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1. Introduction 

Pcmax chapter is changed in 36.101. Therefore we have modified examples in  [1].
2. Discussion
******************* Start of the text proposal*********************

6.2.5
Configured transmitted Power

The configured transmitted power, PCMAX,, requirement defines a range for the maximum output power for UE uplink transmission due to several relaxations and restrictions. The following examples show how the IE P-Max (refer to 36.331), MPR, A-MPR and band edge maximum power relaxation are used to derive the range of PCMAX.
· Example 1: No maximum output power relaxations or restrictions
· Example 2: Maximum output power reduced by IE P-Max. An example scenario is a hospital setting where cell-phone power reduction is mandatory or desired
· Example 3: Band13 with NS_07 value signaled. For UE’s operating on band 13 a large A-MPR is allowed because of stringent additional spurious emission limits due to an adjacent public safety band

· Example 4: Band edge maximum output power tolerance relaxation is allowed for bands having difficult duplex arrangement which leads to over stringent duplex-filter requirements—see Note 2 in Table 6.2.2.
****************************************************************************************************
Example 1: No maximum output power relaxations or restrictions
In this example:

1. No maximum allowed output power has been signaled by the IE P-Max
2. Neither MPR, nor A-MPR nor band edge maximum power relaxation (Note 2 in Table 6.2.2) is allowed
3. QPSK constellation
4. Power Class 3
	PEMAX_H
	PPowerClass
	MPR
	A-MPR
	TC 

	-
	23 dBm
	0 dB
	0 dB
	0 dB 


The above choices give the following PCMAX_L and PCMAX_H values and tolerances
PCMAX_L = MIN{ - , +23 dBm} = +23 dBm 

=>

T(+23 dBm) = 2 dB
PCMAX_H = MIN{ - , +23 dBm} = +23 dBm

=>

T(+23 dBm) = 2 dB
This leads to the following PCMAX range:
PCMAX_L  –  T(PCMAX_L)  ≤  PCMAX  ≤  PCMAX_H  +  T(PCMAX_H) 

+23 dBm – 2 dB ≤  PCMAX  ≤  +23 dBm +2 dB
The allowed UE maximum output power range is between +21 and + 25 dBm. 
****************************************************************************************************
Example 2: Maximum output power reduced by higher layers
In this example:

1. A maximum allowed P-Max IE has been signaled from the higher layers to be 0 dBm
2. Modulation is 16QAM, MPR = 2 dB (e.g., assuming 20 RBs)
3. Neither A-MPR nor band edge maximum power relaxation (Note 2 in Table 6.2.2) is allowed
4. Power Class 3
	PEMAX_H
	PPowerClass
	MPR
	A-MPR
	TC 

	0 dBm
	23 dBm
	2 dB
	0 dB
	0 dB 


The above choices give the following PCMAX_L and PCMAX_H values and tolerances

PCMAX_L = MIN{ 0 dBm , +21 dBm} = 0 dBm

=>

T(+0 dBm) = 7 dB
PCMAX_H = MIN{ 0 dBm , +23 dBm} = 0 dBm

=>

T(+0 dBm) = 7 dB
This leads to the following PCMAX range:
PCMAX_L  –  T(PCMAX_L)  ≤  PCMAX  ≤  PCMAX_H  +  T(PCMAX_H) 

0 dBm – 7 dB ≤  PCMAX  ≤  0 dBm +7 dB

The allowed UE maximum output power range is between -7 and +7 dBm. 
****************************************************************************************************
Example 3: Band13 with NS_07 value signaled
In this example:

1. No maximum allowed output power (P-Max IE) has been signaled by the higher layers 

2. Modulation is 16-QAM,  MPR = 1 dB

3. Channel bandwidth is 10 MHz 
4. Operating band is 13 with L_CRB = 12 RB and RB_start = 13 and NS_07 is signaled by the IE AdditionalSpectrumEmission
5. This allocation allows MPR = 1 dB, A-MPR = 12 dB and band edge maximum power relaxation = 0 dB
6. Power Class 3
	PEMAX_H
	PPowerClass
	MPR
	A-MPR
	TC 

