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1 Background
In this paper we illustrate the proposal in R4-122851 [1] for introducing transmitter requirements for UE supporting multiple A1-A3 combinations and the changes that need to be made to 36.101 (shown relative to v11.0.0). Multi-RAT is not considered.
Note that there are few changes needed when introducing new CA configurations (band combinations) once the framework is introduced for all types of combinations relevant 1 UL, A1-A3 and A5. The class A4 is only relevant for 2 UL, but can be treated using the same framework.
2 Allowed relaxations

2.1 Relaxation for one or more A1 combinations
In order to account for additional IL for low-high combinations we propose
· a 0.3 dB relaxation of the tolerance limit is allowed for the bands > 1.7 GHz with challenging duplexer arrangements, and that already allows TC,
· no relaxation of the low bands < 1 GHz even if a TC is allowed,
· larger relaxations in exceptional cases, e.g. for Band 22 (and possibly for Band 7 and the mid-bands Band 11 and Band 21).
The relaxation proposed to account for support of one or more A1 combinations shown in Table 1 for bands supported, the table is a slightly modified version of that in [1] (main change highlighted).
Table 2.1: proposed relaxation to account for diplexer IL
	EUTRA band
	Class 3 (dBm)
	Tolerance (dB)
	Proposed relaxation for CA capable UE

(dB)
	Notes

	1
	23
	±2
	0
	Band 34 coexistence may motivate a relaxation

	2
	23
	±2[2]
	0.3
	

	3
	23
	±22
	0.3
	

	4
	23
	±2
	0
	

	5
	23
	±2
	0
	

	6
	23
	±2
	N/A
	

	7
	23
	±22
	[0.3]
	Challenging band due to high frequency and ISM interference

	8
	23
	±22
	[0]
	A relaxation may be needed.

	9
	23
	±2
	0
	

	10
	23
	±2
	0
	

	11
	23
	±2
	[0.3]
	Below 1.7G but not a challenging arrangement if not implemented as 11+21

	12
	23
	±22
	0.3
	DTV coexistence

	13
	23
	±2
	0
	

	14
	23
	±2
	0
	

	
	
	
	
	

	17
	23
	±2
	0
	

	18
	23
	±2
	0
	

	19
	23
	±2
	0
	

	20
	23
	±22
	0
	

	21
	23
	±2
	[0.3]
	See Band 11

	22
	23
	+2/-3.52
	<-0.3 (TBD)
	Above 3 GHz

	23
	23
	±2
	0
	Coexistence with Band 2/25 using A-MPR

	24
	23
	±2
	0
	

	25
	23
	±22
	0.3
	

	26
	23
	±22
	[0]
	A relaxation may be needed.

	…
	
	
	
	

	NOTE 1:
The above tolerances are applicable for UE(s) that support up to 4 E-UTRA operating bands. For UE(s) that support 5 or more E-UTRA bands the maximum output power is expected to decrease with each additional band and is FFS

NOTE 2:
2 refers to the transmission bandwidths (Figure 5.6-1) confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB 

NOTE 3:
For the UE which supports both Band 11 and Band 21 operating frequencies, the tolerance is FFS.

NOTE 4:
PPowerClass is the maximum UE power specified without taking into account the tolerance


2.2 Support of mid-band combinations and A4
“A5” combinations including “mid bands” < 1.7 GHz such as Band 21 + Band 1 and Band 18 + Band 11 can be treated
· either as an A1 combination but with a relaxation TIB,1 = [0.3] dB for the mid-band and the other band according to Table 2.1 (hence supported by the reference architecture with an antenna diplexer thus allowing relaxations for all E-UTRA bands according to Table 1 when “A5” is supported)

· or as an A3 combination with TIB,3 for both bands if the frequency separation is such that the implementation is likely to be a multiplexer and both constituent bands require a relaxation > 0.3 dB (that cannot be supported by a common diplexer at the antenna).
For the A4 combinations (low-low, high-high or low-high with intermodulation problem), additional relaxations may be needed when two uplinks are configured (FFS). The impact on constituent bands in single-band operation could be handled like for 

· A3 if a low-low or a low-high combination (no impact on non-CA bands)

· A2 if a low-high combination, e.g. if additional IL for components suppressing the intermodulation products would be allowed.
3 Changes in the 36.101 specification: a first version
The following changes

