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Background
This contribution provides text proposal on the CA configuration 2DL_48C_2UL_48C_BCS0, 3DL_48A-48C_2UL_48C_BCS0 and 4DL_48C-48C_2UL_48C_BCS0 as defined in [1].
Text Proposal
[bookmark: _Toc405202255]---Start of changes---
5.X	2DL_48C_2UL_48C_BCS0
3DL_48A-48C_2UL_48C_BCS0
4DL_48C-48C_2UL_48C_BCS0
5.X.1	Channel bandwidths per operating band for CA
Table 5.X.1-1: Bandwidth combinations for Intra band contiguous CA configurations
	E-UTRA CA Configuration
	Uplink CA configurations 
	E-UTRA Bands
	CBW
{MHz]
	CBW
{MHz]
	CBW
{MHz]
	CBW
{MHz]
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_48C
	CA_48C
	48
	5, 10, 15, 20
	20
	
	
	40
	0

	
	
	
	20
	5, 10, 15
	
	
	
	



Table 5.X.1-1: Bandwidth combinations for Intra band non-contiguous CA configurations
	E-UTRA CA Configuration
	Uplink CA configurations 
	E-UTRA Bands
	CBW
{MHz]
	CBW
{MHz]
	CBW
{MHz]
	CBW
{MHz]
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_48A-48C
	CA_48C
	48
	5, 10, 15, 20
	See CA_48C Bandwidth combination set 0 in 36.101 Table 5.6A.1-1
	
	60
	0

	
	
	
	See CA_48C Bandwidth combination set 0 in 36.101 Table 5.6A.1-1
	5, 10, 15, 20
	
	
	

	CA_48C-48C
	CA_48C
	48
	See CA_48C Bandwidth combination set 0 in 36.101 Table 5.6A.1-1
	See CA_48C Bandwidth combination set 0 in 36.101 Table 5.6A.1-1
	80
	0



5.X.2	Coexistence studies
No co-existence studies needed for these combinations.
5.X.3	REFSENS requirements
No REFSENS requirements need to be defined for these combinations.
[bookmark: _Toc475626688][bookmark: _Toc475626344][bookmark: _Toc513191628]5.x.4	Vendor A, A-MPR for uplink CA bandwidth class C
5.x.4.1 Simulation Assumptions
A new spectrum emission mask for band 48 for running carrier aggregation was proposed and Figure 5.x.4.1-1 shows the new accepted mask. It has more relaxed requirements within the band compare to the out-of-band emissions. 

[image: ]
Figure 5.x.4.1-1: FCC agreed on a new mask for CA_48C [2] 
Figure 5.x.4.1-1 shows that the hardest requirements are when transmitting on the edge of the band. All simulations are allocated at the lower end of the band shown in Figure 5.x.4.1-2 with the implemented mask.

Adjacent Channel Leakage Ratio (ACLR) simulation assumptions were as follows:
· UTRAACLR1 = 33dB
· UTRAACLR2 = 36dB
· CA E-UTRAACRL = 30dB
· CA NRACRL = 30 dB
Spurious emissions limit was -30dBm with 1MHz measurement bandwidth

PA operating point: UTRAACLR1 = 33 dBc with Pout = 22 dBm. 
· All further back off (to fulfil the A-MPR requirements) is calculated from the operating point of 22 dBm. 


[image: ]
Figure 5.x.4.1-2. Visualizing the mask when the CA is located on the edge of band 48. 
The spectrum emission mask may be formed as one within the band and with an additional requirement out-of-band. It may give us Table 5.x.4.1-3 and Table 5.x.4.1-4, respectively where B is either 3530 MHz or 3720 MHz depending on if it is the above or the below the band.
Table 5.x.4.1-3: Additional requirement for CA_48C within the band
	Spectrum emission limit [dBm]/BWChannel_CA

	ΔfOOB
(MHz)
	25+100RB (25 MHz)
	50+100RB 
(30 MHz)
	75+100RB (35MHz)
	100+100RB (40 MHz)
	Measurement bandwidth

	 0-25
	-13
	-13
	-13
	-13
	1 MHz

	 25-30
	-25
	-13
	-13
	-13
	1 MHz

	 30-35
	-25
	-25
	-13
	-13
	1 MHz

	 35-40
	-25
	-25
	-25
	-13
	1 MHz

	 40-B
	-25
	-25
	-25
	-25
	1 MHz


.
Table 5.x.4.1-4: Additional requirement for CA_48C out-of-band emissions
	Spectrum emission limit [dBm]/BWChannel_CA

	ΔfOOB
(MHz)
	25+100RB (25 MHz)
	50+100RB 
(30 MHz)
	75+100RB (35MHz)
	100+100RB (40 MHz)
	Measurement bandwidth

