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1. Introduction
The RAN4#AH-1801 discussed contributions of [1, 2] and approved [2] for band combination-based approach for the ultimate purpose of reducing RAN4 workload. Although opinions received in the AH were mostly positive, there was an opinion that it would be better to make a decision in RAN4#86 since there were no people who are dedicated to LTE CA specific topics in the AH. This contribution focuses on discussing if the advantage of this approach can be applied to LTE CA as well as EN-DC/NR CA or not in terms of the reduction of redundancy of the contents of TPs (ultimately TRs as well) as well as the number of TPs.  In addition, the impact of band combination-based approach on specification simplification is discussed. Finally, after the discussion of the advantage of this approach, the introduction of CA/DC band combination-based basket approach is proposed.
2. Discussion
2.1. Reduction of redundancy of the contents of TPs
As shown in [1], if the band combination -based approach is adopted, the number of pages required for TPs and TRs for LTE CA configurations belonging to the same CA band combination becomes quite shorter. In [1], one example of using 5DL/1UL CA showed that 16 pages long becomes 3 pages long. 
-----------------------------------------------------------------------Start of exception from [1] for LTE CA 5DL/1UL case------------------------------------------------------------ ---
The following four CA configurations are captured in the corresponding TRs.

5DL/1UL TR: CA_20A-38A-40D_BCS0
4DL/1UL TR: CA_20A-38A-40A-40A_BCS0, CA_20A-38A-40C_BCS0
3DL:/1UL TR: CA_20A-38A-40A_BCS0
All the sections for the CA configurations have exactly the same co-existence table andΔTIB,c andΔRIB,c values without referring to the original one and without any additional technical information. There are many exactly the same tables and similar tables. It seems they do not provide any additional technical information. In any cases, this is where we are. The reason why these TPs are easily approved is that ΔTIB,c andΔRIB,c is related with the number of bands but not with the number of CCs and co-existence tables are related with passband of the bands but not related with the number of CCs. Hence, none of delegates basically pays attention to the content. 
Thus, it would make sense to consider TPs based on not CA configuration (the number of CCs) but rather based on the number of bands. In the below, the impact of the CA configuration approach and CA band combination approach is compared in terms of TP workload.

<CA configuration (The number of CCs) approach >

The following attachment is the collection of all the content of the four CA configurations. That is 16 pages long. 


[image: image1.emf]Impact of CA  configuration apparoch on TPs.zip


<CA combination (the number of bands) approach>

As stated in theΔTIB,c andΔRIB,c explanations, the requirements in terms of “combination” is fundamentally the same regardless of the CA configurations. Thus, if we take a band combination basis approach, the expected result is summarized in the following attachment. That is 3 pages long.  CA_20-38-40 is one of the examples and there are so many other CA configurations with similar or even more redundancies. 

[image: image2.emf]Impact of CA band  combination based approach on TPs.zip


What the above means is that if the concept is accepted, only one TP is OK to accommodate the four CA configurations of CA_20A-38A-40D_BCS0, CA_20A-38A-40A-40A_BCS0, CA_20A-38A-40C_BCS0 and CA_20A-38A-40A_BCS0 into CA band combination for 3bands basket WIs and the TP is just 3 pages long.

---------------------------------------------------------------------------End of exception from [1] for LTE CA 5DL/1UL case------------------------------------------------------------ 
Then, the next question is if this approach works for LTE xDL/2UL CA, EN-DC including intra band contiguous and non-contiguous CA. The answer is YES. As one of the example, let’s take a look at the following EN-DC configurations approved in the last RAN4 AH-1801 which belong to the same band combination.

	R4-1801146
	TP for TR 37.863 DC_2A-2A-n257A
	Verizon UK Ltd

	R4-1801150
	TP for TR 37.863 DC_2C-n257A
	Verizon UK Ltd

	R4-1801151
	TP for TR 37.863 DC_2A-n257A
	Verizon UK Ltd


It seems that the contents of the following sections are the same between the three TPs due to the nature of belonging to the same band combination.

· DC band combination table
· Co-existence studies 
· UL harmonics and IMD products and harmonic
· IMD for ISM and GNSS bands
· Protected bands for the dual connectivity configuration
· Note that the necessity of these analysis and how to capture them is discussed in [3]
· ∆TIB and ∆RIB values
· MSD

<Band configuration-based approach >

The following attachment is the collection of all the content of the three configurations. That is 15 pages long. 


