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1. Introduction

For intra-band contiguous carrier aggregation, the A-MPR allowed for non-contiguous resource allocations can be very large when CA_NS signalling is used.  The situation is much better for contiguous resource allocations, since the A-MPR allowed for contiguous allocations is generally much less.  For example, when CA_NS_01 is signalled, the A-MPR allowed for an allocation ratio of 0.5 is 9.5 dB, regardless of the placement of the allocation within the aggregated carriers.  Conversely, for a contiguous allocation with an allocation ratio of 0.5, the allowed A-MPR can be as small as 5 dB for the aggregation of two 15 MHz carriers.
While contiguous resource allocations are preferred from an A-MPR perspective, there is an issue in that contiguous PUSCH allocations that span the boundary of the aggregated carriers will overlap the PUCCH resource blocks that are semi-statically configured at the edge of the component carriers, and will thus degrade the performance of the PUCCH.  It can also be observed that if the aggregated component carriers are equal in size, any contiguous allocation ratio having an allocation ratio of 0.5 or greater will either overlap both PUCCH regions on one component carrier, or will overlap at least one PUCCH region on both carriers.  As a result, though contiguous resource allocations are preferred from an A-MPR perspective, it will generally not be possible to assign contiguous allocations which span the boundary between carriers or which have an allocation ratio greater than or equal to 0.5 dB while avoiding the PUCCH region.
This issue has been discussed previously in [1] and [2].  In [1], it was proposed that the A-MPR for contiguous resource allocations could be modified to apply to resource allocations that are contiguous except for puncturing by the PUCCH region. In [2], this proposal was considered for the case of general emissions requirements without CA_NS signalling.  In this contribution, the A-MPR reduction for the proposal in [1] is considered for CA_NS_01, CA_NS_02, and CA_NS_03.  Additionally, simulation results are provided showing that the A_MPR proposed in [1] is sufficient to meet CA_NS_01 emissions requirements.  Finally, a draft CR is provided in the Appendix indicating how the proposal in [1] can be incorporated into the specification.

2. A-MPR Difference between Contiguous and Non-Contiguous Allocations
As discussed in [1], there are two methods used in TS 36.101 for specifying the maximum allowed A-MPR for intra-band carrier aggregation when CA_NS signalling is used.  For each CA_NS_0x, a table is defined for contiguous resource allocations and a formula is defined for non-contiguous resource allocations.  In general, contiguous resource allocations are preferred because the allowed A-MPR is typically significantly less for a contiguous allocation than for a non-contiguous allocation with the same number of resource blocks.
For a non-contiguous resource allocation, the allowed A-MPR is a function of the allocation ratio only.  The A-MPR allowed for an allocation ratio of 0.5 for CA_NS_01 through CA_NS_06 is shown in Table 1.  For contiguous resource allocations, the allowed A-MPR is a function of both the size of the allocation and the placement of the allocation.  In Table 1, the minimum A-MPR is shown for a contiguous allocation with an allocation ratio of 0.5, where the minimum is take over all possible placements of the allocation.   Since the allowed A-MPR depends on the size of the component carriers, the minimum A-MPR is provided for the aggregation of two 15 MHz carriers as well as for the aggregation of two 20 MHz carriers.

Table 1: A-MPR reduction from using contiguous A-MPR tables rather than non-contiguous A-MPR formula for contiguous allocations
	CA_NS signalled
	A-MPR for A = 0.5 with non-contiguous formula
	Minimum A-MPR for contiguous allocation with A = 0.5 (75+75 RBs)
	Minimum A-MPR for contiguous allocation with A = 0.5 (100+100 RBs)
	A-MPR reduction for contiguous allocation (75+75 RBs)
	A-MPR reduction for contiguous allocation (100+100 RBs)

	CA_NS_01
	9.5
	5
	6
	4.5
	3.5

	CA_NS_02
	9.5
	2
	3
	7.5
	6.5

	CA_NS_03
	11.5
	2
	4
	9.5
	7.5

	CA_NS_04
	4.5
	4
	3
	0.5
	1.5

	CA_NS_05
	9.5
	5
	6
	4.5
	3.5

	CA_NS_06
	11.5
	2
	0
	9.5
	11.5


The difference in A-MPR for contiguous and non-contiguous allocations for the contiguous aggregation of two component carriers with CA_NS_0x signalling is illustrated in Figure 1.  This example shows the maximum difference in the A-MPR between the non-contiguous and contiguous formulas for an allocation ratio of 0.5. If

four RB’s are semi-statically configured for the PUCCH at the edge of each of two contiguously aggregated 15 MHz component carriers, then all resource block allocations with more than 67 RB’s must be non-contiguous due to blocking by the PUCCH region. However, because 67 RB’s is not an allowed allocation, the largest allowed contiguous allocation is 64 RB’s.  Similarly, if four RB’s are semi-statically configured for the PUCCH at the edge of each of two contiguously aggregated 20 MHz component carriers, then all resource block allocations with more than 92 RB’s must be non-contiguous due to blocking by the PUCCH region.  However, since 92 RB’s is not an allowed allocation, the largest allowed contiguous allocation is 90 RB’s.
3. Reducing A-MPR for Almost-Contiguous Resource Allocations