· the total relaxation for any given band  TIB = TIB,1 + TIB,2 + TIB,3 is specified in 6.2.2
· that the maximum value of TIB,3 applies for operating bands part of several combination is specified in NOTE 1 of Table 6.2.2-4 for the A3 combinations
· the relaxation TIB,c of the configured power for serving cell c in clause 6.2.5A is TIB,c = TIB where TIB is the allowed relaxation for the operating band of serving cell c (relaxations TIB still allowed for the non-CA bands not used in serving cell c).
· the relaxation TIB introduced in clause 6.2.5 for single-band operation.
No change is needed in Clause 6.2.2A: the relaxations in 6.2.2 apply regardless of operational mode. 
The first version of the specification with the generic B5 + B1 combination introduced in Rel-10 and with an additional A1 combination (B13 + B4) and two A2 combinations (B12 + B4 and B17 + B4) as examples of Rel-11 combinations would look as follows:
6.2.2
UE maximum output power
The following UE Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth for non CA configuration and UL-MIMO unless otherwise stated. The period of measurement shall be at least one sub frame (1ms).

Table 6.2.2-1: UE Power Class

	EUTRA band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	1
	
	
	
	
	23
	±2
	
	

	2
	
	
	
	
	23
	±2[2]
	
	

	3
	
	
	
	
	23
	±22
	
	

	4
	
	
	
	
	23
	±2
	
	

	5
	
	
	
	
	23
	±2
	
	

	6
	
	
	
	
	23
	±2
	
	

	7
	
	
	
	
	23
	±22
	
	

	8
	
	
	
	
	23
	±22
	
	

	9
	
	
	
	
	23
	±2
	
	

	10
	
	
	
	
	23
	±2
	
	

	11
	
	
	
	
	23
	±2
	
	

	12
	
	
	
	
	23
	±22
	
	

	13
	
	
	
	
	23
	±2
	
	

	14
	
	
	
	
	23
	±2
	
	

	
	
	
	
	
	
	
	
	

	17
	
	
	
	
	23
	±2
	
	

	18
	
	
	
	
	23
	±2
	
	

	19
	
	
	
	
	23
	±2
	
	

	20
	
	
	
	
	23
	±22
	
	

	21
	
	
	
	
	23
	±2
	
	

	22
	
	
	
	
	23
	+2/-3.52
	
	

	23
	
	
	
	
	23
	±2
	
	

	24
	
	
	
	
	23
	±2
	
	

	25
	
	
	
	
	23
	±22
	
	

	26
	
	
	
	
	23
	±22
	
	

	…
	
	
	
	
	
	
	
	

	33
	
	
	
	
	23
	±2
	
	

	34
	
	
	
	
	23
	±2
	
	

	35
	
	
	
	
	23
	±2
	
	

	36
	
	
	
	
	23
	±2
	
	

	37
	
	
	
	
	23
	±2
	
	

	38
	
	
	
	
	23
	±2
	
	

	39
	
	
	
	
	23
	±2
	
	

	40
	
	
	
	
	23
	±2
	
	

	41
	
	
	
	
	23
	±22
	
	

	42
	
	
	
	
	23
	+2/-3
	
	

	43
	
	
	
	
	23
	+2/-3
	
	

	NOTE 1:
The above tolerances are applicable for UE(s) that support up to 4 E-UTRA operating bands. For UE(s) that support 5 or more E-UTRA bands the maximum output power is expected to decrease with each additional band and is FFS

NOTE 2:
2 refers to the transmission bandwidths (Figure 5.6-1) confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB 

NOTE 3:
For the UE which supports both Band 11 and Band 21 operating frequencies, the tolerance is FFS.

NOTE 4:
PPowerClass is the maximum UE power specified without taking into account the tolerance


< allowed modifications in single-band mode >

For the UE that supports at least one of the E-UTRA CA configuration listed in NOTE 1 of Table 6.2.2-2, the maximum output power requirement as specified in Table 6.2.2-1 is relaxed by reducing the lower tolerance limit by TIB,1 (dB) given in Table 6.2.2-2 for the applicable E-UTRA bands.
Table 6.2.2-2: Allowed reduction TIB,1 of lower side of tolerance for UE(s) that supports inter-band carrier aggregation
	E-UTRA Band
	TIB,1 (dB)

	2
	0.3

	3
	0.3

	7
	[0.3]

	11
	[0.3]

	12
	0.3

	21
	[0.3]

	22
	TBD

	25
	0.3

	NOTE 1:
The modification is allowed for the E-UTRA CA configurations CA_5A-1A, CA_13A-4A, CA_12A-4A and CA_17A-4A.


