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 aggregated bandwidth. But is this really necessary from a regulatory perspective?
Suppose we have a 20 + 10 MHz scenario (the channel spacing not important here): 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 an 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 (30 MHz for 20 + 10 MHz, 15 + 15 MHz and possible new carrier types). 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).
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. 

6
The SEM and the guard

If the total assigned CA bandwidth (necessary bandwidth for multi-carrier) is taken as BWCC1 + BWCC2 the minimum one-sided guard band assuming a shift, if necessary, of the carrier frequencies with nominal Rel-8 carrier spacing would be

GB = 0.025 (BWCC1 + BWCC2) 

neglecting the requirement of alignment with a 300 kHz raster for simplicity of notation. For aggregation of CC(s) equal bandwidth no shift is necessary and the guard is the same as in Rel-8 for each CC. A smaller carrier spacing would generate a larger guard band or later on enable additional new carrier types within the necessary bandwidth as long as the minimum guard is met. 
The shift of CC carrier frequencies to EARFCN on a 300 kHz is necessary in any case: for the single-operator case this is “straightforward” (but not carried out on New Years Eve), while coordination is needed in the shared-network case. In the latter case the respective legacy networks of the partners surrounding the shared Rel-10 deployment should also be coordinated to avoid problems in the boundary regions. 
The size of the OOB region should follow the recommendation in ITU-R SM.1539 for the “wideband case” as proposed in [4]:
OOB region = BN + BU = (BWCC1 + BWCC2) + 5 MHz,
the spurious region then obviously starts at an offset of
1.5BN + BU = 1.5(BWCC1 + BWCC2) + 5 MHz,

from the centre of the necessary bandwidth of the aggregated carriers. 
For the CA Class B with two aggregated carriers the spectrum masks would look as follows for the 15 + 15 and 20 + 20 MHz cases in Band 1 or Band 40 (assuming the equal bandwidths):
	Table 1: General E-UTRA CA spectrum emission mask for Class B (100 < NRB < 200)
ΔfOOB
(MHz)
	30
MHz
	40

MHz
	Measurement bandwidth

	( 0-1
	-21
	-21
	30 kHz

	( 1-2.5
	-10
	-10
	1 MHz

	( 2.5-2.8
	-10
	-10
	1 MHz

	( 2.8-5
	-10
	-10
	1 MHz

	( 5-30
	-13
	-13
	1 MHz

	( 30-35
	-25
	-13
	1 MHz

	( 35-40
	
	-13
	1 MHz

	( 40-45
	
	-25
	1 MHz


For the first 1 MHz (in italics) we have assumed the emission limit equal to that of the 20 MHz Rel-8 mask in accordance with the arguments above. 
The guard bands for Class B would be 750 kHz for 15 + 15 MHz and 1 MHz for 20 + 20 MHz. If tight packing is used the guard band would increase to approximately 2 MHz for the 20 + 20 MHz case. The mask above applies regardless of carrier spacing < Rel-8/9, the proper maximum spacing aligned to the 300 kHz raster being
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with all bandwidths in kHz. The minimum guard bands for the lowest CA classes would be as in the table below, put in between square brackets since the 300 kHz requirement is neglected (for simplicity of exposition)
· Table 5.6-1. Definition of the Guard band size
	CA Bandwidth Class
	Aggregated Transmission Bandwidth Configuration, NRB_agg
[RBs]
	Minimum guard band, BWGB 

[MHz]

	A
	NRB, agg ≤ 100
	[0.05BWCC1]

	A2
	NRB, agg ≤ 100
	[0.025(BWCC1+BWCC2)]

	B
	100 < NRB, agg ≤ [200]
	[0.025(BWCC1+BWCC2)] 

	C
	[200] < NRB, agg ≤ [300]
	TBD

	D
	[300] < NRB, agg ≤ [400]
	TBD

	E
	[400] < NRB, agg ≤ [500]
	TBD


This approach would deviate from the current RAN4 working assumption:
1. 
Adopt the 40 MHz SEM agreed in RAN4 #52 (R4-093151) for 100+100 RB CA transmission bandwidth configuration  noting that NS_x approach can be used to meet additional regional requirements. 