In [1], it was proposed that the A-MPR for almost contiguous resource allocations could be specified as the minimum of the existing A-MPR for non-contiguous resource allocations and a second A-MPR defined for almost-contiguous resource allocations which is the sum of the A-MPR for the smallest contiguous RB allocation containing the non-contiguous resource allocation and an adjustment factor which depends on the fraction of RB’s which are punctured from the contiguous allocation.  In particular, the specification [3] already defines RBstart and RBend for any resource block allocation as
RBstart 
Indicates the lowest RB index of transmitted resource blocks
RBend
Indicates the highest RB index of transmitted resource blocks
Furthermore, for a contiguous resource allocation, the specification [3] defines 
LCRB
Transmission bandwidth which represents the length of a contiguous resource block allocation expressed in units of resources blocks

For any resource allocation, the total number of transmitted resource blocks is denoted in [3] as
NRB_alloc
Total number of simultaneously transmitted resource blocks in Channel bandwidth or Aggregated Channel Bandwidth.

It can be noted that the A-MPR for any contiguous resource allocation can be determined from tables 6.2.4A.1-1 through 6.2.4A.8-1 for CA_NS_01 through CA_NS_08, respectively, using only  RBstart, RBend, and LCRB.  If we denote the A-MPR for a contiguous allocation as 
MC(RBstart, RBend, LCRB)
then the A-MPR for an almost contiguous resource allocation punctured only by the PUCCH can denoted as

MAC(RBstart, RBend, NRB_alloc),

and can be computed as 

MAC(RBstart, RBend, NRB_alloc) = min{ MC(RBstart, RBend, RBend – RBstart + 1) 

+  10*log10((RBend – RBstart + 1) /NRB_alloc),
        MA  }
where MA denotes the existing A-MPR for the non-contiguous resource allocation with the given allocation ratio equal to A = NRB_alloc / NRB_agg.
An example of how this change can be incorporated into the specification is provided in the Appendix for the case that CA_NS_01 is signalled.
4. Examples of A-MPR reduction with CA_NS_0X signalling

In this section, several examples are provided indicating the A-MPR reduction that would result with the proposed change.  In particular, we consider the contiguous aggregation of two 15 MHz component carriers.  It is assumed that four PUCCH resources are semi-statically allocated at the edge of the two carriers.  Figures 1, 2, and 3 indicate the A-MPR reduction that would result with the proposed change with the signalling of CA_NS_01, CA_NS_02, and CA_NS_03, respectively.  In each Figure, the vertical axis gives the number of allocated RB’s.  If the allocation does not cross the boundary between the two component carriers, then the allocation is contiguous and the number of allocated RB’s is given by
NRB_alloc = RBend – RBstart + 1 .
Alternatively, if the allocation crosses the boundary between the two carriers, the allocation is not contiguous, but is instead almost-contiguous, and the number of allocated RB’s is given by






NRB_alloc = (RBend – RBstart + 1) – 8,

since there are eight RB’s allocated for PUCCH at the edge of the two carriers.  

In Figures 1-3, only the almost-contiguous allocations are shown, since only these allocations benefit from the proposed change.  Thus, for all of the allocations shown in the table, it is the case that 

NRB_alloc = (RBend – RBstart + 1) – 8.

Also, for all of the resource allocations shown, the number of RB’s on each component carrier falls within the set of the allowed PUSCH allocation sizes.
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Figure 1:  Reduction of A-MPR for almost-contiguous resource allocations for CA_NS_01 with the proposed change (aggregation of two 15 MHz carriers with 4 PUCCH resources on each).
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Figure 2:  Reduction of A-MPR for almost-contiguous resource allocations for CA_NS_02 with the proposed change (aggregation of two 15 MHz carriers with 4 PUCCH resources on each).
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Figure 3:  Reduction of A-MPR for almost-contiguous resource allocations for CA_NS_03 with the proposed change (aggregation of two 15 MHz carriers with 4 PUCCH resources on each).
As noted above, any allocation larger than 64 RB’s cannot be contiguous due to blocking by the PUCCH region, and thus without the proposed change, the non-contiguous A-MPR tables must be used for these allocations.  It can be observed that for an almost-contiguous allocation of 65 RB’s, the reduction in A-MPR can exceed 4.5 dB for all three cases of CA_NS_0X signalling considered.
5. Simulation Results for CA_NS_01

Simulations were performed to determine whether the proposed change would provide adequate A-MPR to meet the additional emissions requirements with the signalling of CA_NS_01.  The additional emissions requirements that apply with the signalling of CA_NS_01 are given in Table 2 below.