	 0-10
	-13
	-13
	-13
	-13
	1 MHz

	 10-20
	-25
	-25
	-25
	-25
	1 MHz

	 20-
	-40
	-40
	-40
	-40
	1 MHz



5.x.4.2 Contiguous RB Transmission
Results from these simulations are shown in the figures below.
[image: ]
Figure 5.x.4.2-1. Required A-MPR for 25 + 100 RB, QPSK

[image: ]
Figure 5.x.4.2-2. Required A-MPR for 100 + 25 RB, QPSK

[image: ]
Figure 5.x.4.2-3. Required A-MPR for 50 + 100 RB, QPSK
[image: ]
Figure 5.x.4.2-4. Required A-MPR for 100 + 50 RB, QPSK

[image: ]
Figure 5.x.4.2-5. Required A-MPR for 75 + 100 RB, QPSK
[image: ]
Figure 5.x.4.2-6. Required A-MPR for 100 + 75 RB, QPSK
[image: ]
Figure 5.x.4.2-7. Required A-MPR for 100 + 100 RB, QPSK
[image: ]
[bookmark: _Hlk514941468]
Based on the simulation results presented from Figure 5.x.4.2-1 to Figure 5.x.4.2-7, the A-MPR requirements for contiguously allocated CA_48C is given in Table 5.x.4.2-1.

Table 5.x.4.2-1: A-MPR requirements for contiguously allocated CA_48C configuration
	CA_48C: 
CA_NS_xx
	RBStart
	L_CRB [RBs]
	A-MPR for QPSK [dB]

	25 RB / 100 RB
and
100 RB / 25 RB
	0 – 2 and 121 - 124
	>0
	≤11dB

	
	3 – 27
	<85
	≤3dB

	
	
	>85
	≤5dB

	
	27 – 120
	>0
	≤2dB

	50 RB / 100 RB
and
100 RB / 50 RB
	0 – 10 and 139 – 149
	>0
	≤13dB

	
	11 – 28
	<85
	≤3dB

	
	
	>85
	≤5dB

	
	29 – 138
	>0
	≤4dB

	75 RB / 100 RB
and
100 RB / 75 RB
	0 – 18 and 156 – 174
	>0
	≤13dB

	
	19 – 42
	<95
	≤3dB

	
	
	>95
	≤6dB

	
	43 – 155
	>0
	≤4dB

	100 RB / 100 RB
	0 – 26 and 173 – 199
	>0
	≤14dB

	
	27 – 45
	≤100
	≤3dB

	
	
	>100
	≤6dB

	
	46 – 172
	≤100
	≤2dB

	
	
	>100
	≤5dB



[bookmark: _Toc319869058]5.x.4.3	2-cluster RB transmission
The simulations for 2-cluster RB transmission shall have the same simulation assumptions and requirement as Contiguous RB transmission. 
Because of the large number of scenarios (almost 5 million combinations for 20 + 20 MHz) a set of around 20 000 randomly created allocation scenarios were simulated per bandwidth combination and appropriate back off value was searched. 
Results from these simulations with proposed A-MPR mask are shown in the figures below

[image: ]
Figure 5.x.4.3-1: 2 clusters in 2CCs vs. allocation ratio, 25 RB + 100 RB
[image: ]
Figure 5.x.4.3-2: 2 clusters in 2CCs vs. allocation ratio, 50 RB + 100 RB
[image: ]
Figure 5.x.4.3-3: 2 clusters in 2CCs vs. allocation ratio, 75 RB + 100 RB
[image: ]
Figure 5.x.4.3-4: 2 clusters in 2CCs vs. allocation ratio, 100 RB + 100 RB
The mask shown in from figures 5.x.4.3-1 to figures 5.x.4.3-4 can be formally defined as follows
A-MPR = CEIL {MA, 0.5}
Where MA is defined as follows 
MA =       17; 					0 ≤ A < 0.025
-40A + 18;			0.025 ≤ A < 0.1
-3.75A + 14.375;		0.1 ≤ A < 0.5
-7A + 16; 				0.5 ≤ A ≤ 1
Where A = NRB_alloc / NRB_agg.
5.x.5	Vendor B, A-MPR for uplink CA bandwidth class C
Assumption, simulation data, possible conclusion to be further investigated.
---End of changes---
Reference
[1]	181548, “Revised WID on Rel-16 LTE intra-band Carrier Aggregation for x CC DL/y CC UL including contiguous and non-contiguous spectrum (x>=y)”, Ericsson

[2] DOC-354370A1, “Promoting Investment in the 3550-3700 MHz Band”, FCC
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Required Backoff in CA 48C, 100 + 50 RB, QPSK
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Required Backoff in CA 48C, 100 + 75 RB, QPSK
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