

2

[bookmark: _Hlk40295327][bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: historyclause][bookmark: _Ref452454252]3GPP TSG-RAN WG4 Meeting #110bis    	R4-2406670
Changsha, China, 15th – 19th March, 2024

[bookmark: _Hlk161739012]Title:	TP to TR 36.718-02-01: Addition of CA_2C
Agenda item:	7.1.2.1
Source:	Nokia
Document for:	Approval

1	Background 
This contribution introduces CA_2C into TR 36.718-02-01

******************************** Start of TP *****************************************
[bookmark: _Toc133338521][bookmark: _Toc161408104]5.1.x	CA_28C
[bookmark: _Toc133338522][bookmark: _Toc161408105]5.1.x.1	Channel bandwidths per operating band
Table 5.1.x.1-1: Intra-band CA operating band
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	28
	703 MHz
	–
	748 MHz
	758 MHz
	–
	803 MHz
	FDD



Table 5.1.x.1-2: E-UTRA CA configurations and bandwidth combination sets defined for intra-band CA
	
	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Uplink CA configurations
(NOTE 3)
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_28C
	CA_28C
	5
	20
	
	
	
	30
	0

	
	
	10
	15, 20
	
	
	
	
	

	
	
	15
	10, 15
	
	
	
	
	

	
	
	20
	5, 10
	
	
	
	
	



[bookmark: _Toc133338523][bookmark: _Toc161408106]5.1.x.2	Co-existence studies

	E-UTRA Configuration
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	CA_28
	E-UTRA Band 1, 4,  22, 32, 42, 43, 50, 51, 65, 66, 73, 74, 75, 76
NR Band n77, n78, n100, n101
	FDL_low
	-
	FDL_high
	-50
	1
	2

	28
	E-UTRA Band 1
	FDL_low
	-
	FDL_high
	-50
	1
	19, 25

	
	E-UTRA Band 2, 3, 5, 7, 8, 18, 19, 20, 25, 26, 27, 31, 34, 38, 40, 41, 52, 72, 87, 88
NR Band n79
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 11, 21
	FDL_low
	-
	FDL_high
	-50
	1
	19, 24

	
	Frequency range
	470
	-
	694
	-42
	8
	15, 35

	
	Frequency range
	470
	-
	710
	-26.2
	6
	34

	
	Frequency range
	662
	-
	694
	-26.2
	6
	15

	
	Frequency range
	758
	-
	773
	-32
	1
	15

	
	Frequency range
	773
	-
	803
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8, 19



[bookmark: _Toc133338524][bookmark: _Toc161408107]5.1.x.3	REFSENS requirements
[bookmark: _CRTable7_3_1A1]Table 7.3.1A-1: Intra-band contiguous CA uplink configuration for reference sensitivity for Bandwidth Class C
	CA configuration / CC combination / NRB_agg / Duplex mode

	Uplink CA configuration
	100RB+25RB
	100RB+50RB
	75RB+75RB
	75RB+50RB
	100RB+75RB
	100RB+100RB
	Duplex Mode

	
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	

	CA_28C
	25
	0
	25
	0
	25
	0
	25
	0
	N/A
	N/A
	N/A
	N/A
	FDD



[bookmark: _Hlk161738817][bookmark: _Toc133338525][bookmark: _Toc161408108]5.1.x.4	A-MPR CA_28C
General assumptions
· UL LTE channel for B28 at 703-748 MHz, SCS = 15 kHz
· I/Q image -28 dBc
· Carrier leakage -28 dBc
· CIM3 -60 dBc
· Only additional spurious emission masks were considered. Other gating factors (such as ACLR, SEM, etc.) were excluded.
[bookmark: _CRTable5_6A_11]Table 5.1.x.4-1: E-UTRA CA configurations and bandwidth combination sets defined for intra-band contiguous CA_28C
	
	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Uplink CA configurations

	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_28C
	-
	5
	20
	
	
	
	30
	0

	
	
	10
	15, 20
	
	
	
	
	

	
	
	15
	10, 15
	
	
	
	
	

	
	
	20
	5, 10
	
	
	
	
	



Additional spurious emission requirements for NS_17
When “NS_17” is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.6.3.3.10-1. This requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.3.1-1 from the edge of the channel bandwidth.
[bookmark: _CRTable6_6_3_3_101]Table 6.6.3.3.10-1 [1]: Additional requirements
	Frequency band
(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 
	NOTE

	
	3, 5, 10 MHz
	
	

	470 ≤ f ≤ 710
	-26.2
	6 MHz
	1

	NOTE 1:	Applicable when the assigned E-UTRA carrier is confined within 718 MHz and 748 MHz and when the channel bandwidth used is 5 or 10 MHz. Applicable when the assigned E-UTRA carrier is confined within 715 MHz and 718 MHz and when the channel bandwidth used is 3 MHz.



