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1. Introduction
This contribution discusses and proposes how the maximum output power requirement should be defined for non-contiguous intraband CA. 
2. Discussed

Power Class

It is not mentioned in CA Enhancement WID [1] which UE power class NC-intraband CA work should concentrate. However it is quite evident that the intention is to specify Class 3 i.e. +23 dBm UE because larger transmission power could lead to SAR issues in hand held terminal and lower transmission power is not desired because of reduced coverage. 
Tolerance

Another topic to discuss what is the correct tolerance value to be specified. For single carrier and contiguous intraband CA operation RAN4 has specified in general ±2 dB tolerance for MOP with some exceptions to bands with very large passband. For UL-MIMO RAN4 has specified +2/-3 dB MOP tolerance. NC-intraband CA reference Tx architecture is single PA architecture [2] similarly as for single carrier and contiguous intraband CA. UL-MIMO reference architecture has two PA’s which is the reason for larger lower tolerance compared to the single carrier and contiguous intraband CA. Thus it is proposed that the MOP tolerance for CA_25A-25A is specified to be ±2 dB following the tolerance specified for single carrier operation for band 25.
DeltaTc

Band 25 is allowed to have deltaTC band edge MOP relaxation when UL allocation is located totally inside FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high. As NC-intraband CA UE will use same duplex filter as single carrier UE it must be allowed to have the same relaxation. For those cases where NC-intraband CA UE is transmiting only one sub-block then wheter UE is allowed to have deltaTC follows the same rules as for single carrier UE i.e. whole UL allocation must be confined in  FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high region. 
In case UE transmits two sub-blocks some consideration is needed as this scenario has not been addressed before. For intraband contiguous CA the applicability of deltaTC is determined for each component carrier separately as can be seen from the section 6.2.5A taken from 36.101, see below. 
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 }

Thus it is proposed that for intraband non-contiguous CA the applicability of deltaTC is determined on sub-block basis. If the transmission within a sub-block is fully confained in FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high region.then the transmission on that sub-block is allowed to have deltaTC relaxation. Figure 1 presents various different two sub-block transmission configurations and the applicability of deltaTC for particular sub-block. 
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Figure 1Two sub-block transmission
3. Conclusion
In this contribution we have discussed and proposed how non-contiguous intraband CA maximum output power Class, tolerance and deltaTC should be defined.
4. References
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[2] R4-124357 Non-contiguous intra-band reference transmitter architecture, Nokia Corporation, RAN4#64
************************ Start of the text proposal for TR 36.823 ******************************
6.2.2.4 Maximum output power

Power Class

It is not mentioned in CA Enhancement WID [1] which UE power class NC-intraband CA work should concentrate. However it is quite evident that the intention is to specify Class 3 i.e. +23 dBm UE because larger transmission power could lead to SAR issues in hand held terminal and lower transmission power is not desired because of reduced coverage. 

Tolerance

Another topic to discuss what is the correct tolerance value to be specified. For single carrier and contiguous intraband CA operation RAN4 has specified in general ±2 dB tolerance for MOP with some exceptions to bands with very large passband. For UL-MIMO RAN4 has specified +2/-3 dB MOP tolerance. NC-intraband CA reference Tx architecture is single PA architecture [2] similarly as for single carrier and contiguous intraband CA. UL-MIMO reference architecture has two PA’s which is the reason for larger lower tolerance compared to the single carrier and contiguous intraband CA. Thus it is proposed that the MOP tolerance for CA_25A-25A is specified to be ±2 dB following the tolerance specified for single carrier operation for band 25.

DeltaTc

Band 25 is allowed to have deltaTC band edge MOP relaxation when UL allocation is located totally inside FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high. As NC-intraband CA UE will use same duplex filter as single carrier UE it must be allowed to have the same relaxation. For those cases where NC-intraband CA UE is transmiting only one sub-block then wheter UE is allowed to have deltaTC follows the same rules as for single carrier UE i.e. whole UL allocation must be confined in  FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high region. 

In case UE transmits two sub-blocks some consideration is needed as this scenario has not been addressed before. For intraband contiguous CA the applicability of deltaTC is determined for each component carrier separately as can be seen from the section 6.2.5A taken from 36.101, see below. 
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 }

Thus it is proposed that for intraband non-contiguous CA the applicability of deltaTC is determined on sub-block basis. If the transmission within a sub-block is fully confained in FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high region.then the transmission on that sub-block is allowed to have deltaTC relaxation. Figure 6.2.2.4-1 presents various different two sub-block transmission configurations and the applicability of deltaTC for particular sub-block.
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Figure 6.2.2.4-1Two sub-block transmission
************************ Start of the text proposal for TR 36.823 Annex A ***********************
6.2.2A
UE maximum output power for CA

For intra-band contiguous carrier aggregation the following UE Power Classes define the maximum output power for any transmission bandwidth within the aggregated channel bandwidth. For intra-band non-contiguous carrier aggregation the following UE Power Classes define the maximum output power as the sum of transmission powers of transmitted sub-blocks.
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 uplink assigned to one E-UTRA band the requirements in subclause 6.2.2 apply.

For intra-band contiguous and non-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 CA configuration
	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_40C
	
	
	
	
	23
	+2/[-2]
	
	

	CA_41C
	
	
	
	
	23
	+2/-22
	
	

	CA_25A-25A
	
	
	
	
	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).


************************ End of the text proposal for TR 36.823 Annex A ***********************
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