2. 
SEM requirement is defined per carrier aggregation bandwidth class.
Item 2 would mean that all CC BW combinations within a CA class will have the same SEM, which leads to inconsistencies as pointed out in [5]. This is now avoided.
7
ACLR and legacy systems
For FDD operation in existing bands, it is more likely that aggregated systems with total bandwidths > 20 MHz is surrounded by one or two legacy systems. From a coexistence perspective, it is relevant to ensure that surrounding Rel-8/9 victims are sufficiently protected from a Rel-10 aggressor. It is therefore more requisite to use an EUTRAACLR1 metric with a measurement bandwidth equal to the outermost CC rather than the total bandwidth as pointed out in [6]. The measurement bandwidth of the adjacent channel is the maximum transmission configuration the outermost assigned channel using a rectangular filter, whereas the measurement bandwidth of the assigned channel is the total assigned RB configuration (including any gap resulting from the carrier spacing). The frequency offsets used for the measurements are expressed in terms of Rel-8 channel bandwidths as shown in Figure 7: note that the adjacent carrier frequency is always at the same offset from the centre of the total assigned bandwidth (the necessary bandwidth for the SEM) regardless of the spacing used between the assigned CC(s). The assigned carriers should be centered within the total assigned bandwidth so that the guard bands are symmetrical.

Using this definition, it would be rather obvious to require

(6.1)
EUTRAACLR1 > 30 dB,

so that legacy systems are not exposed to more interference from a Rel-10 network with CA than another legacy EUTRA network. The nominal Rel-8 carrier spacing would be the dimensioning case, the guard band is smallest then.

[image: image8]
Figure 7: frequency offsets for EUTRAACLR1.
The EUTRAACLR1 definition above would also be consistent with the case of a deactivated carrier (or for UE categories only supporting one uplink), see Figure 8. Furthermore, the definition of EUTRAACLR1 would yield ACIR if combined with the BS ACS assuming the outermost BS channel has the same bandwidth as the UE adjacent channel.
The EUTRAACLR1 core requirement should apply for any allocation across the two CC(s), which include the case of a deactivated carrier, but all combinations can of course not be covered by the conformance testing. If uniform power spectral density is applied across the two CC(s) for unequal bandwidths, then the requirement for the outermost narrower CC (BWCC2 in Figure 7) would be met if the requirement is met for the other wider CC. 

[image: image9]
Figure 8: one of the two CC deactivated

The case above is equally applicable to TDD. However, for operations in TDD bands with large passband, e.g. Band 40, a Rel-10 aggressor could potentially be surrounded by either a Rel-10 victim or several legacy systems in adjacent and alternate blocks (assuming U/D synchronization). This would justify choosing a measurement bandwidth of the adjacent channel(s) equal to the total assigned bandwidth or using EUTRAACLR2 across alternate adjacent carriers [6], but we shall instead consider the relation to the SEM.
8
ACLR in relation to SEM

For EUTRA the SEM and ACLR are used for different purposes; integrating the SEM over an interval corresponding to the ACLR measurement bandwidth yields a result that grossly over-estimates ACLR. Therefore it would be relevant to specify an ACLR metric for an adjacent channel bandwidth close to the size of the OOB region BN + BU or BN = BWCC1 + BWCC2 at least. Choosing the latter, we have the scenario depicted in Figure 9 where the red contour signifies the SEM. 

[image: image10]
Figure 9: ACLR (almost) adjusted to the SEM.
The measurement bandwidth of the assigned CC(s) and the adjacent channel would be the same: 

(Fedge_high – min BWGB) – (Fedge_high – min BWGB) = BWCC1 + BWCC2 – 2 min BWGB
where min BWGB is the minimum guard band resulting from the Rel-8 nominal carrier spacing adjusted to a 300 kHz and following the notation of Section 5.5 of TR 37.806. The metric is labelled EUTRAACLR2 and would not be consistent with the corresponding definition for BS (the alternate adjacent channel) unlike EUTRAACLR1. 
9
New carrier types

For CA Bandwidth Class A-C with up to two aggregated CC(s) of Rel-8 bandwidths, the above method does not impose any restrictions. The definitions are applicable for any carrier spacing with the nominal Rel-8 being the worst. In fact, for any Class, new carrier types could be included in later releases by increasing number of allowed CC(s) if possible from a compatibility viewpoint. However, the EUTRAACLR1 definition must be modified to account for new carrier types assuming the bandwidth will not be compatible with Rel-8.
It is also straightforward to extend the definitions to > 2 component carriers. If minimum spacing is used for new bands, e.g. in the 3.4-4.2 GHz range, the necessary bandwidth for the SEM and the frequency offsets for the ACLR have to be changed. This would effectively mandate minimum spacing for these bands, but perhaps viable since no backwards compatibility problems expected.
10
Proposal
For intra-band carrier aggregation, we propose to specify

· the necessary bandwidth for the SEM

· the frequency offsets for ACLR

in terms of Rel-8 channel bandwidths and to use

· ACLR and SEM definitions that are independent of the carrier spacing

· symmetric guard bands with regard to the aggregated bandwidths and thus the component carriers centred within the said aggregated bandwidth for all bandwidth combinations.