Additional spurious emission requirements for NS_18
When “NS_18” is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.6.3.3.11-1. This requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 from the edge of the channel bandwidth.
[bookmark: _CRTable6_6_3_3_111]Table 6.6.3.3.11-1 [1]: Additional requirements
	Frequency band
(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 
	NOTE

	
	5, 10, 15, 20 MHz
	
	

	692-698
	-26.2
	6 MHz
	



Simulation results
A complete set of A-MPR results on LTE CA_28C for different bandwidth combinations listed in Table 2 are provided in Appendix for both NS_17 and NS_18. 
A-MPR results with NS_17
According to NOTE 1 in Table 6.6.3.3.10-1 [1], the additional spurious emission requirements for NS_17 are applicable when the assigned E-UTRA carrier is confined within 718 MHz and 748 MHz and when the channel bandwidth used is 5 or 10 MHz. Therefore, we present the A-MPR results at frequency positions such that the aggregated channel bandwidth is confined within 718 MHz and 748 MHz. In particular, 
· For combinations 5MHz/20MHz, 10MHz/15MHz, i.e., 25MHz CA BW, the upper edge of the CA channel will be studied at maximum 5MHz frequency offset below 748Mhz.
· For combinations 10MHz+20MHz, 20MHz+10MHz, 15MHz+15MHz, i.e., 30MHz CA BW, i.e., the CA channel is placed exactly at 718-748 MHz.
In Figure 1, we show A-MPR triangle plots for 25MHz CA BW with QPSK modulation and with different frequency positions. 
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Figure 5.1.x.4-1: Examples of A-MPR needed for CA_28C with NS_17 w.r.t. QPSK modulation and different frequency position
As can be observed, A-MPR is needed for the allocations near the lower of the channel, and for large-size allocations that span across two carriers. In addition, within frequency between 718-748 MHz, required backoff values are almost same for all frequency positions. Similar observations are applicable for other modulations and for other bandwidth combinations (e.g., 10MHz/15MHz and 15MHz/15MHz), as can be seen from the attached results in Appendix.
Observation: For CA_28C with NS_17, A-MPR is needed for the allocations near the lower of the channel, and for large-size allocations that span across two carriers. 
It can also be seen that the A-MPR areas are asymmetric for combinations with different per-carrier bandwidth sizes (e.g., 5MHz+20MHz and 20MHz+5MHz). This is due to the additional spectrum emission requirement signalled by NS_17 is at one side of band 28.
Observation: A-MPR areas are asymmetric for combinations with different per-carrier bandwidth sizes.
Based on the A-MPR triangle plots, A-MPR table for CA_28C with NS_17
[bookmark: _CRTable6_2_4A_42]Table 5.1.x.4-2: Contiguous Allocation A-MPR for CA_28C NS_17 (power class 3)
	CA Bandwidth Class C
	Upper edge frequency [MHz]
	RBStart
	LCRB [RBs]
	RBstart + LCRB [RBs]
	A-MPR per modulation [dB]

	
	
	
	
	
	QPSK
	16QAM
	64QAM
	
256QAM

	25 RB / 100 RB
	>=743 and < 748
	0-25
	100-125
	
	4
	3
	3
	1

	
	
	0-17
	25-99
	
	4
	3
	3
	1

	
	
	0-26
	1-8
	<=32
	3.5
	3
	1
	N/A

	
	
	18-52
	70-99
	
	3
	2
	1
	

	
	
	0-22
	9-24
	<=41
	2.5
	1.5
	N/A
	

	
	

748
	0-25
	100-125
	
	2.5
	2
	2
	N/A

	
	
	0-10
	51-99
	
	2
	2
	2
	

	
	
	0-26
	1-8
	<=32
	3.0
	2.5
	1.5
	

	
	
	11-52
	87-99
	
	2
	1
	1
	

	
	
	0-22
	9-25
	<=41
	2
	1
	N/A
	

	50 RB / 75 RB
	>=743 and < 748
	0-25
	100-125
	
	4
	3
	3
	1

	
	
	0-15
	39-99
	
	4
	3
	3
	1

	
	
	16-26
	38-99
	
	3
	2
	2
	N/A

	
	
	0-26
	1-12
	<=35
	3
	2
	1
	

	
	
	27-45
	60-99
	
	2
	2
	1
	

	
	
	0-15
	13-38
	
	2
	1
	1
	

	
	748
	0-25
	100-125
	
	3
	2
	2
	N/A

	
	
	0-15
	51-99
	
	3
	2
	2
	

	
	
	0-26
	1-12
	<=35
	3
	2
	1
	

	
	
