Page 1



3GPP TSG-RAN Meeting #48bis
(
R4-0802563
Edinburgh, Scotland, 
29th September to 3rd October  2008
	CR-Form-v9.1

	CHANGE REQUEST

	

	(

	TS36.101
	CR
	
	(

rev
	-
	(

Current version:
	8.3.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	X
	Radio Access Network
	
	Core Network
	


	

	Title:
(

	Draft CR UE output power dynamics

	
	

	Source to WG:
(

	Motorola 

	Source to TSG:
(

	RAN4

	
	

	Work item code:
(

	LTE-RF
	
	Date: (

	22/09/2008

	
	
	
	
	

	Category:
(

	F
	
	Release: (

	Rel-8

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
R97
(Release 1997)
R98
(Release 1998)
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)

	
	

	Reason for change:
(

	Requirements for UE output power dynamic are not complete

	
	

	Summary of change:
(

	This draft CR is provided as a baseline 

	ter
	

	Consequences if 
(

not approved:
	Changes are needed to progress specification work 

	
	

	Clauses affected:
(

	6.5.2 , Annex F

	
	

	
	Y
	N
	
	

	Other specs
(

	
	
	 Other core specifications
(

	

	affected:
	x
	
	 Test specifications
	

	
	
	
	 O&M Specifications
	

	
	

	Other comments:
(

	


6.3
Output power dynamics

6.3.1

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.

The minimum output power is defined as the mean power in one sub-frame. The minimum output power shall not exceed the values specified in Table 6.3.2 -1. 

Table 6.3.2-1:  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


6.3.2
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 measurements gaps, the UE is not considered to be OFF.

The Transmit OFF power is defined as the mean power in duration of at least one sub-frame excluding any transient periods. The Transmit OFF power shall not exceed the values specified in Table 6.3.3-1. 

Table 6.3.3-1:  Transmit OFF power
	
	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
	1.08 MHz
	2.7 MHz
	4.5 MHz
	9.0 MHz
	13.5 MHz
	18 MHz


6.3.3
Power / Time mask 
6.3.3.1

General Power / Time mask 

The General Power / Time mask defines the observation period allowed for the UE between Transmit OFF and ON power and between Transmit ON and OFF power. ON/OFF scenarios include the beginning or end of; DTX, measurement gap, contiguous and non contiguous transmission.

The OFF power measurement period is defined in a duration of at least one sub-frame excluding any transient periods. The ON power measurement period is defined as the mean power over one slot excluding any transient period.  In the case of a single SRS transmitted, the ON measurement period is defined as the mean power over the symbol excluding any transient periods
During the transient period there are no additional requirements on UE transmit power beyond what is required in sub clause 6.2 and clause 6.6.2.3
Figure 6.3.3.1-1: General Power / Time mask 
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6.3.3.2
PRACH Power / Time mask
The PRACH Power / Time mask defines the observation period allowed for the UE between PRACH transmissions. The PRACH ON power is specified as the mean power over the PRACH measurement period excluding any transient periods. The measurement period for different PRACH preamble format is specified in table 6.3. 3.2-1.   During the transient period there are no additional requirements on UE transmit power beyond what is required in sub clause 6.2 and clause 6.6.2.3
Table 6.3.3.2-1: PRACH power measurement period
	PRACH preamble format
	Measurement period (ms)

	0
	0.9031

	1
	1.4844

	2
	1.7031

	3
	2.2844

	4 (TDD specific)
	0.1479


The transmit power levels versus time shall meet the requirements in figure 6.3.3.2-1 for PRACH format 0, 1, 2, 3, and 4
Figure 6.3.3.2-1:  PRACH Power / Time mask for PRACH format (0, 1, 2, 3 4)
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6.3.3.3 UpPTS Power / Time mask
[FFS]
6.3.3.4

Step Power / time mask 
The Step Power / Time mask is defined for any power changes occurring during a transmission of a contiguous sub frame. These power changes occur at the sub-frame boundaries or within a sub frame in the case of SRS transmission.   The ON power measurement period is defined as the mean power over the previous slot and the mean power of the subsequent slot and excludes the transient period.  During the transient period there are no additional requirements on UE transmit power beyond what is required in sub clause 6.2 and clause 6.6.2.3
Figure 6.3.4.3-1:  Power step / Time mask  
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6.3.4
Power step period location
6.3.4.1

Contiguous sub-frame  
For contiguous transmission the location of the power step period to support power changes for target sub-frame from the current (reference) sub-frame is determined as given below. 

a) If a UE is scheduled to transmit on PUCCH in the next subframe, then the power step period shall begin during last symbol of the current subframe.
b) If a UE is scheduled to transmit on PUSCH in the next subframe, then the power step period shall begin after last symbol of the current subframe.

c) If a UE is configured to transmit in UpPTS region (for TDD), or configured to transmit SRS in a PUSCH subframe, then the power step period shall occur outside the symbols containing SRS or UpPTS transmissions. (Requirement for handling PUCCH and SRS symbols power steps  in the same sub-frame is FFS)
d) If the UE is not scheduled or configured to transmit in the next subframe, then power step shall begin after last symbol of the current subframe.

