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1. Introduction

The LS from RAN1 on Pcmax for MTA overlap in [1] requests to RAN4 to include SRS in the Pcmax definition in the overlap region.

In RAN4 #66bis, this topic has been discussed in the Pcmax dedicated ad-hoc meeting. The following principles were agreed and stated in the approved WF [2].
· A single Pcmax range defined for the sub-frame:
· Pcmax_L can be evaluated per slot as A-MPR, MPR are defined per slot 
· The following two Pcmax_L are computed respectively.
· Pcmax_L_for SRS
· Pcmax_L_for a combined PUSCH/PUCCH
· The lower Pcmax_L is selected as follows:
Min { Pcmax_L_for SRS, Pcmax_L_for a combined PUSCH/PUCCH}
Also, for this meeting the interested companies were supposed to bring TPs for 6.2.5, 6.2.5A of 36.101 and draft LS reply to RAN1.

The purpose of this contribution is to propose draft text proposals that implement the above decisions in 36.101 Rel-10 and Rel-11 specifications.
2. Discussion

2.1. Single carrier case 
For the single carrier case we believe that the above agreements can be implemented by the following text proposal.

Proposal 1: Agree on the text for single carrier case.
--- Start of changes ---
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, 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

-
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
In case of standalone SRS transmission, PCMAX   is set by the UE for the SRS symbol.  
In case of SRS transmission combined with shortened PUSCH and/or PUCCH, a single PCMAX range is defined for the subframe.  PCMAX_H is defined as above. PCMAX_L is defined by the following:

PCMAX_L = Min {PCMAX_L_SRS , PCMAX_L_PUSCH/PUCCH}
Where 

· PCMAX_L_SRS  is the PCMAX_L for the SRS symbol

· PCMAX_L_PUSCH/PUCCH is the PCMAX_L for the non-SRS symbols. In case of intra-subframe frequency hopping the PCMAX_L_PUSCH/PUCCH is the lower PCMAX_L for the non-SRS symbols over the two slots.
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)

	23 < PCMAX ≤ 33
	2.0

	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


=============================End of Changes========================================

2.2. R11 CA with MTA case
For the MTA case we propose a TP based on the approved text from TR36.823 v11.0.0.
Proposal 2: Agree on the text proposal. [Built on top of agreed text in TR36.823 v11.0.0 TP].
--- Start of changes ---
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 as specified in Table 6.2.5A-3. 

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.
In case of standalone SRS transmission, PCMAX,c  is set by the UE for the SRS symbol.  
In case of SRS transmission combined with shortened PUSCH and/or PUCCH, a single PCMAX,c range is defined for the subframe. PCMAX_H,c is defined as above. PCMAX_L,c is defined by the following:

PCMAX_L,c = Min {PCMAX_L,c_SRS , PCMAX_L,c_PUSCH/PUCCH}
Where 

· PCMAX_L,c_SRS  is the PCMAX_L,c  for the SRS symbol.

· PCMAX_L,c_PUSCH/PUCCH is the PCMAX_L for the non-SRS symbols. In case of intra-subframe frequency hopping the PCMAX_L,c_PUSCH/PUCCH is the lower PCMAX_L,c for the non-SRS symbols over the two slots.
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. 

In case of SRS transmission on one uplink serving cell and no transmission in the SRS symbol of the other UL serving cell, a single PCMAX range is defined for the subframe. PCMAX_H_CA is defined as above.  PCMAX_L_CA is defined by the following: 

PCMAX_L_CA = Min {PCMAX_L_CA_SRS , PCMAX_L_CA_PUSCH/PUCCH}

Where 

· PCMAX_L_CA_SRS is the lower bound PCMAX_L_CA for the SRS symbol.

· PCMAX_L_CA_PUSCH/PUCCH is the lower bound PCMAX_L_CA for the non-SRS symbols.

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 the inter-band relaxation term of the serving cell c TIB,c. tIB,cwhen no inter-band relaxation is allowed.
In case of SRS transmission on at least one uplink serving cell, a single PCMAX range is defined for the subframe. PCMAX_H_CA is defined as above. PCMAX_L_CA is defined by the following:

PCMAX_L_CA = Min {PCMAX_L_CA_SRS  , PCMAX_L_CA_PUSCH/PUCCH}
Where 
· PCMAX_L_CA_SRS is the lower bound PCMAX_L_CA for the SRS symbol.
· PCMAX_L_CA_PUSCH/PUCCH is the lower bound PCMAX_L_CA for the non-SRS symbols.
For inter-band carrier aggregation with two uplink serving cells assigned to different timing advance groups (TAGs) and there is an overlap in the UL timing of adjacent subframes of active serving cells in the different TAGs, PPowerClass shall not be exceeded by the UE during any period of time and PCMAX,c  and PCMAX  for the overlap time shall be determined by the UE as follows:

· PCMAX,c for serving cell c in each subframe shall be set by the UE as if the overlap did not exist and shall be applicable to the entire subframe including the overlap time.
·  PCMAX for the overlap time shall be set by the UE within the bounds allowed for PCMAX of one of the adjacent subframes, specifically the one with the lower allowed PCMAX_L_CA.
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


For the UE which supports inter-band carrier aggregation configurations with uplink assigned to one E-UTRA band the ΔTIB,c is defined for applicable bands in Table 6.2.5A-3.
Table 6.2.5A-3: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB] 



	CA_1A-5A
	1
	0.3

	
	5
	0.3

	CA_1A-18A
	1
	0.3

	
	18
	0.3

	CA_1A-19A
	1
	0.3

	
	19
	0.3

	CA_1A-21A
	1
	0.3

	
	21
	0.3

	CA_2A-17A
	2
	0.3

	
	17
	0.8

	CA_3A_5A
	3
	0.3

	
	5
	0.3

	CA_3A-7A
	3
	0.5

	
	7
	0.5

	CA_3A-20A
	3
	0.3

	
	20
	0.3

	CA_4A-12A
	4
	0.3

	
	12
	0.8

	CA_4A-13A
	4
	0.3

	
	13
	0.3

	CA_4A-17A
	4
	0.3

	
	17
	0.8

	CA_7A-20A
	7
	0.3

	
	20
	0.3


Note:
The ΔTIB,c above have been derived for a UE supporting a single interband LTE CA band combination. For a UE supporting additional interband LTE CA band combinations, the ΔTIB,c for all bands supported by the UE, need to be studied.
Note:
To meet the (TIB,c 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.
--- End of changes ---
3. Conclusion 

Proposal 1: TP for single cell in R10, Rel-11.
Proposal 2: TP for multi cell including MTA case for Rel-11.
If RAN4 agrees with the TPs presented in proposals 1 and 2, we volunteer to bring the corresponding CRs in the next RAN4 meeting.
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