	16-26
	72-99
	
	2
	1
	1
	

	
	
	0-8
	13-50
	
	1.5
	1.5
	0.5
	

	50 RB / 100 RB
	748
	0-26
	125-150
	
	4
	3
	3
	
1

	
	
	0-17
	34-124
	
	4
	3
	3
	

	
	
	18-28
	34-124
	
	3
	2
	2
	

	
	
	0-35
	1-12
	<=35
	3
	2
	1
	N/A


	
	
	29-40
	70-124
	
	3
	2
	2
	

	
	
	0-20
	13-33
	
	2
	2
	1
	

	
	
	41-60
	75-124
	
	2
	1
	1
	

	75 RB / 75 RB
	748
	0-26
	125-150
	
	4.5
	3
	3
	1

	
	
	0-3
	72-124
	
	4.5
	3
	3
	

	
	
	4-30
	51-124
	
	4
	3
	3
	

	
	
	0-3
	51-71
	
	4
	3
	2
	N/A


	
	
	35-39
	45-124
	
	3
	2
	2
	

	
	
	0-36
	1-16
	<=48
	3
	2
	1
	

	
	
	43-51
	45-124
	
	2
	1
	1
	

	
	
	0-25
	40-50
	
	2
	2
	1
	

	
	
	0-28
	18-36
	
	1.5
	1.5
	0.5
	



A-MPR results with NS_18
For CA_28C with NS_18, we present the A-MPR results at frequency positions within 703 -748 MHz. In particular, we plot the A-MPR triangle when the lower edge of aggregated channel is placed X [MHz] offset above the lower edge of band 28 (703 MHz), where
· X ranges from 0 to 20MHz in 5MHz grid for 25MHz CA BW
· X ranges from 0 to 15MHz in 5MHz grid for 30MHz CA BW
In Figure 5.1.x.4-2, we show A-MPR triangle plots for 5MHz+20MHz and 10MHz+15MHz (25MHz CA BW) with QPSK modulation and with different frequency positions, i.e., at offset 0, 5MHz and 10MHz from the the lower edge of band 28.
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Figure 5.1.x.4-2: Examples of A-MPR needed for CA_28C 5MHz/20MHz and 10MHz/15MHz with NS_18 w.r.t. QPSK modulation and different frequency position
In general, same observations can be made, i.e., A-MPR is needed for the allocations near the lower edge of the channel, and for large-size allocations that span across two carriers. It can also be seen that when channel is placed near the operating band edge (0MHz offset), higher power backoff is required even for most of allocations that spans across two carriers. The required backoff decreases when the channel is moved far away from the lower edge of the operating band, and only allocations that start near the lower edge of the channel needs to apply A-MPR.
We also notice that combination 10MHz/15MHz may need larger A-MPR for the large-size allocation across two carrier compared to 5MHz/20MHz at the same frequency position. This could be understandable as the bandwidth gap between two carrier is larger in case 10MHz/15MHz, which results in emissions reaching further from the channel edge.
In Figure 5.1.x.4-3, we show A-MPR triangle plots for 30MHz CA BW, i.e., 10MHz+20MHz and 15MHz+15MHz with QPSK modulation and with different frequency positions, i.e., at offset 0 (closest), 5MHz, 10MHz and 15MHz from the lower edge of band 28. Compared with 25MHz CA BW, similar behavior of additionally required power backoff can be observed, and the frequency position of the 30MHz channel needs to be further from the lower edge of the operating band to transmit with lower or without power backoff.
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Figure 5.1.x.4-3: Examples of A-MPR needed for CA_28C 10MHz+20MHz and 15MHz+15MHz with NS_18 w.r.t. QPSK modulation and different frequency position
Observation: For CA_28C, with NS_18, A-MPR is needed for the allocations near the lower edge of the channel, and for large-size allocations that span across two carriers. Higher A-MPR is need when channel is placed closer to the lower edge of the band and/or when guard band between two carrier is large.
Based on the A-MPR triangle plots, A-MPR table for CA_28C with NS_18.
Table 3: Contiguous Allocation A-MPR for CA_28C with NS_18 (power class 3)
	CA Bandwidth Class C
	Lower edge frequency [MHz]
	RBStart
	LCRB [RBs]
	RBstart + LCRB [RBs]
	A-MPR per modulation [dB]

	
	
	
	
	
	QPSK
	16QAM
	64QAM
	256QAM

	25 RB / 100 RB
	>=703 and <713
	0-25
	100-125
	
	5
	3.5
	3.5
	1.5

	
	
	0-1
	26-99
	
	5
	3.5
	3.5
	1.5

	
	
	5-14
	45-99 
	
	4
	3
	3
	1

	
	