< CA_12A-4A and CA_17A-4A also added to the list to account for IL due to e.g. a diplexer just as for any other A1 combination >

For the UE that supports any of the E-UTRA CA configurations in Table 6.2.2-3, the maximum output power requirement as specified in Table 6.2.2-1 is relaxed by reducing the lower tolerance limit by TIB,2 (dB) given in Table 6.2.2-2 for the applicable E-UTRA bands.
Table 6.2.2-3: Allowed reduction TIB,2 of lower side of tolerance for UE(s) that supports inter-band carrier aggregation  
	E-UTRA CA Configuration
	E-UTRA Band
	TIB,2 (dB)

	CA_12A-4A
	12, 17
	0.5

	CA_17A-4A
	17
	0.5


< additional relaxation for CA_12A-4A and CA_17A-4A to accommodate harmonic suppression >
For the UE that supports one or multiple of the E-UTRA CA configurations given in Table 6.2.2-2 and 6.2.2-3, the total reduction allowed for any applicable E-UTRA band is TIB = TIB,1 + TIB,2 (dB). 
6.2.2A
UE maximum output power for CA

The following UE Power Classes define the maximum output power for any transmission bandwidth within the aggregated channel bandwidth. 

The maximum output power is measured as the sum of the maximum output power at each UE antenna connector. The period of measurement shall be at least one sub frame (1ms).
< allowed modifications in CA-mode >

For inter-band carrier aggregation with the uplink assigned to one E-UTRA band the requirements in subclause 6.2.2 apply for the E-UTRA CA configuration.

< text omitted > 
6.2.5
Configured transmitted power

The UE is allowed to set its configured maximum output power PCMAX. The configured maximum output power PCMAX is set within the following bounds:

PCMAX_L ≤  PCMAX  ≤  PCMAX_H 

Where

-
PCMAX_L = MIN {PEMAX – TC,  PPowerClass – MAX(MPR + A-MPR + TIB, P-MPR) – TC}

-
PCMAX_H = MIN {PEMAX,  PPowerClass}

-
PEMAX is the value given to IE P-Max, defined in [7] 

-
PPowerClass is the maximum UE power specified in Table 6.2.2-1 without taking into account the tolerance specified in the Table 6.2.2-1
-
TIB is the additional tolerance specified in clause 6.2.2 for UE(s) supporting E-UTRA CA configurations  
-
MPR and A-MPR are specified in subclause 6.2.3 and subclause 6.2.4, respectively

-
P-MPR is the allowed maximum output power reduction for;
a)
Ensuring compliance with applicable electromagnetic energy absorption requirements and addressing unwanted emissions / self desense requirements in case of simultaneous transmissions on multiple RAT(s) for scenarios not in scope of 3GPP RAN specifications.
b)
Ensuring compliance with applicable electromagnetic energy absorption requirements in case of proximity detection is used to address such requirements that require a lower maximum output power.

The UE shall apply P-MPR only for the above cases. For UE conducted conformance testing P-MPR shall be 0 dB
NOTE 1: P-MPR was introduced in the PCMAX equation such that the UE can report to the eNB the available maximum output transmit power. This information can be used by the eNB for scheduling decisions.

NOTE 2: P-MPR may impact the maximum uplink performance for the selected UL transmission path.
-
TC = 1.5 dB when Note 2 in Table 6.2.2-1 applies

-
TC = 0 dB when Note 2 in Table 6.2.2-1 does not apply

The measured configured maximum output power PUMAX shall be within the following bounds:

PCMAX_L  –  T(PCMAX_L)  ≤  PUMAX  ≤  PCMAX_H  +  T(PCMAX_H) 

Where T(PCMAX) is defined by the tolerance table below and applies to PCMAX_L and PCMAX_H separately

Table 6.2.5-1: PCMAX tolerance 

	PCMAX             (dBm)
	Tolerance T(PCMAX)   (dB)

	21 ≤ PCMAX ≤ 23
	2.0

	20 ≤ PCMAX < 21
	2.5

	19 ≤ PCMAX < 20
	3.5

	18 ≤ PCMAX < 19
	4.0

	13 ≤ PCMAX < 18
	5.0

	8 ≤ PCMAX < 13
	6.0

	-40 ≤ PCMAX < 8
	7.0


6.2.5A
Configured transmitted power for CA

For carrier aggregation the UE is allowed to set its configured maximum output power PCMAX,c  on serving cell c and its total configured maximum output power PCMAX. 

