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1  Introduction 
The requirements for CA_NS_10 flag were originally introduced during RAN#90 in [1]. The content is based on the original contribution [2] which proposed A-MPR region definitions for contiguous and non-contiguous carrier aggregation with CA_48C. During the original RAN4 meeting the proposals were tweaked for improved uplink performance. In this paper we want to outline a potential issue with the implemented equations for the A-MPR regions and provide a solution.
2  Discussion
The network signalling flag CA_NS_10 was implemented with the big CR [1]. The content for CA_48C is based on [2]. Simulations results for CA_48C and the corresponding region definition and A-MPR values were provided with this contribution. When the A-MPR regions were implemented in TS36.101 the equations were slightly tweaked compared to the original proposal. 
We found that there exists a potential error with the implemented region definitions so that not all edge channels obtain A-MPR but instead need to rely on MPR alone. More specifically, we observed that some CA combinations located at the upper edge of the band do not obtain any A-MPR while those are in most need of additional power back-off due to the near proximity to the out-of-band emission requirements. For illustration the non-contiguous resource allocation located in clause 6.2.4A.10 is shown below. The troubling portion of the equations are highlighted with red colour.

Table 6.2.4A.10-4: A-MPR regions for CA_48C
	Channel Bandwidth, MHz
	Carrier Centre Frequency, Fc, MHz
	A-MPR

	20+5 / 5 + 20
	FL + BWCA/2 ≤ FC < FL + 3*BWCA/2 - 10 MHz 
FH - 3*BWCA/2 + 10 MHz ≤ FC ≤ FH - BWCA/2
	Edge

	
	FL + 3*BWCA/2 - 10 MHz ≤ FC < FH - 3*BWCA/2 + 10 MHz
	Center

	20+10 / 10 + 20
	FL + BWCA/2 ≤ FC < FL + 3*BWCA/2 - 10 MHz 
FH - 3*BWCA/2 + 10 MHz ≤ FC < FH - BWCA/2
	Edge

	
	FL + 3*BWCA/2 - 10 MHz ≤ FC < FH - 3*BWCA/2 + 10 MHz
	Center

	20+15 / 15 + 20
	FL + BWCA/2 ≤ FC< FL + 3*BWCA/2 - 10 MHz 
FH - 3*BWCA/2 + 10 MHz ≤ FC < FH - BWCA/2
	Edge

	
	FL + 3*BWCA/2 - 10 MHz ≤ FC < FH - 3*BWCA/2 + 10 MHz
	Center

	20+20
	FL + BWCA/2 ≤ FC < FL + 3*BWCA/2 - 10 MHz 
FH - 3*BWCA/2 + 10 MHz ≤ FC < FH - BWCA/2
	Edge

	
	FL + 3*BWCA/2 - 10 MHz ≤ FC < FH - 3*BWCA/2 + 10 MHz
	Center

	NOTE:	FL = 3550 MHz, FH = 3700 MHz and BWCA is the combined bandwidth of the contiguous CCs in the CA combination indicated.



To lay out the issue with the highlighted parts of the region definitions, the following tables provide calculations of various parameters such as channel spacing, BACA, the carrier centre frequency FC and the outermost centre frequencies for lower and upper band edge. 
Table 1: Channel spacing and Aggregated Channel Bandwidth (BWCA)
	Channel Bandwidth, MHz
	Foffset, low, MHz
	Foffset, high, MHz
	Channel Spacing, MHz
	BWCA, MHz

	  5 + 20 
	3.25
	10
	11.7
	24.95

	10 + 20
	5.50
	10
	14.4
	29.90

	15 + 20
	7.75
	10
	17.1
	34.85

	20 + 20
	10
	10
	19.8
	39.80

	20 + 5
	10
	3.25
	11.7
	24.95

	20 + 10
	10
	5.50
	14.4
	29.90

	20 + 15
	10
	7.75
	17.1
	34.85



Table 3: CC-Combo at lower band edge. 
The frequencies ful/dl are obtained from Table 4.3.1.2.16A-1 in TS36.508 
	CA Configuration, MHz
	CC1 ful/dl, low
	CC2 ful/dl, low
	Low Edge:
FL + BWCA/2
	Condition
	FC, low MHz

