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1 Introduction

This paper is TP for DL CA_n77(2A) with UL PC2 CA_n77(2A), which has been agreed to be introduced into TS38.101-1[1]
2 Reference
[1] R4-2302140 Big CR on TS38.101-1 Addition of intra-band CA Combinations with PC2, Huawei, Hisilicon, 3GPP TSG-RAN Meeting #106, March, 2023.
3 Text proposal
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5
High power for NR TDD intra-band carrier aggregation in frequency range FR1



	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	





5.1
CA_n41(A-C) with UL PC2 CA_n41C
5.1.1
Configurations
Table 5.1.1-1: NR CA configurations and bandwidth combination sets defined for mixed intra-band contiguous and non-contiguous CA
	NR CA configuration
	Uplink CA configuration or single uplink carrier4
	NR Band
	Channel bandwidth (MHz)
	Bandwidth combination set

	
	
	
	5
	10
	15
	20
	25
	30
	40
	50
	60
	70
	80
	90
	100
	

	CA_n41(A-C)
	n412,3
CA_n41C3
	n41
	
	10
	15
	20
	
	30
	40
	50
	60
	70
	80
	90
	100
	0

	
	
	n41
	See CA_n41C Bandwidth Combination Set 2 in Table 5.5A.1-1
	

	
	
	n41
	See n41 channel bandwidths in Table 5.3.5-1
	4 and 5

	
	
	n41
	See CA_n41C Bandwidth Combination Set 4 and 5 in Table 5.5A.1-1
	

	NOTE 1:
This UE channel bandwidth is applicable only to downlink
NOTE 2:
Power Class 2 is allowed for this uplink combination or single uplink carrier in this downlink/uplink combination

NOTE 3:
Power Class 1.5 is allowed for this uplink combination or single uplink carrier in this downlink/uplink combination

NOTE 4:
Only single uplink carriers with power class other than PC3 are listed.


5.1.2
UE maximum output power
For intra-band non-contiguous carrier aggregation with two uplink carriers the maximum output power is specified in Table 5.1.2-1.
Table 5.1.2-1: UE Power Class for intraband non-contiguous CA

	NR CA Configuration
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	CA_n41C
	
	
	26
	+2/-3
	23
	+2/-21
	
	

	NOTE 1:
An uplink CA configuration in which the band has NOTE 3 in Table 6.2.1-1 is allowed to reduce the lower tolerance limit by 1.5 dB when the transmission bandwidths of the band are confined within FUL_low and FUL_low + 4 MHz or FUL_high - 4 MHz and FUL_high.
NOTE 2:
PPowerClass is the maximum UE power specified without taking into account the tolerance.
NOTE 3: 
For intra-band non-contiguous carrier aggregation the maximum power requirement shall apply to the total transmitted power over all component carriers (per UE).


5.1.3
UE additional maximum output power reduction
Table 5.1.3-1 specifies the additional requirements with their associated network signalling values and the allowed A-MPR and applicable CA band(s) for each CA_NS value. The CA_NS_xy value indicates the additional unwanted emissions requirements that apply for intra-band contiguous CA bands with NS_xy indicated or configured in multiple uplink serving cells, except CA_NS_01 that indicates the general emission requirements for intra-band contiguous CA bands. The mapping of NR CA band numbers and values of the additionalSpectrumEmission to network signalling labels is specified in Table 5.1.3-2. For any NR CA band not listed in Table 5.1.3-2 the network signalling label CA_NS_01 applies.
Table 5.1.3-1: Additional maximum power reduction (A-MPR)

	Network signalling label
	Requirements (clause)
	NR CA Band
	Aggregated channel bandwidth (MHz)
	Resources blocks (NRB)
	A-MPR (dB)

	CA_NS_04
	6.1.1
6.2.1
	CA_n41
	Table 5.5A.1-1
	5.1.4
	5.1.4


Table 5.1.3-2: Mapping of network signaling label

	NR CA band
	Value of additionalSpectrumEmission

	
	0
	1
	2
	3
	4
	5
	6
	7

	CA_n41
	CA_NS_01
	CA_NS_04
	
	
	
	
	
	

	NOTE:
additionalSpectrumEmission corresponds to an information element of the same name defined in clause 6.3.2 of TS 38.331.


5.1.4
A-MPR for CA_NS_04
5.1.4.1 Contiguous allocations

For all waveform type, modulations and scs when Fedge, low - BWChannel_CA ≥ 2490.5 MHz, A-MPR = MPR

For all modulations and SCS when Fedge, low - BWChannel_CA <  2490.5 MHz 

if the RB allocation is an inner allocation as defined in clause 6.2A.2.1 in TS38.101-1,  then A-MPR = MPR

Except for RBstart ≤ 0.33*BWchannel_CA/0.18MHz, AMPR= max (MPR, AMPRcc). 

if the RB allocation is an outer allocation as defined in clause 6.2A.2.1 in TS38.101-1, 

then A-MPR = MPR+1.5dB for BW Class B A-MPR = MPR for BW class C.

Where 

-
MPR is the MPR as defined in Table 6.2A.2.1-1 in TS38.101-1, Table 6.2A.2.1-1a in TS38.101-1 and Table 6.2A.2.1-1b in TS38.101-1 for PC3 and PC2 respectively and the respective CA bandwidth class

-
 AMPRcc is defined as the PC3_A2 or PC2_A4 AMPR in table 6.2.3.2-2 in TS38.101-1 for PC3 and PC2 respectively.