The configured maximum output power on serving cell c shall be set within the following bounds:

PCMAX_L,c ≤  PCMAX,c  ≤  PCMAX_H,c
For intra-band contiguous carrier aggregation:

-
PCMAX_L,c = MIN { PEMAX,c – TC,c,  PPowerClass – MAX(MPR c + A-MPR c, P-MPR c) – TC, c }

For inter-band carrier aggregation:

-
PCMAX_L,c = MIN { PEMAX,c – TC,c,  PPowerClass – MAX(MPR c + A-MPR c + TIB,c, P-MPR c) – TC, c }

-
PCMAX_H,c = MIN {PEMAX,c, PPowerClass}

-
PEMAX, c is the value given by IE P-Max for serving cell c in [7].

-
PPowerClass is the maximum UE power specified in Table 6.2.2-1 without taking into account the tolerance specified in the Table 6.2.2-1. 
-
TIB,c is the additional tolerance for serving cell c, where TIB,c = TIB with TIB the allowed modification for the operating band of serving cell c specified in clause 6.2.2. 

For inter-band carrier aggregateion, MPR c and A-MPR c apply per serving cell c and are specified in subclause 6.2.3 and subclause 6.2.4, respectively. For intra-band contiguous carrier aggregation, MPR c = MPR and A-MPR c = A-MPR with MPR and A-MPR specified in subclause 6.2.3A and subclause 6.2.4A respectively. 

-
P-MPR c accounts for power management for serving cell c. For intra-band contiguous carrier aggregation, there is one power management term for the UE, P-MPR, and P-MPR c = P-MPR.

-
TC,c = 1.5 dB when Note 2 in Table 6.2.2-1 applies to the serving cell c. 

-
TC,c = 0 dB when Note 2 in Table 6.2.2-1 does not apply to the serving cell c.
For inter-band carrier aggregation with one UL serving cell the total configured maximum output power PCMAX shall be set within the following bounds:

PCMAX_L ≤  PCMAX  ≤  PCMAX_H
where 

-
PCMAX_L   = PCMAX_L,c
-
PCMAX_H   = PCMAX_H,c
For intra-band contiguous carrier aggregation, Pcmax,c is calculated under the assumption that the transmit power is increased by the same amount in dB on all component carriers.

For inter-band carrier aggregation, Pcmax,c is calculated under the assumption that the transmit power is increased independently on all component carriers.
The measured maximum output power PUMAX shall be within the following bounds:
PCMAX_L  –  T(PCMAX_L)  ≤  PUMAX  ≤  PCMAX_H  +  T(PCMAX_H)

T(PCMAX) is defined by the table below and applies to PCMAX_L and PCMAX_H separately. 

Table 6.2.5A-1: PCMAX tolerance 

	PCMAX             (dBm)
	Tolerance T(PCMAX)   (dB)

	21 ≤ PCMAX ≤ 23
	2.0

	20 ≤ PCMAX < 21
	[2.5]

	19 ≤ PCMAX < 20
	[3.5]

	18 ≤ PCMAX < 19
	[4.0]

	13 ≤ PCMAX < 18
	[5.0]

	8 ≤ PCMAX < 13
	[6.0]

	-40 ≤ PCMAX < 8
	[7.0]


For carrier aggregation with two UL serving cells, the total configured maximum output power PCMAX shall be set within the following bounds:

PCMAX_L_CA ≤  PCMAX  ≤  PCMAX_H_CA
For intra-band contiguous carrier aggregation, 
-
PCMAX_L _CA = MIN{10 log10 ∑ pEMAX,c  - TC , PPowerClass – MAX(MPR + A-MPR, P-MPR ) – TC}
-
PCMAX_H_CA  = MIN{10 log10 ∑ pEMAX,c , PPowerClass}
where 
-
pEMAX,c is the linear value of PEMAX, c which is given by IE P-Max for serving cell c in [7].