	  5 + 20 
	3553.3
	3565.0
	3562.475
	FL + BWCA/2 ≤ FC
	3562.525

	10 + 20
	3555.5
	3569.9
	3564.950
	FL + BWCA/2 ≤ FC
	3564.950

	15 + 20
	3557.8
	3574.9
	3567.425
	FL + BWCA/2 ≤ FC
	3567.475

	20 + 20
	3560.0
	3579.8
	3569.900
	FL + BWCA/2 ≤ FC
	3569.900

	20 + 5
	3560.0
	3571.7
	3562.475
	FL + BWCA/2 ≤ FC
	3562.475

	20 + 10
	3560.0
	3574.4
	3564.950
	FL + BWCA/2 ≤ FC
	3564.950

	20 + 15
	3560.0
	3577.1
	3567.425
	FL + BWCA/2 ≤ FC
	3567.425



Table 4: CC-Combo at upper band edge. 
The frequencies ful/dl are obtained from Table 4.3.1.2.16A-1 in TS36.508 
	CA Configuration, MHz
	CC1 ful/dl, high
	CC2 ful/dl, high
	High Edge:
FH - BWCA/2
	Condition
	FC, high MHz

	  5 + 20 
	3678.3
	3690.0
	3687.525
	FC ≤ FH - BWCA/2
	3687.525

	10 + 20
	3675.6
	3690.0
	3685.050
	FC < FH - BWCA/2
	3685.050

	15 + 20
	3672.9
	3690.0
	3682.575
	FC < FH - BWCA/2
	3682.575

	20 + 20
	3670.2
	3690.0
	3680.100
	FC < FH - BWCA/2
	3680.100

	20 + 5
	3685.0
	3696.7
	3687.525
	FC < FH - BWCA/2
	3687.475

	20 + 10
	3680.1
	3694.5
	3685.050
	FC < FH - BWCA/2
	3685.050

	20 + 15
	3675.1
	3692.2
	3682.575
	FC < FH - BWCA/2
	3682.525



It can be observed that for all combinations the lower border allows to place the combinations at lowest possible raster point. However, the situation is different for the upper band edge. Here exist several combinations where FC is exactly located at ‘FH - BWCA/2’. For the combinations ‘10 + 20’, ‘20 + 10’, ‘15 + 20’ and ‘20 + 20’ the carrier centre frequency is not included due to the use of ‘<’. 
If the equation ‘≤’ would be used, then those specific cases would be part of the A-MPR region. In the light of the original contribution [2] which proposed ‘≤’ for the upper edge, it seems to be an oversight that ‘≤’ is not used for all upper edge equations. We would like to propose to solve this issue by replacing ‘<’ with ‘≤’ as done in the companion CR [3].
Observation 1: If calculating the carrier centre frequency FC for CA configurations directly bordering the upper band edge it can be shown that certain configurations do not receive any A-MPR allowance. This arises from the equations excluding the upper portion of the band down to exactly the critical carrier centre frequency FC.
Observation 2: The original contribution discussing A-MPR and regions uses ‘≤’ instead of ‘<’ for all upper band edge regions.
Proposal: To resolve the issue of channels located at upper band edge not receiving any A-MPR allowance it is proposed to update the equations for A-MPR regions to use ‘≤’ instead of ‘<’.

3  Conclusions
This contribution describes an oversight found with the CA_48C A-MPR region definitions. The following observations and proposals are made:
Observation 1: If calculating the carrier centre frequency FC for CA configurations directly bordering the upper band edge it can be shown that certain configurations do not receive any A-MPR allowance. This arises from the equations excluding the upper portion of the band down to exactly the critical carrier centre frequency FC.
Observation 2: The original contribution discussing A-MPR and regions uses ‘≤’ instead of ‘<’ for all upper band edge regions.
Proposal: To resolve the issue of channels located at upper band edge not receiving any A-MPR allowance it is proposed to update the equations for A-MPR regions to use ‘≤’ instead of ‘<’.
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