[image: image3.emf]Non band  combination basis.zip


<Band combination (the number of bands) approach>

As stated in theΔTIB,c andΔRIB,c explanations, the requirements in terms of “combination” is fundamentally the same regardless of the configurations. Since the frequency ranges  for respective bands are the same so that the analysis results for co-existence studies are the same between the configurations as well. Thus, if we take a band combination basis approach, the expected result is summarized in the following attachment. That is 5 pages long. 

[image: image4.emf]Band  combination basis.zip


Observation 1: Band combination-based approach will reduce the redundancy of the contents captured in TPs for LTE CA/LTE-DC/NR CA/EN/DC configurations belonging to the same band combination.
2.2. Reduction of the number of TPs
In sub-section 2.1, it is demonstrated that the contents of TPs for band configurations belonging to the same band combination can be consolidated into one TP for LTE CA case and EN-DC case, respectively. What that means is that the number of TPs can be reduced by introducing band combination-based approach. 

To see the effect, let’s take a look at the following TPs for EN-DC by one company and approved in the last meeting. If the band combination -based approach is adopted, the number of contribution should have been not 28 but rather 17.  It should be noted that if the company proposed configurations such as 2C-5A-n257A, 2A-2A-5A-n257A, 2A-2S-13A-n257 etc. the effect would become more significant. Provided that most of bands with wider pass-band width would have contiguous CA (100MHz x 8 etc) for new NR bands like n257, the effect will become even more significant.
Table 2.2-1: Example TPs for EN-DC approved in RAN4# 1801AH
	Num
	T-doc
	Title
	Band combination
	Effect(Num of TPs)

	1
	R4-1801146
	TP for TR 37.863 DC_2A-2A-n257A
	2-257
	1

	2
	R4-1801150
	TP for TR 37.863 DC_2C-n257A
	
	

	3
	R4-1801151
	TP for TR 37.863 DC_2A-n257A
	
	

	4
	R4-1801165
	TP for TR 37.863 DC_2A-2A-n260A
	2-260
	2

	5
	R4-1801167
	TP for TR 37.863 DC_2C-n260A
	
	

	6
	R4-1801152
	TP for TR 37.863 DC_5B-n257A
	5-257
	3

	7
	R4-1801153
	TP for TR 37.863 DC_5A-5A-n257A
	
	

	8
	R4-1801168
	TP for TR 37.863 DC_5A-5A-n260A
	5-260
	4

	9
	R4-1801169
	TP for TR 37.863 DC_5B-n260A
	
	

	10
	R4-1801170
	TP for TR 37.863 DC_5A-n260A
	
	

	11
	R4-1801157
	TP for TR 37.863 DC_48A-n257A
	48-257


	5

	12
	R4-1801158
	TP for TR 37.863 DC_48A-48A-n257A
	
	

	13
	R4-1801159
	TP for TR 37.863 DC_48C-n257A
	
	

	14
	R4-1801164
	TP for TR 37.863 DC_48A-48A-n260A
	48-260


	6

	15
	R4-1801173
	TP for TR 37.863 DC_48C-n260A
	
	

	16
	R4-1801174
	TP for TR 37.863 DC_48A-n260A
	
	

	17
	R4-1801160
	TP for TR 37.863 DC_66A-66A-n257A
	66-257
	7

	18
	R4-1801161
	TP for TR 37.863 DC_66C-n257A
	
	