5.1.4.2 Non-contiguous allocations

For intra-band contiguous CA_n41B and CA_n41C and it receives IE CA_ NS_04, the UE determines the allowed Additional Maximum Power Reduction (AMPR) for the maximum output power as specified in this clause. The AMPR is specified by AMPRIM3 to meet -25dBm/MHz when IM3 falls in -25dBm/MHz region of Table 6.5A.2.3.1.1-1 in TS38.101-1 or Table 6.5A.3.3.1.1-1 in TS38.101-1. And uses MPR for all other cases.
The UE determines the AMPR type as follows:

For all waveform types, modulations and SCS when Fedge, low - BWChannel_CA ≥ 2490.5 MHz,

if allocation is an inner or outer 1 allocation as defined in Table 6.2A.2.1-2 in TS38.101-1 then A-MPR = MPR

if allocation is an outer 2 allocation as defined in Table 6.2A.2.1-2 in TS38.101-1 then A-MPR = MPR-1dB

For all waveform types, modulations and SCS when Fedge, low - BWChannel_CA <  2490.5 MHz 

If AND( MIN(FIM3,low_block,high, SEM-13,low) < Ffilter,low ,  MAX( SEM-13,high, FIM3,high_block,low ) > Ffilter,high )


if RB allocation is an inner or outer 1 allocation as defined in Table 6.2A.2.1-2 in TS38.101-1 then A-MPR = MPR


if RB allocation is an outer 2 allocation as defined in Table 6.2A.2.1-2 in TS38.101-1 then A-MPR = MPR-1dB

Else


A-MPR = A-MPRIM3 defined in Clause 6.2A.3.1.1.1.3 in TS38.101-1.
where

-
MPR is the MPR as defined in Table 6.2A.2.1-2 in TS38.101-1, Table 6.2A.2.1-3 in TS38.101-1 and Table 6.2A.2.1-4 in TS38.101-1 for PC3 and PC2 respectively and the respective CA bandwidth class
-
FIM3,low_block,high = (2 * Flow_alloc,high_edge ) – Fhigh_alloc,low_edge
-
FIM3,high_block,low = (2 * Fhigh_alloc,low_edge) – Flow_alloc,high_edge
-
Flow_alloc,low_edge is the lowermost frequency of lower transmission bandwidth allocation.

-
Flow_alloc,high_edge is the uppermost frequency of lower transmission bandwidth allocation.

-
Fhigh_alloc,low_edge is the lowermost frequency of upper transmission bandwidth allocation.

-
Fhigh_alloc,high_edge is the uppermost frequency of upper transmission bandwidth allocation.

-
Ffilter,low = 2480 MHz

-
Ffilter,high = 2745 MHz

-
SEM-13,high = Threshold frequency where upper spectral emission mask for upper channel drops from -13 dBm / 1MHz to -25 dBm / 1MHz, as specified in Clause 6.5A.2.3.1.1

-
SEM-13,low = Threshold frequency where lower spectral emission mask below the lower channel drops from -13 dBm / MHz to -25 dBm / MHz, as specified in Clause 6.5A.2.3.1.1

5.1.4.3 AMPRIM3 to meet -25dBm/MHz

AMPR in this clause is for intra-band contiguous CA_n41B and CA_n41C. The allowed maximum output power reduction is defined as:

AMPRIM3=MA, Where MA is defined as follows

MA = 
13; 
0 ≤ B < 2.16


11.5; 
2.16 ≤ B < 3.24
10.5;       3.24 ≤ B < 5.04
9.5; 
5.04 ≤ B < 10.08




8; 
10.08 ≤ B < 16.56




7;        16.56 ≤ B < 21.96

               6; 
      21.96 ≤ B

Where:

B=(LCRB1* 12* SCS1 + LCRB2 * 12 * SCS2)/1,000,000

and LCRB1, SCS1 are for CC1, LCRB2, SCS2 are for CC2, CC1 is the component carrier with lower frequency.
6
Spurious emission for CA
6.1
Spurious emissions for UE co-existence
6.1.1
Requirements for network signalling value "CA_NS_04" 
When "CA_NS_04" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.1.1-1. For power class 2 intra-band contiguous carrier aggregation, the additional spectrum emission mask is measured as the sum from both UE transmit antenna connectors when UE indicates support for dualPA-Architecture IE.
Table 6.1.1-1: Additional requirements for "CA_NS_04"

	ΔfOOB 
MHz
	BWChannel_CA (MHz) / Spectrum emission limit (dBm)
	Measurement
bandwidth

	
	≤50
	>50
	

	± 0 – 1
	-10
	
	2 % of BWChannel_CA

	
	
	-10
	1 MHz

	± 1 – 5
	-10
	1 MHz

	± 5 – X
	-13
	

	± X - (BWChannel_CA + 5 MHz)
	-25
	

	NOTE:
X is aggregated bandwidth


6.2
Additional spurious emissions for CA
6.2.1
Requirements for network signalling value "CA_NS_04"
When "CA_NS04" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.2.1-1. This requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.5A.3.1-1 from the edge of the aggregated channel bandwidth. For power class 2 intra-band contiguous carrier aggregation, the additional spurious emissions is measured as the sum from both UE transmit antenna connectors when UE indicates support for dualPA-Architecture IE.
Table 6.2.1-1: Additional requirements for "CA_ NS_04"

	Frequency range

(MHz)
	BWChannel_CA (MHz) / Spectrum emission limit (dBm)
	Measurement bandwidth 

	
	20 to 190 MHz
	

	2495 ≤ f < 2496
	-13
	Max(1 % of BWChannel_CA, 1 MHz) 

	2490.5 ≤ f < 2495
	-13
	1 MHz

	0.009 < f < 2490.5
	-25
	1 MHz
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