Table 2: Additional requirements for CA_NS_01 (TS 36.101 Table 6.6.3.3A.1-1) 

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

	E-UTRA band 34
	FDL_low
	- 
	FDL_high
	-50
	1
	

	Frequency range 
	1884.5
	-
	1915.7
	-41
	0.3
	1

	NOTE 1:
Applicable when the aggregated channel bandwidth is confined within frequency range 1940 – 1980 MHz


NOTE:
For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth (300 kHz).
Simulations were performed for the contiguous aggregation of two 15 MHz component carriers with nominal spacing, so that the aggregated bandwidth was 30 MHz.  The modulator impairments used in the simulations were the nominal impairments which apply above 1 GHz:

· Modulator IQ – image = -25 dB

· Modulator carrier leakage = -25 dBc

· Modulator C_IM3 = -60 dBc

In the simulations, it was assumed that the outermost 4 resource blocks of each of the two component carriers were allocated for the PUCCH.  QPSK modulation was used for all simulations.  All possible “almost contiguous” resource allocations were simulated, where almost contiguous resource allocations are resource allocations which cross the boundary between the carriers and which are contiguous with the PUCCH region. 

The simulation results in Figure 4 indicate the A-MPR margin with the proposed change to the allowed A-MPR for CA_NS_01; that is, the Figure indicates the difference between the allowed A-MPR with the proposed change and the A-MPR required in the simulation to meet the emissions requirements.  The margin is positive for all of the resource block allocations which would be affected by the change.
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-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -11.8 -1 -1 -11.6 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -12.1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -12.3 -1 -1 -1 -1 -1 -1 -1 -1 -11.6 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -12.3 -1 -1 -12.5 -1 -1 -1 -1 -12.1 -1 -1 -11.8 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -12.3 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -11.8 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -12.5 -1 -1 -1 -1 -1 -1 -1 -1 -12.1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -12.3 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -12.1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -12.5 -1 -1 -1 -1 -12.5 -1 -1 -1 -1 -12.3 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -12.5 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -12.5 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -12.5 -1 -1 -1 -1 -1 -1 -1 -1 -1 3 -1 -1 -1 3 -1 -1 -1 -1 -1 -1 -1 -1 -12.3 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 3 -1 -1 -1 -1 -1 3 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -12.5 -1 -1 -12.7 -1 -1 -1 -1 -1 -1 -1 -1 -13.2 -1 -1 -1 -1 -1 -1 -1 -1 -12.7 -1 -1 -12.5 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 3 -1 -1 -1 -1 -1 -1 -1 -1 3 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -13.4 -13.2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -12.7 -1 -1 -12.7 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -13.2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -12.7 -1 -1 -12.7 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -13.4 -1 -1 -1 -13.4 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -12.7 -1 -1 -1 -1 -1 -1 -1 -1 -13.2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -13.2 -1 -1 -1 -1 -1 -1 -1 -1 -1 3 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -13.6 -1 -13.6 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 3 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -13.2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 3 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -13.4 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -13.2 -1 -1 -1 -1 -13.4 -1 -1 -13.8 -1 -1 -1 -13.8 -1 -1 -1 -13.6 -1 -1 -13.4 -1 -1 -1 -1 -13.4 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 3 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -13.6 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 3 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 4 -1 -1 -1 -1 -1 -1 -13.8 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -13.8 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -13.2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -13.8 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -13.6 -1 -1 -1 4 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -13.8 -1 -1 -13.8 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -13.6 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -14.2 -1 -1 -1 -14.2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -13.8 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -13.4 -1 -1 -13.6 -1 -1 -1 -1 -13.8 -1 -1 -1 -1 -14.2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -14.2 -1 -1 -1 -1 -1 4 -1 -1 -1 -1 -1 4 -1 -1 -14.2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -13.8 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -14.2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 4 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -14.2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 4 -1 -1 -1 -1 -1 -1 -1 -14.3 -1 -1 -1 -1 -1 -1 -1 -1 4 -1 -1 -1 -1 -1 -1 -1 -1 4 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 4 -1 -1 -1 4 -1 -1 -1 -1 -1 -1 -1 -1 -14.2 -14.2 -1 -1 -1 -1 -1 -1 -14.2 -1 -1 -1 -1 -1 -1 -14.2 -1 4 -1 -1 -1 -1 -1 -1 -1 -1 -14.2 -1 -1 -14.2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -14.2 -1 -1 -1 -1 -1 -1 -1 -1 -14.2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 4 -1 -1 -1 -1 -1 -1 -1 -1 -14.4 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -2 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -14.4 -1 -1 -1 -1 -14.2 -1 -1 -1 -1 -14.4 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -14.2 -1 -1 -1 -1 -14.2 -1 -1 -1 -1 -14.2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -2 -2 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -14.4 -1 -1 -1 -14.3 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -14.3 -1 -1 -1 -14.2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -2 -2 -2 