	19
	R4-1801147
	TP for TR 37.863 DC_2A-5A-n257A
	2-5-257
	8

	20
	R4-1801148
	TP for TR 37.863 DC_2A-13A-n257A
	2-13-257
	9

	21
	R4-1801149
	TP for TR 37.863 DC_2A-66A-n257A
	2-66-257
	10

	22
	R4-1801154
	TP for TR 37.863 DC_5A-66A-n257A
	5-66-257
	11

	23
	R4-1801155
	TP for TR 37.863 DC_13A-n257A
	13-257
	12

	24
	R4-1801156
	TP for TR 37.863 DC_13A-66A-n257A
	13-66-257
	13

	25
	R4-1801163
	TP for TR 37.863 DC_66C-n260A
	66-260
	14

	26
	R4-1801166
	TP for TR 37.863 DC_2A-13A-n260A
	2-13-260
	15

	27
	R4-1801171
	TP for TR 37.863 DC_13A-n260A
	13-260
	16

	28
	R4-1801172
	TP for TR 37.863 DC_13A-66A-n260A
	13-66-260
	17


To see the effect more specific further, let’s take a look at another case of the introduction of LTE CA configuration of CA_1A-3A-19A-42C. The CA configuration has the following 18 CA fallback modes. In this case, the number of TPs can be reduced from 18 to 13. Again, now the most of CA configurations with equal to or more than 5CCs has Bandwidthclass D or E. That means this effect becomes even more significant since CA_1A-42E requires seven TPs (CA_1A-42A, CA_1A-42C, CA_1A-42D, CA_1A-42E, 42C, 42D, 42E) while with band combination-based approach 7 becomes 2 (1-42, 42 intra) and that is less than half!
Table 2.2-2: Example TPs for LTE CA configurations
	The Num of CCs
	CA config
	Num of TPs
	
	The number of bands
	Band comb
	CA config
	Effect(Num of TPs)

	5CC
	CA_1A-3A-19A-42C
	1
	(
	4
	1-3-19-42
	CA_1A-3A-19A-42C
	1

	4CC
	CA_1A-3A-19A-42A
	2
	
	
	
	CA_1A-3A-19A-42A
	

	
	CA_1A-3A-42C
	3
	
	3
	1-3-42
	CA_1A-3A-42C
	2

	
	CA_1A-19A-42C
	4
	
	
	
	CA_1A-3A-42A
	

	
	CA_3A-19A-42C
	5
	
	
	1-19-42
	CA_1A-19A-42C
	3

	3CC
	CA_1A-3A-19A
	6
	
	
	
	CA_1A-19A-42A
	

	
	CA_1A-3A-42A
	7
	
	
	3-19-42
	CA_3A-19A-42C
	4

	
	CA_1A-19A-42A
	
	
	
	
	CA_3A-19A-42A
	

	
	CA_3A-19A-42A
	8
	
	
	1-3-19
	CA_1A-3A-19A
	5

	
	CA_1A-42C
	9
	
	2
	1-42
	CA_1A-42C
	6

	
	CA_3A-42C
	10
	
	
	
	CA_1A-42A
	

	
	CA_19A-42C
	11
	
	
	3-42
	CA_3A-42C
	7

	2CC
	CA_1A-3A
	12
	
	
	
	CA_3A-42A
	

	
	CA_1A-19A
	13
	
	
	19-42
	CA_19A-42C
	8

	
	CA_1A-42A
	14
	
	
	
	CA_19A-42A
	

	
	CA_3A-19A
	15
	
	
	1-3
	CA_1A-3A
	9

	
	CA_3A-42A
	16
	
	
	1-19
	CA_1A-19A
	11

	
	CA_19A-42A
	17
	
	
	3-19
	CA_3A-19A
	12

	
	CA_42C
	18
	
	1
	42
	42C
	13


Finally, it would be more correct that this approach reduces RAN4 workload more than what mentioned above in terms of the number of TPs. In the last meeting, every TP in the above Table 2.2-1 was revised due to errors basically common to the same band combination such that a co-existence analysis error for DC_2A-n257A, DC_2C-n257A and DC_2A-2A-n257A. Hence the reduction of the redundancy means reduction of the number of potential revisions. For those reasons, the following is observed. 
Observation 2: Band combination-based approach will reduce the number of t-docs for TPs drastically (in some cases, the number becomes less than half). 

2.3. Effect of specification simplification
The band combination-based approach also can improve not only basket WI approach associated with TPs but also the 36.101 specification if we apply the fundamental discipline to the specification. As was discussed in [1, 2], CRs [4, 5] are submitted based on the simplification of TS36.101 where it can be seen around 80 pages tables would become around half size of 40 pages. The advantage is not only the small size of the tables, but also makes generating CRs easier and the tables based on band combination-based approach suppress the increase of the size of them in the future. In addition, readability will be improved since the reader can easily find their interested band combinations since they are in the tables in arranged order.
Observation 3: Band combination-based approach will make the specification becomes even simpler and works as prevention of the specification to become complicated in the future. 

3. Conclusion

This contribution discussed the advantage of band combination-based approach in terms of simplification of TP contents, the number of TPs, simplification of specification, prevention of the specification to becomes complicated in the future.
Observation 1: Band combination-based approach will reduce the redundancy of the contents captured in TPs for LTE CA/LTE-DC/NR CA/EN/DC configurations belonging to the same band combination.