6.3.4.2


Non contiguous sub-frame   

In the case of a single non-contiguous sub-frame, if a UE is scheduled to transmit on PUCCH, the power step period shall start before the first symbol of the subframe containing PUCCH transmissions. If a UE is scheduled to transmit on PUSCH, then power adjustment should start during the first symbol of the subframe containing PUSCH transmissions 

6.3.5 Power tolerance
6.3.5.1
 Absolute power tolerance
Absolute power tolerance is the ability of the UE transmitter to set its initial output power to a specific value for the first sub-frame at the start of a contiguous transmission or non-contiguous transmission with a transmission gap larger than [x] ms. includes the channel estimation error (the absolute RSRP accuracy requirement specified in clause 9.1 of TS 36.133) and UE power setting error. 
In the case of a PRACH transmission, the absolute tolerance is specified for the first preamble. The absolute power tolerance includes the channel estimation error (the absolute RSRP accuracy requirement specified in clause 9.1 of TS 36.133) and UE power setting error. 
6.3.5.1.1

Minimum requirements

The minimum requirement for absolute power tolerance is given in Table 6.3.5.1.1-1 over the power range bounded by the Maximum output power as defined in sub clause 6.3.1 and the Minimum output power as defined in sub clause 6.2
Table 6.3.5.1.1-1: Absolute power tolerance

	Conditions
	Tolerance

	Normal 
	± 10.5 dB

	Extreme 
	± 13.5 dB


6.3.5.2
Relative Power tolerance 

Relative power tolerance is the ability of the UE transmitter to set its output power to a specific value for the 2nd and subsequent sub-frame after the start of a contiguous transmission or non-contiguous transmission with a transmission gap smaller than [x] ms.

 In the case of a PRACH transmission, the relative tolerance is the ability of the UE transmitter to set its output power to a specific value for the 2nd and subsequent preambles. The measurement period for the PRACH preamble is specified in Table 6.3.3.2-1.
For a sub-frame excluding a SRS symbol, the power change is defined as the relative power difference between the mean power of the original (reference) sub-frame and the mean power of the target subframe, not including the transient duration. 
The observation period for a Power step tolerance for a sub-frame which includes a SRS symbol is FFS

6.3.5.2.1
Minimum requirements
The UE shall meet the requirements specified in Table 6.3.5.2-1-1. The power tolerance is specified for the case the PL (the downlink pathloss estimate calculated in the UE) is unchanged TS36.213 sub- clause 5.1.1.1)
Table 6.3.5.2-1: Relative power tolerance 

	Output power value (dBm)
	PPUSCH     
 (dB) 
	 PPUCCH  
 (dB)
	SRS 

(dB)
	PRACH

(dB)

	21 <= total output power <25
	±[2.0]
	±[2.0]
	±[Tbd]
	±[2.0]

	18  <= total output power <21
	±[3.0]
	±[3.0]
	±[Tbd
	±[3.0]

	-40 <= total output power <18
	±[5.0]
	±[5.0]
	±[Tbd
	±[5.0]


6.3.5.3
Power step tolerance

A power change is defined as the relative power difference between the mean power of the current (reference) sub- frame and the mean power of the target subframe, not including the transient duration.. Associated with this change in power is the power step tolerance.

In the case of a PRACH transmission, a power change is defined as the relative power difference between the mean power of the current preamble and the mean power of the subsequent preambles, not including the transient duration. The measurement period for the PRACH preamble is specified in Table 6.3.3.2-1. The power step tolerance is associated with this change in power.

The measurement period for a Power step tolerance for a sub-frame (which includes a SRS symbol) is FFS. 
6.3.5.3.1
Minimum requirements
The UE shall meet the requirements specified in Table 6.3.5.3-1 over the power range bounded by the Maximum output power as defined in sub clause 6.2 and the Minimum output power as defined in sub clause 6.3.2. The power tolerance is specified for the case the PL (the downlink pathloss estimate calculated in the UE) is unchanged TS36.213 sub-clause 5.1.1.1)

To account for RF Power amplifier mode changes a number of exception are allowed. The number of exceptions allowed where the relative power tolerance limit is less than +/-5.0dB is [TBD]
Table 6.3.5.3-1: Relative power tolerance 
	P
[dB]
	PPUSCH
(dB)
	PPUCCH
(dB)
	SRS

(dB)
	PRACH

(dB)

	0 > to 1
and

0  to >1
	±[ 0.5+1]
	±[ 0.5+2]
	±[    ]
	-

	+1> to 4

and

-1 to >4
	±[2+1]
	±[2+2]
	±[    ]
	±[2+1]

	>+4

and

< -4
	±[5.0]
	±[5.0]
	±[    ]
	±[5.0]

	Note

1 Additional tolerance need to account for change in Δ frequency for the  current (reference) sub frame and the target subframe for PUSCH transmissions

2 Additional tolerance need to account for change in Δ frequency for the  current (reference) time slot and the next timeslot for PUCCH transmissions




6.4
Control and monitoring functions
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