-
PPowerClass is the maximum UE power specified in Table 6.2.2A-1 without taking into account the tolerance specified in the Table 6.2.2A-1.
-
MPR and A-MPR specified in subclause 6.2.3A and subclause 6.2.4A respectively.
-
P-MPR is the power management term for the UE. 
-
TC is the highest value TC,c among all serving cells c in the subframe over both timeslots. TC,c = 1.5 dB when Note 2 in Table 6.2.2A-1 applies to the serving cell c. TC,c = 0 dB when Note 2 in Table 6.2.2A-1 does not apply to the serving cell c. 

For inter-band carrier aggregation with up to one serving cell c per operating band: 
PCMAX_L_CA  = MIN {10log10∑ MIN [ pEMAX,c/ (tC,c),  pPowerClass/(mprc·a-mprc·tC,c ·tIB,c) ,

pPowerClass/(pmprc·tC,c) ], PPowerClass}
PCMAX_H_CA  = MIN{10 log10 ∑ pEMAX,c , PPowerClass}
where
-
pEMAX,c is the linear value of PEMAX, c which is given by IE P-Max for serving cell c in [7].
-
PPowerClass is the maximum UE power specified in Table 6.2.2A-1 without taking into account the tolerance specified in the Table 6.2.2A-1. pPowerClass is the linear value of PPowerClass.

-
MPR c and A-MPR c apply per serving cell c and are specified in subclause 6.2.3 and subclause 6.2.4, respectively. mpr c is the linear value of MPR c. a-mpr c is the linear value of A-MPR c. 
-
P-MPR c accounts for power management for serving cell c. pmprc is the linear value of P-MPR c. 
-
tC,c = 1.41 when Note 2 in Table 6.2.2-1 applies for a serving cell c
-
tC,c = 1 when Note 2 in Table 6.2.2-1 does not apply for a serving cell c

-
tIB,c  is the linear value of  TIB,c. tIB,cwhen no inter-band relaxation is allowed.

The measured maximum output power PUMAX over all serving cells shall be within the following range:

PCMAX_L_CA  –  T(PCMAX_L_CA)  ≤  PUMAX  ≤  PCMAX_H_CA  +  T(PCMAX_H_CA) 

PUMAX = 10 log10 ∑ pUMAX,c  
where pUMAX,c  denotes the measured maximum output power for serving cell c expressed in linear scale. 

The tolerance T(PCMAX) is defined by the table below and applies to PCMAX_L_CA and PCMAX_H_CA separately.

Table 6.2.5A-2: PCMAX tolerance 

	PCMAX             (dBm)
	Tolerance T(PCMAX)   Intra-band with two active UL serving cells

(dB)
	Tolerance T(PCMAX)   Inter-band with two active UL serving cells

 (dB)

	21 ≤ PCMAX ≤ 23
	2.0
	2.0

	20 ≤ PCMAX < 21
	[2.5]
	TBD

	19 ≤ PCMAX < 20
	[3.5]
	TBD

	18 ≤ PCMAX < 19
	[4.0]
	TBD

	13 ≤ PCMAX < 18
	[5.0]
	TBD

	8 ≤ PCMAX < 13
	[6.0]
	TBD

	-40 ≤ PCMAX < 8
	[7.0]
	TBD




	
	
	


	
	
	

	
	
	


< end of changes > 
4 The next change: adding A3 combinations
Suppose next we would like to add an A3 combination: B3 + B7 as an example (this can be done in the same version of the specification as the A1 and A2 above). The relaxations allowed for E-UTRA bands are as follows (TBD):
Table 4.1: relaxations TIB,3 for the A3 combinations
	A3 Combination
	E-UTRA constituent band
	Relaxation of MOP regardless of operational mode (dB)

	CA_3A-7A
	3
	B3

	
	7
	B7


Note that B3 and B7 are larger than zero.
The additional changes would be as follows (with regard to those in the section above):

6.2.2
UE maximum output power
The following UE Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth for non CA configuration and UL-MIMO unless otherwise stated. The period of measurement shall be at least one sub frame (1ms).