Observation 2: Band combination-based approach will reduce the number of t-docs for TPs drastically (in some cases, the number becomes less than half). 

Observation 3: Band combination-based approach will make the specification becomes even simpler and works as prevention of the specification to become complicated in the future. 

Proposal: Introduce band combination-based approach into basket WIs for LTE CA, EN-DC, NR CA, mixed of them from Rel16
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5
5 Band Carrier Aggregation with Single UL: Specific Band Combination Part



5.1
CA_20A-38A-40D_BCS0



5.1.1 Channel bandwidths per operating band for CA


Table 5.1.1-1: Inter-band CA operating bands


			E-UTRA CA Band


			E-UTRA Band


			Uplink (UL) operating band


			Downlink (DL) operating band


			Duplex Mode





			


			


			BS receive / UE transmit


			BS transmit / UE receive 


			





			


			


			FUL_low – FUL_high


			FDL_low – FDL_high


			





			CA_20-38-40


			20


			832 MHz


			–


			862 MHz


			791 MHz


			–


			821 MHz


			FDD





			


			38


			2570 MHz


			–


			2620 MHz


			2570 MHz


			–


			2620 MHz


			TDD





			


			40


			2300 MHz


			–


			2400 MHz


			2300 MHz


			–


			2400 MHz


			TDD








Table 5.1.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA


			CA operating / channel bandwidth


			Maximum aggregated bandwidth



[MHz]


			Bandwidth Combination Set





			E-UTRA CA Configuration


			Uplink CA configurations


			E-UTRA Bands


			1.4 MHz


			3 MHz


			5 MHz


			10 MHz


			15 MHz


			20 MHz


			


			





			CA_20A-38A-40D


			-


			20


			


			


			 Yes


			Yes


			 Yes


			


			95


			0





			


			


			38


			


			


			


			 Yes


			Yes


			 Yes


			


			





			


			


			40


			See CA_40D Bandwidth Combination Set 1 in Table 5.6A.1-1 of TS 36.101


			


			








NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in table 5.6.1-1 of TS 36.101 [6] when operating in single carrier mode.



5.1.2 
Co-existence studies


Table 5.1.2-1 gives the 2nd and 3rd harmonic for CA with B20+ B38 + B40. None of the products falls into the B20, B38 or B40 UE receiving bands. For UE coexistence the single UL is already considered for these bands in legacy study.


Table 5.1.2-1: UE harmonic table for 3DLs/1UL



			


			


			


			


			


			2nd  Harmonic


			3rd  Harmonic





			Band


			UL Low Band Edge


			UL High Band Edge


			DL Low Band Edge


			DL High Band Edge


			UL Low Band Edge


			UL High Band Edge


			UL Low Band Edge


			UL High Band Edge





			20


			832


			862


			791


			821


			1664


			1724


			2496


			2586





			38


			2570


			2620


			2570


			2620


			5140


			5240


			7710


			7860





			40


			2300


			2400


			2300


			2400


			4600


			4800


			6900


			7200








Table 5.1.2-2 gives harmonic mixing issue for CA with B20+ B38 + B40 that B40 UL locates in B20DLx3:



Table 5.1.2-2 B20 DL with B38UL and B40 UL harmonic relation



			 


			B20 DL


			B20 DL x3 


			B38


			B40





			Range (MHz)


			791 – 821


			2373 - 2463


			2570-2620


			2300 - 2400








5.1.3
∆TIB and ∆RIB values



For 5DL/1UL CA_20A-38A-40D, the (TIB,c and (RIB,c values are shown in table 5.1.3-1 and in table 5.1.3-2:


Table 5.1.3-1: TIB,c


			Inter-band CA Configuration


			E-UTRA Band


			ΔTIB,c [dB] 









			CA_20A-38A-40D9


			20


			0.3





			


			38


			0.3





			


			40


			0.3





			…


NOTE 9:
Only applicable for UE supporting inter-band carrier aggregation with uplink in one E-UTRA band and without simultaneous Rx/Tx among TDD bands








Table 5.1.3-2: RIB,c


			Inter-band CA Configuration


			E-UTRA Band


			ΔRIB,c [dB] 









			CA_20A-38A-40D8


			20


			0





			


			38


			0.5





			


			40


			0.5





			…


NOTE 8:
Only applicable for UE supporting inter-band carrier aggregation with uplink in one E-UTRA band and without simultaneous Rx/Tx. among TDD bands











5.1.4 
REFSENS


For the REFSENS of B20 for CA_20A-38A-40D_1UL_BCS0 due to harmonic mixing issue, the exceptions are shown in Table 5.1.4-1 and Table 5.X.4-2.



