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1 Background
The specification of the MOP for UE(s) supporting multiple CA combinations is still unresolved for Rel-11. On some markets, deployment scenarios requiring UE(s) supporting multiple combinations can be expected from early phases in CA deployment. 

In addition to relaxations proposed for CA, relaxations for UE(s) supporting a large set of operating bands for either E-UTRA or UTRA operations have been discussed recently [1], and the combination of the two [2].

From an operator perspective [3], some of the concerns are

· coverage bands need to be considered critical for operators and so any unnecessary impact should be avoided;
· implementation difficulty of bands differs: any unnecessary relaxation for these bands should be avoided;
· legacy technology needs to be considered critical for operators and so any unnecessary impact should be avoided;
· a linear additive approach of relaxations for LTE bands involved in CA band combinations belonging to different classes can lead to severe impact on certain bands, any unnecessary impact should be avoided; 
Indeed, the low frequency bands (below 1 GHz) are more suitable for coverage in macro cells, while high-frequency bands with their larger spectrum allocation are more suitable for capacity in micro- or picocells (admittedly, this is a generalization: not all operators have spectrum allocations in low frequency bands to utilize the propagation properties of lower frequencies). At the same time, it turns out that low bands are generally “easier” than high bands from a MOP perspective, some evidence is provided in [4]. Hence it is reasonable to

1. allow larger MOP relaxations in high bands, and none in the low bands if margins are sufficient.

This may unfortunately also impact legacy bands, e.g. UTRA in the 1.9 GHz range. All bands do not have the same properties: it is generally accepted that operating bands can have different REFSENS levels for example.
For the support of multiple CA combinations and DB-DC-HSDPA (the same UE front-end often support both E-UTRA and UTRA operation), we remark that the requirement should facilitate such implementations, but not necessarily mandate any particular implementation. The requirements should, for example, facilitate implementations of multiple combinations by an antenna diplexer as shown in Figure 1.


[image: image1]
Figure 1: reference architecture for a UE supporting multiple A3 and one or more A1 combinations.

For UE(s) supporting a single CA configuration, RAN4#64 decided that the lower tolerance of the maximum output power requirement may be relaxed by 0.3 dB for the constituent bands of the CA configuration. For the architecture in Figure 1, the implication of the RAN4#64 agreement is that the 0.3 dB relaxation only applies to constituent bands but not to other non-CA bands connected through the same diplexer. If these belong to “difficult” bands with smaller margins to the legacy MOP requirements, these bands will be dimensioning in practice. 
How to combine relaxation for multiple CA combinations and support of a large number of bands, with due account for bands for “easy” and “difficult” bands, and agree the relaxations in one meeting? Below is one attempt.
2 Requirements for multiple combinations and operating bands
For UE supporting more than 5-6 bands for either E-UTRA or UTRA and with different frequency arrangements (hence each band is implemented with a separate filter/path in the radio front-end), the additional IL is determined by switch losses to the first order. Now, if multiple CA combinations of type A1 are supported, switches may be smaller but additional components are introduced in the signal paths. 
For UE(s) supporting supports at least [five] operating bands for either E-UTRA or UTRA operation and with different frequency arrangements (e.g. Band 2 and Band II counts as one band), 

1. allow a relaxation of the lower tolerance limit by TM = 0.3 dB for all E-UTRA bands supported by the UE (“M” for multiple bands)
If the same UE supports one E-UTRA CA configuration of type A1, 

2. then allow a band-specific relaxation TIB,1 for the constituent bands, but only if “difficult”: the maximum relaxation can be 0.3 dB for most bands.
Note that this would be in addition to item 1 of the UE supports more at least [five] bands. 
If the UE supports multiple A1 combinations or a DB-DC-HSDPA in addition, it gets more complicated: 

3. allow a relaxation TIB,1 for all “difficult” E-UTRA bands supported, where the relaxations are consistent with those of Item 2 for support of a single CA-combination.   

Proposed relaxations are shown in Table 1. Note that the relaxations apply for high bands mainly. 
Table 1: Allowed reduction TIB,1 of lower side of tolerance

	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


Now if the UE also supports a large number of bands, an additional relaxation TM = 0.3 dB may be appropriate, but since switches are likely to be smaller with many A1 combinations are supported, one could instead count a E-UTRA or a DB-DC-HSDPA as one band, hence

4. allow TM = 0.3 dB for all E-UTRA bands supported if the total number of operating bands not combined, E-UTRA CA configurations and DB-DC-HSDPA configurations supported exceeds [5].
Hence support of CA_4A_5A, II + IV for UTRA, Band 2, Band II and Band 1 counts as 5 (Band 2 and Band II the same). If too complicated, one could just add TM = 0.3 dB as in Item 1 if the number of bands exceed 4; the number of bands could possibly be increased.
If the UE supports combinations of type A2 or A3 we add additional relaxations TIB,2 and TIB,3 regardless of the above, just as discussed in [5]. However, the proposed cap on the maximum allowed relaxation in [5] is dumped, would be difficult to specify. 
The total relaxation for a particular band is TIB = TIB,1 + TIB,2 + TIB,3. The multiband relaxation TM may apply in addition, but the larger relaxations will only apply for high bands and for a UE that supports a large set of operating bands.
3 In the specification

Concerning the structure of the requirements in 36.101, we propose to move the relaxations of the MOP from clause 6.2.5A to clause 6.2.2 since the relaxations apply for both non-CA and CA operation. For the configured maximum power, the relaxations TIB is then introduced in both 6.2.5 and 6.2.5A with value as specified in clause 6.2.2. The proposed changes to 36.101 are given in what 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
	±25
	
	

	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
	
	

	27
	
	
	
	
	23
	±2
	
	