Table 6.2.2-1: UE Power Class

	EUTRA band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	1
	
	
	
	
	23
	±2
	
	

	2
	
	
	
	
	23
	±2[2]
	
	

	3
	
	
	
	
	23
	±22
	
	

	4
	
	
	
	
	23
	±2
	
	

	5
	
	
	
	
	23
	±2
	
	

	6
	
	
	
	
	23
	±2
	
	

	7
	
	
	
	
	23
	±22
	
	

	8
	
	
	
	
	23
	±22
	
	

	9
	
	
	
	
	23
	±2
	
	

	10
	
	
	
	
	23
	±2
	
	

	11
	
	
	
	
	23
	±2
	
	

	12
	
	
	
	
	23
	±22
	
	

	13
	
	
	
	
	23
	±2
	
	

	14
	
	
	
	
	23
	±2
	
	

	
	
	
	
	
	
	
	
	

	17
	
	
	
	
	23
	±2
	
	

	18
	
	
	
	
	23
	±2
	
	

	19
	
	
	
	
	23
	±2
	
	

	20
	
	
	
	
	23
	±22
	
	

	21
	
	
	
	
	23
	±2
	
	

	22
	
	
	
	
	23
	+2/-3.52
	
	

	23
	
	
	
	
	23
	±2
	
	

	24
	
	
	
	
	23
	±2
	
	

	25
	
	
	
	
	23
	±22
	
	

	26
	
	
	
	
	23
	±22
	
	

	…
	
	
	
	
	
	
	
	

	33
	
	
	
	
	23
	±2
	
	

	34
	
	
	
	
	23
	±2
	
	

	35
	
	
	
	
	23
	±2
	
	

	36
	
	
	
	
	23
	±2
	
	

	37
	
	
	
	
	23
	±2
	
	

	38
	
	
	
	
	23
	±2
	
	

	39
	
	
	
	
	23
	±2
	
	

	40
	
	
	
	
	23
	±2
	
	

	41
	
	
	
	
	23
	±22
	
	

	42
	
	
	
	
	23
	+2/-3
	
	

	43
	
	
	
	
	23
	+2/-3
	
	

	NOTE 1:
The above tolerances are applicable for UE(s) that support up to 4 E-UTRA operating bands. For UE(s) that support 5 or more E-UTRA bands the maximum output power is expected to decrease with each additional band and is FFS

NOTE 2:
2 refers to the transmission bandwidths (Figure 5.6-1) confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB 

NOTE 3:
For the UE which supports both Band 11 and Band 21 operating frequencies, the tolerance is FFS.

NOTE 4:
PPowerClass is the maximum UE power specified without taking into account the tolerance


For the UE that supports at least one of the E-UTRA CA configuration listed in NOTE 1 of Table 6.2.2-2, the maximum output power requirement as specified in Table 6.2.2-1 is relaxed by reducing the lower tolerance limit by TIB,1 (dB) given in Table 6.2.2-2 for the applicable E-UTRA bands.
Table 6.2.2-2: Allowed reduction TIB,1 of lower side of tolerance for UE(s) that supports inter-band carrier aggregation

	E-UTRA Band
	TIB,1 (dB)

	2
	0.3

	3
	0.3

	7
	[0.3]

	11
	[0.3]

	12
	0.3

	21
	[0.3]

	22
	TBD

	25
	0.3

	NOTE 1:
The modification is allowed for the E-UTRA CA configurations CA_5A-1A, CA_13A-4A, CA_12A-4A and CA_17A-4A.


For the UE that supports any of the E-UTRA CA configurations in Table 6.2.2-3, the maximum output power requirement as specified in Table 6.2.2-1 is relaxed by reducing the lower tolerance limit by TIB,2 (dB) given in Table 6.2.2-2 for the applicable E-UTRA bands.
Table 6.2.2-3: Allowed reduction TIB,2 of lower side of tolerance for UE(s) that supports inter-band carrier aggregation  

	E-UTRA CA Configuration
	E-UTRA Band
	TIB,2 (dB)

	CA_12A-4A
	12, 17
	0.5

	CA_17A-4A
	17
	0.5


For the UE that supports any of the E-UTRA CA configurations given in Table 6.2.2-4, the maximum output power requirement as specified in Table 6.2.2-1 is relaxed by reducing the lower tolerance limit by TIB,3 (dB) given in Table 6.2.2-4 for applicable E-UTRA bands.  