Table 5.1.4-1: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions due to harmonic issue)


			Channel bandwidth





			EUTRA CA Configuration


			EUTRA band


			1.4 MHz
(dBm)


			3 MHz
(dBm)


			5 MHz
(dBm)


			10 MHz
(dBm)


			15 MHz
(dBm)


			20 MHz
(dBm)


			Duplex mode





			CA_20A-38A-40D15,16


			20


			


			


			-60.7


			-60.7


			-60.7


			


			FDD





			


			38


			


			


			


			-97


			-95.2


			-94


			TDD





			


			40


			


			


			


			


			-95.2


			-94


			TDD





			NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.5A.


NOTE 2:
Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1


NOTE 3:
The signal power is specified per port.



…


NOTE 15:
These requirements apply when there is at least one individual RE within the downlink transmission bandwidth of the victim (lower) band for which the 3rd harmonic is within the uplink transmission bandwidth or the uplink adjacent channel’s transmission bandwidth of an aggressor (higher) band.



NOTE 16: The requirements should be verified for UL EARFCN of the aggressor (higher) band (superscript HB) such that 
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 the carrier frequency in the victim (lower) band and [image: image4.wmf]HB
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 the channel bandwidth configured in the higher band.











Table 5.1.4-2: Uplink configuration for the low band (exceptions due to harmonic issue)


			E-UTRA Band / Channel bandwidth of the high band / NRB / Duplex mode





			EUTRA CA Configuration


			UL band


			1.4 MHz


			3 MHz


			5 MHz


			10 MHz


			15 MHz


			20 MHz


			Duplex mode





			CA_20A-38A-40D3


			40


			


			


			25


			50


			75


			


			TDD





			NOTE3:
3 refers to the UL resource blocks shall be located between 2373-2400MHz.








5
4 Band Carrier Aggregation with Single UL: Specific Band Combination Part



5.1
CA_20A-38A-40A-40A_BCS0



5.1.1
Channel bandwidths per operating band for CA


Table 5.1.1-1: Inter-band CA operating bands



			E-UTRA CA Band


			E-UTRA Band


			Uplink (UL) operating band


			Downlink (DL) operating band


			Duplex Mode





			


			


			BS receive / UE transmit


			BS transmit / UE receive 


			





			


			


			FUL_low – FUL_high


			FDL_low – FDL_high


			





			CA_20-38-40


			20


			832 MHz


			–


			862 MHz


			791 MHz


			–


			821 MHz


			FDD





			


			38


			2570 MHz


			–


			2620 MHz


			2570 MHz


			–


			2620 MHz


			TDD





			


			40


			2300 MHz


			–


			2400 MHz


			2300 MHz


			–


			2400 MHz


			TDD








Table 5.1.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA


			CA operating / channel bandwidth


			Maximum aggregated bandwidth



[MHz]


			Bandwidth Combination Set





			E-UTRA CA Configuration


			Uplink CA configurations


			E-UTRA Bands


			1.4 MHz


			3 MHz


			5 MHz


			10 MHz


			15 MHz


			20 MHz


			


			





			CA_20A-38A-40A-40A


			-


			20


			


			


			 Yes


			Yes


			 Yes


			


			75


			0





			


			


			38


			


			


			


			 Yes


			Yes


			 Yes


			


			





			


			


			40


			See CA_40A-40A Bandwidth Combination Set 1 in Table 5.6A.1-3 of TS 36.101


			


			








NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in table 5.6.1-1 of TS 36.101 [6] when operating in single carrier mode.



5.1.2 
Co-existence studies


Table 5.1.2-1 gives the 2nd and 3rd harmonic for CA with B20+ B38 + B40. None of the products falls into the B20, B38 or B40 UE receiving bands. For UE coexistence the single UL is already considered for these bands in legacy study.