-2 -2 -2 -2 -1 -1 -14.5 -1 -1 -14.4 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -14.5 -1 -1 -14.3 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -14.4 -1 -1 -14.5 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -2 -2 -2 -2 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -14.4 -1 -1 -1 -1 -1 -1 -1 -1 -14.5 -14.4 -1 -14.5 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -14.3 -1 -14.4 -14.4 -1 -1 -1 -1 -1 -1 -1 -1 -14.4 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -2 -2 -2 -2 -2 

-2 -2 -2 -2 -1 -1 -14.5 -1 -1 -1 -1 -1 -1 -1 -1 -14.4 -1 -1 -14.4 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -14.4 -1 -1 -14.4 -1 -1 -1 -1 -1 -1 -1 -1 -14.5 -1 -1 -1 -1 -1 -1 -1 -1 -1 -2 -2 -2 -2 -2 -2 

-2 -2 -2 -2 -1 -1 -14.7 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -14.4 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -14.4 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -14.7 -1 -1 -1 -1 -1 -1 -1 -1 -2 -2 -2 -2 -2 -2 -2 

-2 -2 -2 -2 -1 -1 -14.7 -1 -1 -14.6 -1 -1 -1 -1 -14.4 -1 -1 -1 -1 -14.5 -1 -14.4 -1 -1 -1 -14.5 -1 -1 -14.3 -1 -1 -14.5 -1 -1 -1 -14.5 -1 -14.4 -1 -1 -1 -1 -14.4 -1 -1 -1 -1 -14.6 -1 -1 -14.7 -1 -1 -1 -1 -1 -1 -1 -2 -2 -2 -2 -2 -2 -2 -2 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -2 -2 -2 -2 -2 -2 -2 -2 -2 

-2 -2 -2 -2 -1 -1 -14.7 -1 -1 -14.7 -1 -1 -1 -1 -14.4 -1 -1 -14.6 -1 -1 -1 -14.5 -1 -1 -1 -14.5 -1 -1 -1 -1 -1 -1 -1 -1 -14.5 -1 -1 -1 -14.5 -1 -1 -1 -14.6 -1 -1 -14.6 -1 -1 -1 -1 -14.7 -1 -1 -14.7 -1 -1 -1 -1 -1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 

-2 -2 -2 -2 -1 -1 -14.7 -1 -1 -14.7 -1 -1 -1 -1 -14.6 -1 -1 -1 -1 -1 -1 -1 -14.5 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -14.2 -1 -1 -1 -1 -1 -1 -1 -14.6 -1 -1 -1 -1 -14.7 -1 -1 -14.7 -1 -1 -1 -1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 

-2 -2 -2 -2 -1 -1 -14.7 -1 -1 -14.7 -1 -1 -1 -1 -1 -1 -1 -1 -14.6 -14.6 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -14.7 -1 -1 -14.7 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -14.6 -14.6 -1 -1 -1 -1 -1 -1 -1 -1 -14.7 -1 -1 -14.7 -1 -1 -1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 

-2 -2 -2 -2 -2 -1 -14.9 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -14.5 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -14.5 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -14.7 -1 -1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 

-2 -2 -2 -2 -2 -2 -1 5 -1 -1 -14.7 -1 -1 -1 -1 -14.6 -1 -1 -14.6 -14.6 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -14.7 -1 -1 -1 -1 -14.7 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -14.6 -14.6 -1 -1 -14.6 -1 -1 -1 -1 -14.7 -1 -1 -1 5 -1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 

-2 -2 -2 -2 -2 -2 -25.5 -1 -1 -15.2 -1 -1 -1 -1 -1 -1 -1 -1 -15.1 -1 -1 -1 -15.1 -1 -1 -1 -1 5 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 5 -1 -1 -1 -15.1 -1 -1 -1 -15.1 -1 -1 -1 -1 -1 -1 -1 -1 -15.2 -1 -1 -15.5 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 

