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1
Introduction
In this contribution we present simulation results form almost contiguous MPR and repeat the proposal for associating one CA_NS value to indicate no additional emission requirements.

2
Discussion

2.1 Background

Big benefits on lowering the needed MPR for contiguous intraband CA has been presented in [1] by defining almost contiguous MPR.

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


Proposed way to specify from [1]

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

Where 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.
2.2 Scenarios
First we take a look how many gaps due to PUCCH there can be in 2CC aggregation. Scell can be Pcell for other UE’s thus PUCCH gaps exists on both carriers since REL-10 and RAN 1 is extending PUCCH on Scell during REL-13.
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2.3 MPR Results

In Tables 1 and 2 we present simulations results needed MPR for almost contiguous allocation and how much the formula presented in [1] would yield. Table 1 is “full” allocation punctured by various PUCCH regions and Table 2 is “half” allocation punctured by various PUCCH regions.

For each table row, multiple allocations were simulated, varying by whether overprovisioning was applied in each CC. Among these allocations, the one that provides the greatest reduction in MPR is shown in the table. 

Table 1 20+20 MHz, 180 RB (~full) allocation
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	For each of the table rows, multiple allocations were simulated, varying by whether overprovisioning was applied in each CC. Among these allocations, the one that requires the greatest MPR is shown in the table. 20+20 MHz, 180 RB (~full) allocation straddling across PUCCH RB's, QPSK

	# of PUCCH gaps
	PUCCH size
	MAC Simulated
	MAC Calculated
	MA  Calculated
	Benefit MA - MAC

	1 PUCCH Gap
	1 RB
	1.5
	2.0
	3.1
	1.1

	
	2 RB
	1.5
	2.0
	3.1
	1.0

	
	3 RB
	1.5
	2.1
	3.1
	1.0

	
	4 RB
	1.5
	2.1
	3.1
	1.0

	2 PUCCH Gaps
	1 RB
	1.7
	2.0
	3.1
	1.0

	
	2 RB
	1.8
	2.1
	3.1
	1.0

	
	3 RB
	1.8
	2.1
	3.1
	0.9

	
	4 RB
	1.9
	2.2
	3.1
	0.9

	3 PUCCH Gaps
	1 RB
	1.7
	2.1
	3.1
	1.0

	
	2 RB
	1.8
	2.1
	3.1
	0.9

	
	3 RB
	1.8
	2.2
	3.1
	0.9

	
	4 RB
	1.9
	2.3
	3.1
	0.8

	4 PUCCH Gaps
	1 RB
	1.8
	2.1
	3.1
	1.0

	
	2 RB
	1.9
	2.2
	3.1
	0.9

	
	3 RB
	2.0
	2.3
	3.1
	0.8

	
	4 RB
	2.0
	2.4
	3.1
	0.7


Table 2 20+20 MHz, 96 RB (~half) allocation
	20+20 MHz, 96 RB (~half) allocation straddling across PUCCH RB's, QPSK

	# of PUCCH gaps
	PUCCH size
	MAC Simulated
	MAC Calculated
	MA  Calculated
	Benefit MA - MAC

	1 PUCCH Gap
	1 RB
	0.0
	1.0
	3.4
	2.4

	
	2 RB
	0.0
	1.1
	3.4
	2.3

	
	3 RB
	0.0
	1.1
	3.4
	2.3

	
	4 RB
	0.0
	1.2
	3.4
	2.3

	2 PUCCH Gaps
	1 RB
	0.0
	1.1
	3.4
	2.3

	
	2 RB
	0.0
	1.2
	3.4
	2.3

	
	3 RB
	0.1
	2.3
	3.4
	1.2

	
	4 RB
	0.3
	2.3
	3.4
	1.1

	3 PUCCH Gaps
	1 RB
	N/A
	N/A
	N/A
	N/A

	
	2 RB
	N/A
	N/A
	N/A
	N/A

	
	3 RB
	N/A
	N/A
	N/A
	N/A

	
	4 RB
	N/A
	N/A
	N/A
	N/A

	4 PUCCH Gaps
	1 RB
	N/A
	N/A
	N/A
	N/A

	
	2 RB
	N/A
	N/A
	N/A
	N/A

	
	3 RB
	N/A
	N/A
	N/A
	N/A

	
	4 RB
	N/A
	N/A
	N/A
	N/A

	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Results presented in Tables 1 and 2 reveal that this method would reduce the needed MPR incase contiguous allocation is puctured by PUCCH.


2.4 Signaling

It has been discussed to define the almost contiguous MPR for the case when PUCCH punctures the PUSCH. However the UE does not know that PUSCH allocation gaps are due to PUCCH as it is only aware of the PUCCH region it is supposed to use. Thus an indication to UE from eNodeB might be needed where is is told to UE to use almost contiguous MPR. For example eNodeB signals single bit on PDCCH together with uplink scheduling grant that allocation is almost contiguous and associated MPR shall be used.

2.4 CA_NS_31
In previous RAN4 meeting [2] discussed the need to associate one CA_NS-value for the case of no additional emission requirements, similarly as NS_01 is used in non-ca operation. No conclusion was reached although companies seemd to agree the idea due to lack of time. In this contribution we repeate the proposal form [2].
Proposal 1: Signal CA_NS_31 for cases when there are no additional emission requirement for CA Configuration
Proposal 2: CA_NS_31 functionality is introduced from REL-10 onwards
3
Conclusion

In this contribution we have shown that almost contiguous MPR methow would benefit system.
In this contribution we also repated the proposals from [2] to associate one CA_NS –value for the case of no additional requirements. Note proposed CA_NS is changed to be CA_NS_31 as proposed in [3].

Proposal 1: Signal CA_NS_31 for cases when there are no additional emission requirement for CA Configuration
Proposal 2: CA_NS_31 functionality is introduced from REL-10 onwards
4
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