	28
	
	
	
	
	23
	+2/-2.5
	
	

	…
	
	
	
	
	
	
	
	

	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
	
	

	44
	
	
	
	
	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 additional relaxations apply
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 

NOTE 5:
For a UE that supports both Band 18 and Band 26, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB for transmission bandwidths confined within 815 MHz and 818 MHz


< relaxations for UE supporting many bands, regardless of support of CA > 

For the UE that supports at least [5] operating bands for either E-UTRA or UTRA operation and with different frequency arrangements, the maximum output power requirement as specified in Table 6.2.2-1 is relaxed by reducing the lower tolerance limit by TM = 0.3 dB for E-UTRA bands supported if not otherwise stated.
< relaxations for single class A1 or A2 combinations, band specific >
For the UE that supports one of the E-UTRA CA configurations listed 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 = TIB,1, where TIB,1 is given in Table 6.2.2-2 for the applicable E-UTRA bands.
Table 6.2.2-2: Reduction TIB,1 of lower side of tolerance for UE(s) that supports inter-band carrier aggregation 
	E-UTRA CA Configuration
	E-UTRA Band
	ΔTIB,1  [dB] 



	CA_1A-5A
	1
	0

	
	5
	0

	CA_1A-18A
	1
	0

	
	18
	0

	CA_1A-19A
	1
	0

	
	19
	0

	CA_1A-21A
	1
	0

	
	21
	0.3

	CA_2A-17A
	2
	0.3

	
	17
	0

	CA_3A_5A
	3
	0.3

	
	5
	0

	CA_3A-20A
	3
	0.3

	
	20
	0

	CA_4A-12A
	4
	0

	
	12
	0.3

	CA_4A-13A
	4
	0

	
	13
	0

	CA_4A-17A
	4
	0

	
	17
	0

	CA_7A-20A
	7
	0.3

	
	20
	0


< if multiple A1 and A2 combinations are supported, or if DB-DC-HSDPA is supported in addition, and modify the relaxation for UE(s) supporting many bands > 

For the UE that supports at least two of the E-UTRA CA configurations listed in Table 6.2.2-2 or at least one of the DB-DC-HSDPA configurations [list of DB-DC-HSDPA configurations] in addition to any one of the E-UTRA CA configurations listed in 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 = TIB,1 (dB) with TIB,1 (dB) given in Table 6.2.2-3 for the applicable E-UTRA bands. For such UE(s), TM = 0.3 dB for all E-UTRA bands supported if the total number of operating bands not combined, E-UTRA CA configurations and DB-DC-HSDPA configurations supported exceeds [5]. 
Table 6.2.2-3: Allowed reduction TIB,1 of lower side of tolerance

	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


< the following additional relaxations for A2 > 
For the E-UTRA CA configurations listed Table 6.2.2-4, the maximum output power requirement is further relaxed by reducing the lower tolerance limit by TIB =  TIB, 1 + TIB,2  (dB) for the applicable E-UTRA bands with TIB,1  and TIB,2  given in Table 6.2.2-3 and Table 6.2.2-4. 
Table 6.2.2-4: Additional 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_4A-12A
	12, 17
	0.5

	CA_4A-17A
	17
	0.5


< relaxations for single class A3 combinations > 

For the UE that supports any one of the E-UTRA CA configurations listed Table 6.2.2-5, the maximum output power requirement as specified in Table 6.2.2-1 is relaxed by reducing the lower tolerance limit by TIB = TIB,3 (dB) given in Table 6.2.2-5 for the applicable E-UTRA bands.
Table 6.2.2-5: Reduction TIB,3 of lower side of tolerance for UE(s) that supports inter-band carrier aggregation [the table can also contain DB-DC-HSDPA combinations]
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,3  [dB] 



	CA_3A-7A
	3
	0.5

	
	7
	0.5

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


Note:
To meet the (TIB,3 requirements for CA_3A-7A with state-of-the-art technology, an increase in power consumption of the UE may be required. It is also expected that as the state-of-the-art technology evolves in the future, this possible power consumption increase can be reduced or eliminated.

< sum up relaxations for UE supporting multiple class A1/A2 and A3 combinations > 

For the UE that supports a multiple of the E-UTRA CA configurations given in Table 6.2.2-2, Table 6.2.2-4 and Table 6.2.2-5, 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 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).

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

For intra-band contiguous carrier aggregation the maximum output power is specified in Table 6.2.2A-1.
Table 6.2.2A-1: CA 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)

	CA_1C
	
	
	
	
	23
	+2/-2
	
	

	CA_7C
	
	
	
	
	23
	+2/-22
	
	

	CA_38C
	
	
	
	
	23
	+2/-2
	
	

	CA_40C
	
	
	
	
	23
	+2/-2
	
	

	CA_41C
	
	
	
	
	23
	+2/-22
	
	

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

NOTE 4: 
For intra-band contiguous carrier aggregation the maximum power requirement should apply to the total transmitted power over all component carriers (per UE).


< 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
< the relaxations TIB should apply on top of any power reduction just like TC > 

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

-
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

-
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
-

TIB is the additional tolerance specified in clause 6.2.2 for UE(s) supporting E-UTRA CA or DB-DC-HSDPA configurations
-

TM is the additional tolerance specified in clause 6.2.2 for UE(s) supporting multiple operating bands 
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, P-MPR c) – TC, c – TIB, c – TM,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 as specified in clause 6.2.2.
-

TM,c is the additional tolerance for serving cell c, where TM,c = TM with TM the allowed modification for the operating band of serving cell c as 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·tM,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.
-
tM,c  is the linear value of  TM,c. tM,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




	
	
	


	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	




6.2.5B
Configured transmitted power for UL-MIMO
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