-2 -2 -2 -2 -2 -2 -2 -2 -1 -1 -15.4 -1 -1 -1 -1 -15.1 -1 -1 -1 -1 -15.1 -1 -1 -1 -1 -1 -1 -1 5 -1 -1 -1 -1 -1 -1 -15.2 -1 -1 -1 -1 -1 -1 -1 5 -1 -1 -1 -1 -1 -1 -15.1 -1 -1 -1 -1 -15.1 -1 -1 -1 -1 -15.4 -1 -1 -1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 

-2 -2 -2 -2 -2 -2 -2 -2 -2 -1 -15.4 -1 -1 -1 -1 -15.2 -1 -1 -1 -1 -15.1 -1 -15.1 -1 -1 -1 -1 -1 -1 -1 -1 5 -1 -1 -1 -1 -1 -1 -1 -15.2 -1 -1 -1 -1 -1 -1 -1 -15.1 -1 -15.1 -1 -1 -1 -1 -15.2 -1 -1 -1 -1 -15.4 -1 -1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 

-2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -15.4 -1 -1 -1 -1 -15.2 -1 -1 -15.1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -15.5 -15.5 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -15.1 -1 -1 -15.2 -1 -1 -1 -1 -15.5 -1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 

-2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -25.7 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -15.1 -1 -1 -1 -1 -1 -1 -1 -15.4 -1 -1 -1 -1 -1 -1 -1 -1 -1 -15.2 -1 -1 -1 -1 -1 -1 -1 -15.1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -15.7 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 

-2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -1 -1 -1 -1 -15.4 -1 -1 -15.3 -15.3 -1 -15.1 -1 -1 -1 -15.2 -1 -1 -15.4 -1 -1 -1 -1 -15.4 -1 -1 -1 -1 -15.4 -1 -1 -15.2 -1 -1 -1 -15.1 -1 -15.3 -15.3 -1 -1 -15.4 -1 -1 -1 -1 -1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 
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Figure 4:  A-MPR margin with the proposed reduction of A-MPR for CA_NS_01 emissions requirements for the aggregation of two 15 MHz carriers with 4 PUCCH resources on each.

The simulation results in Figure 5 indicate the amount by which required A-MPR increases for a contiguous allocation when the PUCCH region is punctured.  For each possible almost-contiguous allocation, an additional simulation was performed with the PUCCH region restored.  Thus, the table indicates the difference between the A-MPR needed for the almost contiguous allocation and the A-MPR needed for a contiguous allocation with the same RBstart and RBend.  In most cases, the increase in the necessary A-MPR resulting from the puncturing of the PUCCH region was less than 0.5 dB, and in all cases the increase in the necessary A-MPR was less than 1 dB.
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Figure 5:  The increase of the required A-MPR for contiguous allocations when the PUCCH region is punctured for CA_NS_01 signalling.
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-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -0 -1 -1 -1 -1 -10.3 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -0 -1 -1 -1 -0 -1 -1 -1 -1 -1 -1 -1 -1 -10.1 -1 -1 -1 -1 -1 -1 -1 -1 -10.3 -1 -1 -10.1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -0 -1 -1 -1 -1 -1 -1 -1 -10.1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10.1 -1 -0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -10.1 -1 -1 -1 -0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -0 -1 -1 -1 -0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 0 -1 -1 -1 -1 -0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -0 -1 -1 -1 -1 -1 -1 -1 -1 -10.1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 0 -1 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -10.2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10.2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 0 -1 -1 -1 -1 -1 0 -1 -1 -10.2 -1 -1 -1 -1 0 -1 -1 -1 -1 0 -1 -1 -1 -0 -1 -1 -1 -1 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10.2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10.2 -1 -1 -1 -1 -1 -1 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10.4 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10.2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 0 -1 -1 -10.2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 0 -1 -1 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -10.2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10.2 -1 -1 -1 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10.2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 0 -1 -1 -1 0 -1 -1 -1 -1 -1 0 -1 -1 -1 -1 -10.2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10.2 -1 -1 -1 -1 -10.2 -1 -1 -1 -1 -10.4 -1 -1 -10.6 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -10.2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10.4 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10.4 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 0 -1 -1 -1 -1 -1 -1 -1 -10.2 -1 -1 -1 -1 -1 -1 -1 -1 -0 -1 -1 -1 -1 -1 -1 -1 -10.2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -10.2 -1 -1 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -10.1 -10.1 -1 -1 -1 -1 -1 -1 -10.2 -1 -1 -1 -1 -1 -1 -10.2 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -10.4 -1 -1 -10.4 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