This would generate a finite set of emission masks for each CA Bandwidth Class. The nominal Rel-8 spacing is the worst case and should be used for the specification in order to maintain performance for legacy devices. This would cover FDD and TDD operation existing operating bands (up to Rel-10).

We propose that the text proposal below is included into Annex B of TR 36.807. Note that the changes to Clause 5.5 are not complete. Furthermore, the spectral emission mask for Class B covers the 10 + 10 MHz case (with the limit of the first 1 MHz according to the 10 MHz mask), while the masks for Class C cover the cases 15 + 15 MHz and 20 + 20 MHz. The former would also cover any asymmetric combination summing up to 30 MHz aggregated bandwidth like e.g. 10 + 20 MHz. The minimum guard bands would be the same for each aggregated bandwidth.
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TEXT PROPOSAL:

<start of text proposal for Annex B: Clause 5>

5.5A
CA Operating bands

E-UTRA carrier aggregation is designed to operate in the operating bands defined in Tables 5.5A-1 and 5.5A-2.
Table 5.5A-1 Intra band CA operating bands
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_1
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz  
	–
	2170 MHz
	FDD

	CA_40
	40
	2300 MHz 
	–
	2400 MHz
	2300 MHz 
	–
	2400 MHz
	TDD


Table 5.5A-2 Inter band CA operating bands
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_1-5


	1
	1920 MHz
	–
	1980 MHz
	2110 MHz  
	–
	2170 MHz
	FDD



	
	5
	824 MHz
	–
	849 MHz
	869 MHz 
	–
	894 MHz
	


5.6
Channel bandwidth

Requirements in present document are specified for the channel bandwidths listed in Table 5.6-1.

Table 5.6-1 Transmission bandwidth configuration NRB in E-UTRA channel bandwidths

	Channel bandwidth BWChannel [MHz]
	1.4
	3 
	5
	10
	15
	20

	Transmission bandwidth configuration NRB
	6
	15 
	25
	50
	75
	100


Figure 5.6-1 shows the relation between the Channel bandwidth (BWChannel) and the Transmission bandwidth configuration (NRB). The channel edges are defined as the lowest and highest frequencies of the carrier separated by the channel bandwidth, i.e. at FC +/- BWChannel /2.
[image: image1]

[image: image11]
[image: image14.emf]  C hannel  edge  

Figure 5.6-1 Definition of Channel Bandwidth and Transmission Bandwidth Configuration for one E‑UTRA carrier

5.6A CA Channel bandwidth
For contiguously aggregated component carriers Aggregated Channel Bandwidth and Aggregated Channel Bandwidth Edges are defined as follows, see Figure 5.6A-1.

[image: image12]
Figure 5.6A-1. Definition of Aggregated Channel Bandwidth and Aggregated Channel Bandwidth Edges

The lower edge of the aggregated channel bandwidth used as a frequency reference point for transmitter and receiver requirements is defined as Fedge_low = FC_low - Foffset.
The higher edge of the aggregated channel bandwidth used as a frequency reference point for transmitter and receiver requirements is defined as Fedge_high = FC_high + Foffset
The aggregated channel bandwidth, BWChannel_CA, is defined as follows:

BWChannel_CA = Fedge_high - Fedge_low [MHz]
Foffset is a frequency offset from FC_high (low) to the upper (lower) Aggregated Channel bandwidth edge Fedge_high (low). Foffset depends on the transmission bandwidth configuration of the upper (lower) edge component carrier and is defined as 

Foffset = 0.18 * (Edge CC transmission bandwidth configuration)/2 + guard band [MHz]
Where BWGB is defined as follows:


	
	

	


	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Table 5.6A-1: aggregated bandwidth BWChannel_CA and minimum guard band
	CA Bandwidth Class
	Aggregated transmission bandwidth configuration [PRB]
	Maximum number of CC
	Aggregated bandwidth 
	Minimum Guard Band [kHz]

	A
	NRB,agg ≤ 100
	1
	BWCC1
	0.05BWCC1

	B
	NRB,agg ≤ 100
	2
	BWCC1 + BWCC2
	[0.025(BWCC1 + BWCC2)]

