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1. Introduction

The issue on PCMAX tolerance was discussed in the RAN4#65, #66 meeting [1, 2]. This contribution further investigates this issue and proposes an alternative approach for its solution based on the hanlding of ΔTIB,c for inter band carrier aggregation. 
2. Discussion

Although there have been a lot of discussion on the PCMAX tolerance issue, we have not yet discussed if there would be some existing studies considering similar issues. Thus, we firstly  investigate and review this issue from the viewpoints of other existing studies that would consist of some similar fundamental aspects.

First, the PCMAX tolerance issue originally comes from some operating bands having difficulties in RF front end loss and/or PA gain and so on, which would consequently require some relaxations of the lower tolerance of maximum output power. From this point of view, it seems that its relaxation and as that for inter-band carrier aggregation, ΔTIB,c, has similar fundamentalaspects. Therefore, it would be natural that we should follow the same approach as already introduced for inter-band carrier aggregation.

· Observation 1: Fundamental aspect of relaxation for MOP lower tolerance in Table 6.2.2-1 in TS 36.101 is the same as that for inter-band carrier aggregation. 

Next, we review the approach how we handled the inter-band carrier aggregation Pcmax.

---------------------------------Relevant part of specification of TS 36.101 Rel-11 6.2.5A-------------------------------------
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. 

---------------------------------End of Relevant part of specification of TS 36.101 Rel-11 6.2.5A--------------------------------
A point is that TIB,c is introduced in the equation of PCMAX_L,c, although the Pcmax tolerance table for inter-band carrier aggregation for 1UL/2DL is the same as that for E-UTRA.
Thus, if we could define the amount of relaxation for MOP lower tolerance, such as TM, for this issue and introduce it into the current formula of PCMAX_L, we can solve this issue in a similar approach applied in inter band carrier aggregation defined as TIB,c.

· Observation 2: The issue can be handled by defining the amount of relaxation for MOP lower tolerance in Table 6.2.2-1. 

3. Proposal
Based on the Observations 1 and 2 above, we propose the followings.

· Proposal 1: New symbol, TM,  to define the amount of relaxation for MOP lower tolerance in Table 6.2.2-1is introduced.
· Proposal 2: The amount of TM can be handled in the same way for TIB,c.
Based on the concept in Proposal 1, our proposal isto develop a following new table.

Table 3-1: ΔTM
	E-UTRA Band
	ΔTM [dB] 



	22
	1.5

	28
	0.5

	42
	1.0

	43
	1.0

	44
	[1.0]


Based on the above table, the Table 6.2.2-1 could be revised as follows.
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
	±22
	
	

	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
	31
	+2/-3
	
	
	23
	±2
	
	

	
	
	
	
	
	
	
	
	

	17
	
	
	
	
	23
	±2
	
	

	18
	
	
	
	
	23
	±25
	
	

	19
	
	
	
	
	23
	±2
	
	

	20
	
	
	
	
	23
	±22
	
	

	21
	
	
	
	
	23
	±2
	
	

	22
	
	
	
	
	23
	±22, 6
	
	

	23
	
	
	
	
	23
	±2
	
	

	24
	
	
	
	
	23
	±2
	
	

	25
	
	
	
	
	23
	±22
	
	

	26
	
	
	
	
	23
	±22
	
	

	27
	
	
	
	
	23
	±2
	
	

	28
	
	
	
	
	23
	±26
	
	

	…
	
	
	
	
	
	
	
	

	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
	±26
	
	

	43
	
	
	
	
	23
	±26
	
	

	44
	
	
	
	
	23
	±2[6]
	
	

	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 

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
NOTE 6:
The maximum output power requirement is relaxed by reducing the lower tolerance limit by ΔTM dB.


Based on the proposal 2, the equation for PCMAX_L could be revised as follows.

· PCMAX_L = MIN {PEMAX – TC,  PPowerClass – MAX(MPR + A-MPR +ΔTM, P-MPR) – TC}
It should be noted that details of how to incorporate the above examples into TS 36.101 may need to be further discussed after the concepts based on the proposals 1 and 2 are agreed.
4. Conclusion
We have discussed how to handle the relaxation for MOP lower tolerance for some difficult bands in Table 6.2.2-1 and its Pcmax requirement. Finally, we propose the followings.
· Proposal 1: New symbol, TM, to define the amount of relaxation for MOP lower tolerance in Table 6.2.2-1 should be introduced.
· Proposal 2: The amount of TM can be handled in the same way for in TIB,c.
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