-2 -2 -2 -2 -1 -1 -10.2 -1 -1 -1 -1 -1 -1 -1 -1 -10.1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -10.4 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -2 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -10.4 -1 -1 -1 -1 -10.1 -1 -1 -1 -1 -10.2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10.1 -1 -1 -1 -1 -10.2 -1 -1 -1 -1 -10.4 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -2 -2 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10.3 -1 -1 -1 -10.4 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10.4 -1 -1 -1 -10.1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -2 -2 -2 

-2 -2 -2 -2 -1 -1 -10.5 -1 -1 -10.3 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10.3 -1 -1 -10.1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10.5 -1 -1 -10.5 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -2 -2 -2 -2 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -10.3 -1 -1 -1 -1 -1 -1 -1 -1 -10.4 -10.3 -1 -10.3 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10.1 -1 -10.3 -10.3 -1 -1 -1 -1 -1 -1 -1 -1 -10.3 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -2 -2 -2 -2 -2 

-2 -2 -2 -2 -1 -1 -10.5 -1 -1 -1 -1 -1 -1 -1 -1 -10.3 -1 -1 -10.3 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10.3 -1 -1 -10.3 -1 -1 -1 -1 -1 -1 -1 -1 -10.5 -1 -1 -1 -1 -1 -1 -1 -1 -1 -2 -2 -2 -2 -2 -2 

-2 -2 -2 -2 -1 -1 -10.7 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10.3 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10.3 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10.7 -1 -1 -1 -1 -1 -1 -1 -1 -2 -2 -2 -2 -2 -2 -2 

-2 -2 -2 -2 -1 -1 -10.5 -1 -1 -10.5 -1 -1 -1 -1 -10.3 -1 -1 -1 -1 -10.5 -1 -10.1 -1 -1 -1 -10.3 -1 -1 -10.3 -1 -1 -10.3 -1 -1 -1 -10.3 -1 -10.3 -1 -1 -1 -1 -10.3 -1 -1 -1 -1 -10.5 -1 -1 -10.5 -1 -1 -1 -1 -1 -1 -1 -2 -2 -2 -2 -2 -2 -2 -2 

-2 -2 -2 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -2 -2 -2 -2 -2 -2 -2 -2 -2 

-2 -2 -2 -2 -1 -1 -10.5 -1 -1 -10.5 -1 -1 -1 -1 -10.3 -1 -1 -10.5 -1 -1 -1 -10.3 -1 -1 -1 -10.3 -1 -1 -1 -1 -1 -1 -1 -1 -10.1 -1 -1 -1 -10.5 -1 -1 -1 -10.5 -1 -1 -10.5 -1 -1 -1 -1 -10.5 -1 -1 -10.5 -1 -1 -1 -1 -1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 

-2 -2 -2 -2 -1 -1 -10.5 -1 -1 -10.5 -1 -1 -1 -1 -10.5 -1 -1 -1 -1 -1 -1 -1 -10.3 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -0 -1 -1 -1 -1 -1 -1 -1 -10.5 -1 -1 -1 -1 -10.5 -1 -1 -10.5 -1 -1 -1 -1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 

-2 -2 -2 -2 -1 -1 -10.5 -1 -1 -10.5 -1 -1 -1 -1 -1 -1 -1 -1 -10.5 -10.5 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10.5 -1 -1 -10.7 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10.5 -10.5 -1 -1 -1 -1 -1 -1 -1 -1 -10.5 -1 -1 -10.5 -1 -1 -1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 

-2 -2 -2 -2 -2 -1 -10.7 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10.3 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10.1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10.5 -1 -1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 

-2 -2 -2 -2 -2 -2 -10.7 -1 -1 -10.5 -1 -1 -1 -1 -10.5 -1 -1 -10.5 -10.5 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10.3 -1 -1 -1 -1 -10.3 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10.5 -10.5 -1 -1 -10.5 -1 -1 -1 -1 -10.5 -1 -1 -10.7 -1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 

-2 -2 -2 -2 -2 -2 -20.8 -1 -1 -10.5 -1 -1 -1 -1 -1 -1 -1 -1 -10.5 -1 -1 -1 -10.3 -1 -1 -1 -10.2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10.2 -1 -1 -1 -10.3 -1 -1 -1 -10.5 -1 -1 -1 -1 -1 -1 -1 -1 -10.5 -1 -1 -10.8 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 

