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<Unchanged sections skipped>
[bookmark: _Toc20936496]5.11	UE Power Limit Function (UPLF)
[bookmark: _Toc20936497]5.11.1	General
The UE Power Limit Function is intended for the SS to communicate to the UE to apply a backoff of transmitted power on the NR primary component carrier when in FR2 carrier aggregation mode.  On activation of this test function, the UE shall apply a configured power backoff on the primary component carrier to provide sufficient power head room for the other (secondary) component carrier(s). The UE power limit function is mandatory for applicable UEs operating in Frequency Range 2 (FR2) and supporting UL CA from Rel-16.
The SS uses the UE Power Limit test mode activation procedure to send a power limit request to the UE. The transmission from the SS  shall be a vector of values, where the number of the reported values equals the back-off or power limit to be applied by the UE.
[image: Graphical user interface, application

Description automatically generated]
Figure 5.11.1-1:  Activate Power Limit test mode procedure
[image: Graphical user interface, application

Description automatically generated]
Figure 5.11.1-2:  Deactivate Power Limit test mode procedure
5.11.2	Activate Power Limit Procedure
5.11.2.1	Initiation
The SS requests the UE to apply the power limit by transmitting an ACTIVATE POWER LIMIT REQUEST message. The UE confirms that the power limit function is activated by sending an ACTIVATE POWER LIMIT RESPONSE.
5.11.2.2	Reception of ACTIVATE POWER LIMIT REQUEST by UE
When the UE receives the ACTIVATE POWER LIMIT REQUEST message, then the UE shall:
1>	if the UE is operating in FR2 AND is in RRC_CONNECTED state:
		2> UE limits power on PCell according to a back-off defined by Xmax,PCell.
      1>else: 
2>	the UE behavior is unspecified
The ACTIVATE POWER LIMIT REQUEST, ACTIVATE POWER LIMIT RESPONSE Message Octets and power back-off Xmax,PCell  are defined below in Section 6.11.
[bookmark: _Toc20936501][bookmark: _Toc68082528][bookmark: _Toc75377726][bookmark: _Toc83708521][bookmark: _Toc90490934]5.11.3	Deactivate Power Limit Procedure
[bookmark: _Toc20936502][bookmark: _Toc68082529][bookmark: _Toc75377727][bookmark: _Toc83708522][bookmark: _Toc90490935]5.11.3.1	Initiation
The SS requests the UE to deactivate from the power limit state by transmitting a DEACTIVATE POWER LIMIT REQUEST message. The SS should do this when the UE is in RRC_CONNECTED state.
[bookmark: _Toc20936503][bookmark: _Toc68082530][bookmark: _Toc75377728][bookmark: _Toc83708523][bookmark: _Toc90490936][bookmark: _Hlk36056106]5.11.3.2	Reception of DEACTIVATE POWER LIMIT REQUEST message by UE
When UE receives DEACTIVATE POWER LIMIT REQUEST message then the UE shall:
1>	if the UE is operating in FR2 AND is in RRC_CONNECTED state AND the UE Power Limit test function is active:
2>	Remove UE power limit on PCell and transmit DEACTIVATE POWER LIMIT RESPONSE message.
1> else:
2>	the UE behaviour is unspecified.
[bookmark: _Toc20936504][bookmark: _Toc68082531][bookmark: _Toc75377729][bookmark: _Toc83708524][bookmark: _Toc90490937]5.11.3.3	Removal of power limits by UE
When the UE leaves the RRC_CONNECTED state, the UE shall:
1>	if the UE is operating in FR2 AND the UE Power limit test Function is active
2>	remove UE power limit on PCell;
<Unchanged sections skipped>
[bookmark: _Toc20936540][bookmark: _Toc68082570][bookmark: _Toc75377779][bookmark: _Toc83708574][bookmark: _Toc20936541][bookmark: _Toc68082571][bookmark: _Toc75377780][bookmark: _Toc83708575]6.11	Power Limit messages
6.11.1	ACTIVATE POWER LIMIT REQUEST
The values sent the SS as part of this test function maps to the values defined in Table 6.11.1-1.
For intra-band contiguous FR2 UL-CA scenarios where it is critical to prevent drop of the secondary component carrier(s) due to priorization rules in section 7.5 of TS 38.213, a parameter Xmax,PCell  is defined for the Pcell such that
Xmax,PCell  = 10 log10(total aggregated BW/PCell BW) 
Xmax,PCell  is the back-off in transmit power applied on the primary component carrier fom PCMAX,f,c. This ensure sufficient power allocation is possible on the secondary component carrier(s)
This message is only sent in the direction SS to UE.
	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [7], subclause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [7], subclause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1

	TOTAL NR AGGREGATED BANDWIDTH
	
	M
	V
	1

	PCELL NR BANDWIDTH
	
	M
	V
	1



where message type is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	1
	0
	1
	1
	0
	0
	octet 1



where TOTAL NR AGGREGATED BANDWIDTH is a single octet IE:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	X8
	X7
	X8
	X5
	X4
	X3
	X2
	X1
	octet 1



[bookmark: OLE_LINK19][bookmark: OLE_LINK20]and represents the total NR aggregated bandwidth as per the equation below:

where PCELL NR BANDWIDTH is a single octet IE:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	X8
	X7
	X6
	X5
	X4
	X3
	X2
	X1
	octet 1



and represents the PCell NR bandwidth as per the equation below:



<End of changes>
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