Table 6.2.2-4: Allowed reduction TIB,3 of lower side of tolerance for UE(s) that supports inter-band carrier aggregation 
	E-UTRA CA Configuration
	E-UTRA Band
	TIB,3 (dB)

	CA_3A-7A
	3
	B3

	
	7
	B7

	NOTE 1:
For E-UTRA bands that are part of more than one of the E-UTRA and UTRA band combinations listed, the maximum TIB,3 value applies.


For the UE that supports one or multiple of the E-UTRA CA configurations given in Table 6.2.2-2, 6.2.2-3 and Table 6.2.2-4, the total reduction allowed for any applicable E-UTRA band is TIB = TIB,1 + TIB,2 + TIB,3 (dB). 
6.2.2A
UE maximum output power for CA

The following UE Power Classes define the maximum output power for any transmission bandwidth within the 
< end of changes > 
5 Then next change: adding an A1 and an A5
Suppose next we would like to add an A1 (B18 + B1) and an A5 (B21 + B1) combination, where it is assumed that the latter can be treated as an A3 combination:

Table 5.1: relaxations TIB,3 for the A5 combination treated like an A3
	A3 Combination
	E-UTRA constituent band
	Relaxation of MOP regardless of operational mode (dB)

	CA_21A-1A
	21
	B21 

	
	1
	B1


Note that B1 and B21 are larger than zero.
The framework is now in place so easy to add new combinations once the relaxations for A3 (or A5) are agreed. The A1 combinations can just be added to the list in NOTE 1 of Table 6.2.2-2 without changing any numbers, and the relevant requirements for the A5 combination is added to Table 6.2.2-4.
6.2.2
UE maximum output power
The following UE Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth for non CA configuration and UL-MIMO unless otherwise stated. The period of measurement shall be at least one sub frame (1ms).

Table 6.2.2-1: UE Power Class

	EUTRA band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	1
	
	
	
	
	23
	±2
	
	

	2
	
	
	
	
	23
	±2[2]
	
	

	3
	
	
	
	
	23
	±22
	
	

	4
	
	
	
	
	23
	±2
	
	

	5
	
	
	
	
	23
	±2
	
	

	6
	
	
	
	
	23
	±2
	
	

	7
	
	
	
	
	23
	±22
	
	

	8
	
	
	
	
	23
	±22
	
	

	9
	
	
	
	
	23
	±2
	
	

	10
	
	
	
	
	23
	±2
	
	

	11
	
	
	
	
	23
	±2
	
	

	12
	
	
	
	
	23
	±22
	
	

	13
	
	
	
	
	23
	±2
	
	

	14
	
	
	
	
	23
	±2
	
	

	
	
	
	
	
	
	
	
	

	17
	
	
	
	
	23
	±2
	
	

	18
	
	
	
	
	23
	±2
	
	

	19
	
	
	
	
	23
	±2
	
	

	20
	
	
	
	
	23
	±22
	
	

	21
	
	
	
	
	23
	±2
	
	

	22
	
	
	
	
	23
	+2/-3.52
	
	

	23
	
	
	
	
	23
	±2
	
	

	24
	
	
	
	
	23
	±2
	
	

	25
	
	
	
	
	23
	±22
	
	

	26
	
	
	
	
	23
	±22
	
	

	…
	
	
	
	
	
	
	
	

	33
	
	
	
	
	23
	±2
	
	

	34
	
	
	
	
	23
	±2
	
	

	35
	
	
	
	
	23
	±2
	
	

	36
	
	
	
	
	23
	±2
	
	

	37
	
	
	
	
	23
	±2
	
	

	38
	
	
	
	
	23
	±2
	
	

	39
	
	
	
	
	23
	±2
	
	

	40
	
	
	
	
	23
	±2
	
	

	41
	
	
	
	
	23
	±22
	
	

	42
	
	
	
	
	23
	+2/-3
	
	

	43
	
	
	
	
	23
	+2/-3
	
	

	NOTE 1:
The above tolerances are applicable for UE(s) that support up to 4 E-UTRA operating bands. For UE(s) that support 5 or more E-UTRA bands the maximum output power is expected to decrease with each additional band and is FFS

NOTE 2:
2 refers to the transmission bandwidths (Figure 5.6-1) confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB 

NOTE 3:
For the UE which supports both Band 11 and Band 21 operating frequencies, the tolerance is FFS.