	C
	100 < NRB,agg ≤ 200
	2
	BWCC1 + BWCC2
	[0.025(BWCC1 + BWCC2)]

	D
	200 < NRB,agg ≤ [300]
	FFS
	FFS
	FFS

	E
	[300] < NRB,agg ≤ [400]
	FFS
	FFS
	FFS

	F
	[400] < NRB,agg ≤ [500]
	FFS
	FFS
	FFS

	
	
	
	
	


Editor’s note: the channel bandwidths BWCC1 and BWCC2 are specified in Table 5.6.1A-1 in Section 5.6. The minimum guard band above does not account for alignment with a 300 kHz grid. 
The channel spacing between centre frequencies of contiguously aggregated component carriers is defined in clause 5.7A.1.
<end of text proposal for Annex B: Clause 5>

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

6.6.2
Out of band emission

The Out of band emissions are unwanted emissions immediately outside the assigned channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. This out of band emission limit is specified in terms of a spectrum emission mask and an Adjacent Channel Leakage power Ratio.

6.6.2.1
Spectrum emission mask

The spectrum emission mask of the UE applies to frequencies (ΔfOOB) starting from the ( edge of the assigned E-UTRA channel bandwidth.  For frequencies greater than (ΔfOOB) as specified in Table 6.6.2.1.1-1 the spurious requirements in clause 6.6.3 are applicable.

6.6.2.1.1
Minimum requirement

The power of any UE emission shall not exceed the levels specified in Table 6.6.2.1.1-1 for the specified channel bandwidth.

Table 6.6.2.1.1-1: General E-UTRA spectrum emission mask 

	Spectrum emission limit (dBm)/ Channel bandwidth  

	ΔfOOB
(MHz)
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	Measurement bandwidth

	( 0-1
	-10
	-13
	-15 
	-18
	-20
	-21
	30 kHz 

	( 1-2.5
	-10
	-10
	-10
	-10
	-10
	-10 
	1 MHz

	( 2.5-2.8
	-25
	-10
	-10
	-10
	-10
	-10 
	1 MHz

	( 2.8-5
	
	-10
	-10
	-10
	-10
	-10
	1 MHz

	( 5-6
	
	-25
	-13
	-13
	-13
	-13
	1 MHz

	( 6-10
	
	
	-25
	-13
	-13 
	-13 
	1 MHz

	( 10-15
	
	
	
	-25
	-13 
	-13 
	1 MHz

	( 15-20
	
	
	
	
	-25 
	-13 
	1 MHz

	( 20-25
	
	
	
	
	
	-25 
	1 MHz


Note:
 As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
6.6.2.1A
Spectrum emission mask for 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).  
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 greater than (ΔfOOB) as specified in Table 6.6.2.1.1-1 the spurious requirements in clause 6.6.3 are applicable.
For CA Bandwidth Class B, the power of any UE emission shall not exceed the levels specified in Table 6.6.2.1A.1-1 for the specified channel bandwidth. For frequencies greater than (ΔfOOB) as specified in Table 6.6.2.1A.1-1 the spurious requirements in clause 6.6.3 are applicable.
Table 6.6.2.1A.1-1: General E-UTRA CA spectrum emission mask for Bandwidth Class B
	Spectrum emission limit [dBm]
/aggregated channel bandwidth

	ΔfOOB
(MHz)
	20

MHz
	Measurement bandwidth

	( 0-1
	-18
	30 kHz

	( 1-5
	-10
	1 MHz

	( 5-20
	-13
	1 MHz

	( 20-25
	-25
	1 MHz


For CA Bandwidth Class C, the power of any UE emission shall not exceed the levels specified in Table 6.6.2.1A.1-2 for the specified channel bandwidth. For frequencies greater than (ΔfOOB) 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-2: General E-UTRA CA spectrum emission mask for Bandwidth Class C
	Spectrum emission limit [dBm]/aggregated channel bandwidth

	ΔfOOB
(MHz)
	30
MHz
	40

MHz
	Measurement bandwidth

	( 0-1
	-21
	-21
	30 kHz

	( 1-5
	-10
	-10
	1 MHz

	( 5-30
	-13
	-13
	1 MHz

	( 30-35
	-25
	-13
	1 MHz

	( 35-40
	
	-13
	1 MHz

	( 40-45
	
	-25
	1 MHz


6.6.2.2
Additional Spectrum Emission Mask 
This requirement is specified in terms of an "additional spectrum emission" requirement.
<end of text proposal for Annex B: Clause 6.6.2.1>
<start of text proposal for Annex B: Clause 6.6.2.3>

