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1. Introduction
This contribution discusses and proposes how the minimum and off power requirement should be defined for non-contiguous intraband CA. 
2. Discussed

Minimum and off power requirements are important figures of merit to guarantee that inter and intra cell interference stays at level which it is assumed to be. Intraband contiguous class C CA minimum and off power requirements were set such way that both component carriers shall be able to meet the requirements set to single carrier operation which means that interference levels at network are not changes because of CA operation.

We propose that non-contiguous intraband CA shall follow the contiguous intraband CA way of specifying minimum and off power requirement. In other words minimum power requirement is set to be – 40 dBm per sub-block and off power requirement is set to be -50 dBm per sub-block. In case a sub-block consists of more than one component carrier then minimum and off power requirements apply per component carrier.
3. Conclusion
In this contribution we have discussed and proposed how non-contiguous intraband CA minimum and off power should be defined.
4. References

 [1] R4-124357 Non-contiguous intra-band reference transmitter architecture, Nokia Corporation, RAN4#64
************************ Start of the text proposal for TR 36.823 Annex A ******************************
6.3
Output power dynamics

6.3.1
(Void)

6.3.2
Minimum output power

The minimum controlled output power of the UE is defined as the broadband transmit power of the UE, i.e. the power in the channel bandwidth for all transmit bandwidth configurations (resource blocks), when the power is set to a minimum value.

6.3.2.1
Minimum requirement

The minimum output power is defined as the mean power in one sub-frame (1ms). The minimum output power shall not exceed the values specified in Table 6.3.2.1-1. 
Table 6.3.2.1-1: Minimum output power
	
	Channel bandwidth / Minimum output power  / Measurement bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	Minimum output power
	-40 dBm

	Measurement bandwidth
	1.08 MHz
	2.7 MHz
	4.5 MHz
	9.0 MHz
	13.5 MHz
	18 MHz


6.3.2A

UE Minimum output power for CA
For intra-band contiguous carrier aggregation, the minimum controlled output power of the UE is defined as the transmit power of the UE per component carrier, i.e., the power in the channel bandwidth of each component carrier for all transmit bandwidth configurations (resource blocks), when the power on both component carriers are set to a minimum value. 
For intra-band non-contiguous carrier aggregation, the minimum controlled output power of the UE is defined as the transmit power of the UE per sub-block when the power on all sub-blocks are set to a minimum value. If a sub-block consists of more than one compoenet carrier the minimum controlled output power of the UE is defined as the transmit power of the UE per component carrier when the power on all component carriers are set to a minimum value.
6.3.2A.1
Minimum requirement for CA

For intra-band contiguous and non-contiguous carrier aggregation the minimum output power is defined as the mean power in one sub-frame (1ms). The minimum output power shall not exceed the values specified in Table 6.3.2A.1-1. 
Table 6.3.2A.1-1: Minimum output power for intra-band contiguous CA UE
	
	CC Channel bandwidth / Minimum output power  / Measurement bandwidth

	
	1.4
MHz
	3.0
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz

	Minimum output power
	-40 dBm

	Measurement bandwidth
	
	
	
	9.0 MHz
	13.5 MHz
	18 MHz


6.3.2B

UE Minimum output power for UL-MIMO

For UE with multiple transmit antenna connectors, the minimum controlled output power is defined as the broadband transmit power of the UE at each transmit connector, i.e. the sum of the power in the channel bandwidth for all transmit bandwidth configurations (resource blocks) at each transmit connector, when the UE power is set to a minimum value.
6.3.2B.1
Minimum requirement
For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the minimum output power is defined as the sum of the mean power at each transmit connector in one sub-frame (1ms). The minimum output power shall not exceed the values specified in Table 6.3.2B.1-1. 
Table 6.3.2B.1-1: Minimum output power
	
	Channel bandwidth / Minimum output power / Measurement bandwidth

	
	1.4
MHz
	3.0
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz

	Minimum output power
	-40 dBm

	Measurement bandwidth
	1.08 MHz
	2.7 MHz
	4.5 MHz
	9.0 MHz
	13.5 MHz
	18 MHz


6.3.3
Transmit OFF power

Transmit OFF power is defined as the mean power when the transmitter is OFF. The transmitter is considered to be OFF when the UE is not allowed to transmit or during periods when the UE is not transmitting a sub-frame. During DTX and measurements gaps, the UE is not considered to be OFF.

6.3.3.1.
Minimum requirement

The transmit OFF power is defined as the mean power in a duration of at least one sub-frame (1ms) excluding any transient periods. The transmit OFF power shall not exceed the values specified in Table 6.3.3.1-1. 
Table 6.3.3.1-1: Transmit OFF power
	
	Channel bandwidth / Transmit OFF power  / Measurement bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	Transmit OFF power
	-50 dBm

	Measurement bandwidth
	1.08 MHz
	2.7 MHz
	4.5 MHz
	9.0 MHz
	13.5 MHz
	18 MHz


6.3.3A

UE Transmit OFF power for CA

For intra-band contiguous carrier aggregation, transmit OFF power is defined as the mean power per component carrier when the transmitter is OFF on both component carriers. For intra-band non-contiguous carrier aggregation, transmit OFF power is defined as the mean power per sub-block when the transmitter is OFF on all sub-blocks. If a sub-block consists of more than one compoenet carrier the OFF power of the UE is defined as the mean power per component carrier when the transmitter is OFF on all component carriers.

The transmitter is considered to be OFF when the UE is not allowed to transmit or during periods when the UE is not transmitting a sub-frame. During measurements gaps, the UE is not considered to be OFF.
6.3.3A.1
Minimum requirement for CA

For intra-band contiguous and non-contiguous carrier aggregation the transmit OFF power is defined as the mean power in a duration of at least one sub-frame (1ms) excluding any transient periods. The transmit OFF power shall not exceed the values specified in Table 6.3.3A.1-1. 
Table 6.3.3A.1-1: Transmit OFF power for intra-band contiguous CA UE
	
	Channel bandwidth / Minimum output power / Measurement bandwidth

	
	1.4
MHz
	3.0
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz

	Transmit OFF power
	-50 dBm

	Measurement bandwidth
	
	
	
	9.0 MHz
	13.5 MHz
	18 MHz