	-
	23 dBm
	1 dB
	12 dB
	0 dB 


The above choices give the following PCMAX_L and PCMAX_H values and tolerances

PCMAX_L = MIN{- , +10 dBm } = +10 dBm

=>

T(+10 dBm) = 6 dB
PCMAX_H = MIN{- , +23 dBm} = +23 dBm


=>

T(+23 dBm ) = 2 dB
This leads to the following PCMAX range:
PCMAX_L  –  T(PCMAX_L)  ≤  PCMAX  ≤  PCMAX_H  +  T(PCMAX_H) 

+10 dBm – 6 dB ≤ PCMAX  ≤  +23 dBm +2 dB

The allowed UE maximum output power range is between +4 and +25 dBm. 
****************************************************************************************************
Example 4: Band edge maximum output power tolerance relaxation
In this example:

1. No maximum allowed output power has been signaled by the IE P-Max
2. Modulation is QPSK
3. Channel bandwidth is 10 MHz
4. Operating band is 2 and NS_03 is signaled by the IE AdditionalSpectrumEmission
5. Three UL allocation scenarios analyzed
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Figure 1 UL allocation scenarios
Case 1: RB_start = 0 and L_CRB = 15, hence the transmission bandwidth is confined within FUL_low and FUL_low + 4 MHz or FUL. This allocation gives following relaxations. MPR = 1 dB, A-MPR = 1 dB and band edge maximum power lower tolerance relaxation = 1.5 dB.
	
	
	
	

	
	
	

	

	PEMAX_H
	PPowerClass
	MPR
	A-MPR
	TC 

	-
	23 dBm
	1 dB
	1 dB
	1.5 dB 


The above choices give the following PCMAX_L and PCMAX_H values and tolerances

PCMAX_L = MIN{- , +19.5 dBm } = +19.5 dBm 
=>

T(+19.5 dBm) = 3.5 dB
PCMAX_H = MIN{ - , +23 dBm} = +23 dBm

=>

T(+23 dBm) = 2 dB
This leads to the following PCMAX range:
PCMAX_L  –  T(PCMAX_L)  ≤  PCMAX  ≤  PCMAX_H  +  T(PCMAX_H) 

+19.5 dBm – 3.5 dB ≤  PCMAX  ≤  +23 dBm +2 dB

The allowed UE maximum output power range is between +16 and +25 dBm. 
Case 2: RB_start = 5 and L_CRB = 15, hence the transmission bandwidth crosses the boundary i.e., FUL_low + 4 MHz 

Case 3: RB_start = 20 and L_CRB = 15, hence the transmission bandwidth is confined within FUL_low + 4 MHz and FUL_high – 4 MHz. These allocations give following relaxations. MPR = 1 dB, A-MPR = 1 dB and band edge maximum power lower tolerance relaxation = 0 dB.
	
	
	
	

	
	
	
	

	PEMAX_H
	PPowerClass
	MPR
	A-MPR
	TC 

	-
	23 dBm
	1 dB
	1 dB
	0 dB 


The above choices give the following PCMAX_L and PCMAX_H values and tolerances

PCMAX_L = MIN{- , +21 dBm } = +21 dBm 

=>

T(+21 dBm) = 2 dB

PCMAX_H = MIN{ - , +23 dBm} = +23 dBm

=>

T(+23 dBm) = 2 dB

This leads to the following PCMAX range:
PCMAX_L  –  T(PCMAX_L)  ≤  PCMAX  ≤  PCMAX_H  +  T(PCMAX_H) 

+21 dBm – 2 dB  ≤  PCMAX  ≤  +23 dBm +2 dB

The allowed UE maximum output power range is between +19 and +25 dBm. 
******************* End of the text proposal*********************

3. Conclusions

PCMAX examples are updated in [2].
4. References

[1] R4-094379
Pcmax exemples, Nokia, Fujitsu, NTT Docomo

[2] 3GPP TR 36.803 “User equipment (UE) radio transmission and reception”

5
1