NOTE 4:
PPowerClass is the maximum UE power specified without taking into account the tolerance


For the UE that supports at least one of the E-UTRA CA configuration listed in NOTE 1 of Table 6.2.2-2, the maximum output power requirement as specified in Table 6.2.2-1 is relaxed by reducing the lower tolerance limit by TIB,1 (dB) given in Table 6.2.2-2 for the applicable E-UTRA bands.
Table 6.2.2-2: Allowed reduction TIB,1 of lower side of tolerance for UE(s) that supports inter-band carrier aggregation

	E-UTRA Band
	TIB,1 (dB)

	2
	0.3

	3
	0.3

	7
	[0.3]

	11
	[0.3]

	12
	0.3

	21
	[0.3]

	22
	TBD

	25
	0.3

	NOTE 1:
The modification is allowed for the E-UTRA CA configurations CA_5A-1A, CA_13A-4A, CA_12A-4A, CA_17A-4A and CA_18A-1A.


For the UE that supports any of the E-UTRA CA configurations in Table 6.2.2-3, the maximum output power requirement as specified in Table 6.2.2-1 is relaxed by reducing the lower tolerance limit by TIB,2 (dB) given in Table 6.2.2-2 for the applicable E-UTRA bands.
Table 6.2.2-3: Allowed reduction TIB,2 of lower side of tolerance for UE(s) that supports inter-band carrier aggregation  

	E-UTRA CA Configuration
	E-UTRA Band
	TIB,2 (dB)

	CA_12A-4A
	12, 17
	0.5

	CA_17A-4A
	17
	0.5


For the UE that supports any of the E-UTRA CA configurations given in Table 6.2.2-4, the maximum output power requirement as specified in Table 6.2.2-1 is relaxed by reducing the lower tolerance limit by TIB,3 (dB) given in Table 6.2.2-4 for applicable E-UTRA bands.  

Table 6.2.2-4: Allowed reduction TIB,3 of lower side of tolerance for UE(s) that supports inter-band carrier aggregation 

	E-UTRA CA Configuration
	E-UTRA Band
	TIB,3 (dB)

	CA_3A-7A
	3
	B3

	
	7
	B7

	CA_21A-1A
	21
	B21

	
	1
	B1

	NOTE 1:
For E-UTRA bands that are part of more than one of the E-UTRA and UTRA band combinations listed, the maximum TIB,3 value applies.


For the UE that supports one or multiple of the E-UTRA CA configurations given in Table 6.2.2-2, 6.2.2-3 and Table 6.2.2-4, the total reduction allowed for any applicable E-UTRA band is TIB = TIB,1 + TIB,2 + TIB,3 (dB). 
6.2.2A
UE maximum output power for CA

The following UE Power Classes define the maximum output power for any transmission bandwidth within the 
< end of changes > 

6 Example
Suppose last that we have a UE supporting the following combinations:

· the CA combinations CA_5A-1A (A1), CA_18A-1A (A1) and CA_21A-1A (A5)

· in addition to the bands 1, 3, 5, 9, 11, 18, 19, 21, 26

This UE supports multiple combinations with overlapping bands, which means that relaxations can add up. Since A1 combinations are supported, Table 2.1 above applies for the bands supported, but a relaxation is not allowed for all of these.

The total relaxation would be:
Table 6.1: total relaxations TIB for a UE supporting CA_5A-1A, CA_18A-1A and CA_21A-1A
	Band
	Relaxation of MOP regardless of operational mode
	Note

	1
	1
	Relaxation allowed for the A5 combination (but not for the A1)

	3
	0.3
	Relaxation allowed for A1 since challenging band 

	5
	0
	No relaxation allowed for the A1 combination 

	9
	0
	No relaxation allowed

	11
	0.3
	Relaxation for the A1 combination supported

	18
	0
	No relaxation allowed even if part of a combination

	19
	0
	No relaxation allowed

	21
	0.3+B21
	Relaxation allowed for the A1 combinations since challenging band and an additional relaxation for the A5 (B21 > 0 dB)

	26
	[0]
	No relaxation allowed (tentatively)


Note that the total relaxation represents a minimum requirement.
References

1.   R4-122851, “MOP requirements for UE(s) supporting Class A1-A3 combinations”, Ericsson, ST-Ericsson









































































