-2 -2 -2 -2 -2 -2 -2 -2 -1 -1 -10.7 -1 -1 -1 -1 -10.5 -1 -1 -1 -1 -10.3 -1 -1 -1 -1 -1 -1 -10.9 -1 -1 -1 -1 -1 -1 -10.7 -1 -1 -1 -1 -1 -1 -10.2 -1 -1 -1 -1 -1 -1 -10.3 -1 -1 -1 -1 -10.5 -1 -1 -1 -1 -10.7 -1 -1 -1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 

-2 -2 -2 -2 -2 -2 -2 -2 -2 -1 -10.8 -1 -1 -1 -1 -10.5 -1 -1 -1 -1 -10.4 -1 -10.4 -1 -1 -1 -1 -1 -1 -1 -10.4 -1 -1 -1 -1 -1 -1 -1 -10.5 -1 -1 -1 -1 -1 -1 -1 -10.4 -1 -10.4 -1 -1 -1 -1 -10.5 -1 -1 -1 -1 -10.8 -1 -1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 

-2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -10.6 -1 -1 -1 -1 -10.6 -1 -1 -10.4 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 -10.7 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10.4 -1 -1 -10.6 -1 -1 -1 -1 -10.8 -1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 

-2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -20.8 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10.4 -1 -1 -1 -1 -1 -1 -1 -10.5 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10.4 -1 -1 -1 -1 -1 -1 -1 -10.4 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10.8 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 

-2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -1 -1 -1 -1 -10.6 -1 -1 -10.8 -10.6 -1 -10.4 -1 -1 -1 -10.4 -1 -1 -11.1 -1 -1 -1 -1 -10.4 -1 -1 -1 -1 -10.5 -1 -1 -10.4 -1 -1 -1 -10.4 -1 -10.6 -10.6 -1 -1 -10.6 -1 -1 -1 -1 -1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 

-2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -1 -1 -1 -10.6 -1 -1 -10.6 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10.9 -1 -1 -1 -10.4 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10.6 -1 -1 -10.6 -1 -1 -1 -1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 

-2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -1 -1 -10.8 -1 -1 -10.6 -10.6 -1 -1 -1 -1 -1 -1 -10.2 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10.2 -1 -1 -1 -1 -1 -1 -10.6 -10.6 -1 -1 -10.8 -1 -1 -1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 

-2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -1 -10.8 -1 -1 -1 -1 -10.6 -1 -11.1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10.6 -10.7 -1 -10.3 -10.6 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10.4 -1 -10.6 -1 -1 -1 -1 -10.8 -1 -1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 

-2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -1 1 -1 -1 -10.6 -10.8 -1 -1 -1 -1 -1 -1 -10.6 -1 -1 -10.9 -1 -1 -10.9 -1 -1 -1 -1 -1 -1 -10.4 -1 -1 -10.6 -1 -1 -10.4 -1 -1 -1 -1 -1 -1 -10.6 -10.8 -1 -1 -1 1 -1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 

-2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -20.9 -1 -1 -10.6 -1 -1 -1 -10.6 -1 -1 -1 -10.4 -1 -1 -1 -1 -1 -1 -1 -1 -10.3 -1 -1 -1 -10.4 -1 -1 -1 -1 -1 -1 -1 -1 -10.9 -1 -1 -1 -10.4 -1 -1 -1 -10.6 -1 -1 -1 1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 

-2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -1 -1 -10.7 -10.8 -1 -10.6 -1 -1 -1 -1 -1 -1 -1 -10.5 -1 -1 -1 -1 -1 -0 -1 -10.1 -1 -10.4 -1 -1 -1 -1 -10.8 -1 -1 -1 -1 -1 -1 -1 -10.6 -1 -10.6 -11.4 -1 -1 -1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 

-2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -1 -1 1 -1 1 -1 -10.5 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10.6 -1 -10.8 -10.9 -1 -1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 

-2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -11.1 -10.9 -1 -1 -1 -1 -1 -1 -10.5 -1 -1 -10.6 -1 -1 -1 1 -1 -1 -1 -10.6 -10.5 -1 -1 -1 -10.5 -1 -1 -1 1 -1 -1 -10.5 -1 -1 -1 -1 -1 -1 -1 1 -11.1 -1 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 

-2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -20.9 -10.9 -1 -10.7 -1 -1 -1 -1 -1 -1 -1 -10.8 -1 -1 -1 -1 -1 -1 -1 -10.5 -1 -10.6 -1 -1 -1 -1 -1 -1 -1 -10.6 -1 -1 -1 -1 -1 -1 -1 -10.5 -1 -10.7 -10.9 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 
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Figure 6:  The difference between the proposed A-MPR adjustment for PUCCH puncturing from contiguous allocations and the simulated increase in the required A-MPR for CA_NS_01. 
The results in Figure 6 show the difference between the adjustment term added to the contiguous A-MPR to derive the proposed requirement, given by