6.6.2.3
Adjacent Channel Leakage Ratio 

Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency.  ACLR requirements are specified for two scenarios for an adjacent E -UTRA and /or UTRA channel as shown in Figure 6.6.2.3 -1.
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E-UTRAACLR1 

UTRA  ACLR2  

UTRA ACLR1  

RB  

E - UTRA channel     Channel    

Δf OOB    


Figure 6.6.2.3-1: Adjacent Channel Leakage requirements

6.6.2.3.1
Minimum requirement E-UTRA 

E-UTRA Adjacent Channel Leakage power Ratio (E-UTRAACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency at nominal channel spacing.  The assigned E-UTRA channel power and adjacent E-UTRA channel power are measured with rectangular filters with measurement bandwidths specified in Table 6.6.2.3.1-1. If the measured adjacent channel power is greater than –50dBm then the E-UTRAACLR shall be higher than the value specified in Table 6.6.2.3.1-1. 

Table 6.6.2.3.1-1:  General requirements for E-UTRAACLR
	
	Channel bandwidth / E-UTRAACLR1   / measurement bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	E-UTRAACLR1
	30 dB
	30 dB
	30 dB
	30 dB
	30 dB
	30 dB

	E-UTRA channel Measurement bandwidth
	1.08 MHz
	2.7 MHz
	4.5 MHz
	9.0 MHz
	13.5 MHz
	18 MHz

	Adjacent channel centre frequency offset (in MHz)
	+1.4

/

-1.4
	+3.0

/

-3.0
	+5

/

-5
	+10

/

-10
	+15

/

-15
	+20

/

-20


6.6.2.3.1A
Minimum requirement E-UTRA for intra-band carrier aggregation
For intra-band carrier aggregation, E-UTRA Adjacent Channel Leakage power Ratio (E-UTRAACLR) is the ratio of the filtered mean power centred on the assigned component carriers within the aggregated bandwidth to the filtered mean power centred on an adjacent channel frequency at a frequency offset specified in Table 6.6.2.3.1A-1.  The assigned E-UTRA channel power and adjacent E-UTRA channel power are measured with rectangular filters with measurement bandwidths specified in Table 6.6.2.3.1A-1. 
For CA Bandwidth Class A, the minimum requirements specified in Clause 6.6.2.3.1 apply.
For CA Bandwidth Class B and C, the E-UTRAACLR1/2 shall be higher than the values specified in Table 6.6.2.3.1A-1 if the measured adjacent channel power is greater than –50dBm.
Table 6.6.2.3.1A-1:  General requirements for CA Bandwidth Class B and C
	
	E-UTRAACLR1/2 / measurement bandwidth / frequency offset

	E-UTRA measurement bandwidth
[MHz]
	Fedge_high – BWGB – (Fedge_low + BWGB)

	E-UTRAACLR1
[dBc]
	[30]

	Adjacent channel centre frequency offset
[MHz]
	0.5BWCC1 + BWCC2
/

-BWCC1 – 0.5BWCC2

	Measurement bandwidth for adjacent channel 

[MHz]
	0.9BWCC2
/

0.9BWCC1

	E-UTRAACLR2
[dBc]
	TBD

	Adjacent channel centre frequency offset

[MHz]
	BWCC1 + BWCC2
/

-BWCC1 – BWCC2

	Measurement bandwidth for adjacent channel 

[MHz]
	Fedge_high – BWGB – (Fedge_low + BWGB)

	Note 1:
The frequency offset is measured with regard to the centre frequency of the E-UTRA measurement bandwidth (centre of the aggregated channel bandwidth) 
Note 2:
BWGB is the bandwidth of the minimum guard band in Table 5.6A-1 




Editor’s note: the channel bandwidths BWCC1 and BWCC2 are specified in Table 5.6.1A-1 in Section 5.6. 
6.6.2.3.2
Minimum requirements UTRA 

UTRA Adjacent Channel Leakage power Ratio (UTRAACLR) is the ratio of the filtered mean power centred on the assigned E-UTRA channel frequency to the filtered mean power centred on an adjacent(s) UTRA channel frequency. 

<end of text proposal for Annex B: Clause 6.6.2.3>
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Aggregated Transmission Bandwidth Configuration, NRB_agg [RB]
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For each carrier, the center sub carrier (corresponds to DC in baseband) is not transmitted in downlink
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Aggregated Channel Bandwidth, BWchannel_CA [MHz]
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Center subcarrier (corresponds to DC in baseband) is not transmitted in downlink
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