	15-25
	81-99
	
	4
	3
	3
	1

	
	
	2-4
	65-99
	
	4
	3
	3
	1

	
	
	2-4
	40-64
	
	4
	3
	3
	1

	
	
	20-29
	1-8
	<=35
	4
	3
	2
	N/A


	
	
	0-19
	1-8
	
	4
	2
	2
	

	
	
	5-14
	26-44
	
	3
	3
	3
	

	
	
	15-25
	9-80
	
	3
	2
	2
	

	
	
	26-40
	72-99
	
	3
	2
	2
	

	
	
	41-55
	62-99
	
	3
	2
	2
	

	
	
	2-4
	26-39
	
	2
	1
	N/A
	

	
	
	0-14
	9-25
	
	2.5
	1.5
	1.5
	

	
	>=713
	0-17
	100-125
	
	2.5
	2
	1.5
	1

	
	
	0-13
	1-8
	
	2.5
	2
	1
	1

	
	
	0-1
	65-99 
	
	2.5
	1
	1
	N/A

	
	
	0-25
	9-25
	<=37
	2
	1
	N/A
	

	
	
	2-17
	65-99
	
	2
	1.0
	N/A
	

	50 RB / 75 RB
	>=703
and <713
	0-5
	45-125 
	
	6
	4.5
	4
	2.5

	
	
	6-20
	>=33
	
	5
	4
	4
	1

	
	
	0-5
	33-44
	
	5
	4
	3
	1

	
	
	21-27
	33-104
	
	4
	3
	3
	1

	
	
	28-35
	>= 36
	
	3
	3
	1
	N/A

	
	
	0-32
	1-13
	
	3
	2
	1
	

	
	
	38-51
	45-87 
	
	2
	1
	1
	

	
	
	0-26
	15-32
	<=54
	2
	1
	1
	

	
	>713
	0-5
	33-125
	
	2.5
	2
	2
	

	
	
	0-13
	<13
	<=22
	2.5
	2
	1
	

	
	
	6-20
	>= 70
	
	2
	1
	1
	

	
	
	0-26
	15-32
	<=54
	1
	1
	N/A
	

	
	
	21-27
	>= 70
	
	1
	N/A
	N/A
	

	50 RB / 100 RB
	>=703
and <713
	0-5
	36-150
	
	6
	4.5
	4.5
	2.5

	
	
	6-20
	36-150
	
	5
	3
	3
	1

	
	
	21-28
	36-129
	
	4
	3
	3
	1

	
	
	29-38
	15-120
	
	3
	2
	2
	N/A


	
	
	0-40
	1-13
	<=49
	3
	2
	2
	

	
	
	39-68
	60-112 
	
	3
	2
	2
	

	
	
	0-28
	15-35
	
	3
	1
	N/A
	

	
	>=713

	0-5
	51-150
	
	3
	2
	2
	N/A

	
	
	0-22
	1-13
	<= 33
	3
	2
	1
	

	
	
	6-20
	64-150
	
	2
	1
	1
	

	
	
	0-16
	15-35
	<= 45
	1
	1
	N/A
	

	
	
	0-10
	36-50
	
	1
	N/A
	N/A
	

	
	
	21-35
	90-129 
	
	1
	N/A
	N/A
	

	75 RB / 75 RB
	>=703
and <713
	0-3
	72-150 
	
	6
	4.5
	4
	2

	
	
	4-15
	72-150
	
	5
	4
	4
	2

	
	
	16-30
	72-150
	
	5
	4
	3
	1

	
	
	0-16
	37-71
	
	5
	4
	3
	1

	
	
	31-39
	42-120
	
	4
	3
	2
	1

	
	
	40-51
	48-120
	
	3
	2
	2
	N/A

	
	
	0-41
	1-17
	<=53
	3
	2
	1
	

	
	
	17-30
	37-71
	
	3
	2
	1
	

	
	
	52-60
	40-100
	
	3
	1
	N/A
	

	
	
	0-26
	18-36
	<=62
	2.5
	1.5
	
	

	
	>=713

	0-10
	72-150 
	
	3
	2
	2
	N/A

	
	
	11-15
	72-139
	
	3
	2
	2
	

	
	
	16-30
	60-139
	
	2
	1
	1
	

	
	
	0-23
	1-17
	<=35
	3
	2
	1
	

	
	
	0-18
	18-36
	<=51
	3
	1
	N/A
	

	
	
	0-15
	37-71
	
	1
	N/A
	N/A
	

	
	
	31-50
	60-129
	
	1
	N/A
	N/A
	

	NOTE 1:	RBstart indicates the lowest RB index of transmitted resource blocks
NOTE 2:	LCRB is the length of a contiguous resource block allocation




******************************** End of TP *****************************************
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