10*log10((RBend – RBstart + 1) /NRB_alloc)

and the increase in the needed A-MPR resulting from the puncturing of the PUCCH for all almost-contiguous resource allocations.  In a few cases, the increase in the needed A-MPR resulting from puncturing the PUCCH very slightly exceeded the adjustment term, but never by more than 0.2 dB.  In a significant majority of the cases, the proposed adjustment term exceeded the increase in the needed A-MPR resulting from the puncturing of the PUCCH.  Thus, as shown in Figure 4, the proposed A-MPR for almost contiguous resource allocations and CA_NS_01 signalling seems to be sufficient.
6. Conclusion
In this contribution, the proposal in [1] for reducing the A-MPR allowed for large PUSCH allocations which are non-contiguous due to blocking by the PUCCH region was considered further.  In particular, the A-MPR reduction for almost contiguous resource allocations was provided for the contiguous aggregation of two 15 MHz component carriers, each having 4 resource blocks allocated for the PUCCH, for CA_NS_01, CA_NS_02, and CA_NS_03 emissions requirements.  Additionally, simulation results were provided for CA_NS_01 emissions requirements, indicating that the A-MPR proposed in [1] is sufficient to meet these requirements for resource allocations which are contiguous except for the PUCCH region.  Finally, a draft CR was provided to show how the proposed change can be incorporated into the specification.
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Appendix:  Draft CR for TS 36.101 Sections 3.1 and 6.2.4A.1
1. 3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply in the case of a single component carrier. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Aggregated Channel Bandwidth: The RF bandwidth in which a UE transmits and receives multiple contiguously aggregated carriers.
Aggregated Transmission Bandwidth Configuration: The number of resource block allocated within the aggregated channel bandwidth.
Almost-contiguous resource allocation: A non-contiguous resource allocation spanning the boundary between two aggregated carriers which is equivalent to a first contiguous resource allocation punctured by a second contiguous resource allocation where the second contiguous resource allocation spans the boundary between the aggregated carriers.
Carrier aggregation: Aggregation of two or more component carriers in order to support wider transmission bandwidths. 

6.2.4A.1
A-MPR for CA_NS_01 for CA_1C

If the UE is configured to CA_1C and it receives IE CA_NS_01 the allowed maximum output power reduction applied to transmissions on the PCC and the SCC for contiguously aggregated signals is specified in table 6.2.4A.1-1.

Table 6.2.4A.1-1: Contiguous allocation A-MPR for CA_NS_01

	CA_1C: CA_NS_01
	RBstart
	LCRB [RBs]
	RBstart + LCRB
[RBs]
	A-MPR for QPSK and 16-QAM [dB]

	100 RB / 100 RB
	0 – 23 and 176 – 199
	> 0
	N/A
	≤ 12.0

	
	24 – 105
	> 64
	N/A
	≤ 6.0

	
	106 – 175
	N/A
	> 175
	≤ 5.0

	75 RB / 75 RB
	0 – 6 and 143 – 149
	0 < LCRB ≤ 10
	N/A
	≤ 11.0

	
	
	> 10
	N/A
	≤ 6.0

	
	7 – 90 
	> 44
	N/A
	≤ 5.0

	
	91 – 142
	N/A
	> 142
	≤ 2.0

	NOTE 1:
RB_start indicates the lowest RB index of transmitted resource blocks

NOTE 2:
L_CRB is the length of a contiguous resource block allocation

NOTE 3:
For intra-subframe frequency hopping which intersects regions, notes 1 and 2 apply on a per slot basis

NOTE 4:
For intra-subframe frequency hopping which intersects regions, the larger A-MPR value may be applied for both slots in the subframe


If the UE is configured to CA_1C and it receives IE CA_NS_01 the allowed maximum output power reduction applied to transmissions on the PCell and the SCell with non-contiguous resource allocation is defined as follows

A-MPR = CEIL { min(MA, MAC), 0.5}

Where MA is defined as follows 
MA =
-22.5 A + 17

; 0 ≤ A < 0.20

-11.0 A + 14.7


; 0.20 ≤ A < 0.70

-1.7 A + 8.2


 ; 0.70 ≤ A ≤ 1

and MAC is defined as follows






MAC = 
MC + 10 * log10((RBend – RBstart + 1) / NRB_alloc)









;almost-contiguous resource allocation







MA

; otherwise

Where A = NRB_alloc / NRB_agg., and MC is the contiguous resource allocation A-MPR from Table 6.2.4A.1-1 that applies for a contiguous allocation with






LCRB = RBend – RBstart + 1.
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