Table 5.1.2-1: UE harmonic table for 3DLs/1UL


			


			


			


			


			


			2nd  Harmonic


			3rd  Harmonic





			Band


			UL Low Band Edge


			UL High Band Edge


			DL Low Band Edge


			DL High Band Edge


			UL Low Band Edge


			UL High Band Edge


			UL Low Band Edge


			UL High Band Edge





			20


			832


			862


			791


			821


			1664


			1724


			2496


			2586





			38


			2570


			2620


			2570


			2620


			5140


			5240


			7710


			7860





			40


			2300


			2400


			2300


			2400


			4600


			4800


			6900


			7200








Table 5.1.2-2 gives harmonic mixing issue for CA with B20+ B38 + B40 that B40 UL locates in B20 DLx3: 


Table 5.1.2-2 B20 DL with B38UL and B40 UL harmonic relation



			 


			B20 DL


			B20 DL x3 


			B38


			B40





			Range (MHz)


			791 – 821


			2373 - 2463


			2570-2620


			2300 - 2400








5.1.3
∆TIB and ∆RIB values


For 4DL/1UL CA_20A-38A-40A-40A, the (TIB,c and (RIB,c values are shown in table 5.1.3-1, and in table 5.1.3-2:


Table 5.1.3-1: TIB,c


			Inter-band CA Configuration


			E-UTRA Band


			ΔTIB,c [dB] 









			CA_20A-38A-40A-40A9


			20


			0.3





			


			38


			0.3





			


			40


			0.3





			…



NOTE 9:
Only applicable for UE supporting inter-band carrier aggregation with uplink in one E-UTRA band and without simultaneous Rx/Tx among TDD bands








Table 5.1.3-2: RIB,c


			Inter-band CA Configuration


			E-UTRA Band


			ΔRIB,c [dB] 









			CA_20A-38A-40A-40A8


			20


			0





			


			38


			0.5





			


			40


			0.5





			…



NOTE 8:
Only applicable for UE supporting inter-band carrier aggregation with uplink in one E-UTRA band and without simultaneous Rx/Tx among TDD bands.











5.1.4 
REFSENS



For the REFSENS of B20 for CA_20A-38A-40A-40A_1UL_BCS0 due to harmonic mixing issue, the exceptions are shown in Table 5.1.4-1 and Table 5.1.4-2.


Table 5.1.4-1: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions due to harmonic issue)


			Channel bandwidth





			EUTRA CA Configuration


			EUTRA band


			1.4 MHz
(dBm)


			3 MHz
(dBm)


			5 MHz
(dBm)


			10 MHz
(dBm)


			15 MHz
(dBm)


			20 MHz
(dBm)


			Duplex mode





			CA_20A-38A-40A-40A15,16


			20


			


			


			-60.7


			-60.7


			-60.7


			


			FDD





			


			38


			


			


			


			-97


			-95.2


			-94


			TDD





			


			40


			


			


			


			-97


			-95.2


			-94


			TDD





			NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.5A.



NOTE 2:
Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1


NOTE 3:
The signal power is specified per port.


…



NOTE 15:
These requirements apply when there is at least one individual RE within the downlink transmission bandwidth of the victim (lower) band for which the 3rd harmonic is within the uplink transmission bandwidth or the uplink adjacent channel’s transmission bandwidth of an aggressor (higher) band.


NOTE 16: The requirements should be verified for UL EARFCN of the aggressor (higher) band (superscript HB) such that 
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 the channel bandwidth configured in the higher band.












Table 5.1.4-2: Uplink configuration for the low band (exceptions due to harmonic issue)



			E-UTRA Band / Channel bandwidth of the high band / NRB / Duplex mode





			EUTRA CA Configuration


			UL band


			1.4 MHz


			3 MHz


			5 MHz


			10 MHz


			15 MHz


			20 MHz


			Duplex mode





			CA_20A-38A-40A-40A3


			40


			


			


			25


			50


			75


			


			TDD





			NOTE3:
3 refers to the UL resource blocks shall be located between 2373-2400MHz.








5.2
CA_20A-38A-40C_BCS0



5.2.1
Channel bandwidths per operating band for CA


Table 5.2.1-1: Inter-band CA operating bands


			E-UTRA CA Band


			E-UTRA Band


			Uplink (UL) operating band


			Downlink (DL) operating band


			Duplex Mode





			


			


			BS receive / UE transmit


			BS transmit / UE receive 


			





			


			


			FUL_low – FUL_high


			FDL_low – FDL_high


			





			CA_20-38-40


			20


			832 MHz


			–


			862 MHz


			791 MHz


			–


			821 MHz


			FDD





			


			38


			2570 MHz


			–


			2620 MHz


			2570 MHz


			–


			2620 MHz


			TDD





			


			40


			2300 MHz


			–


			2400 MHz


			2300 MHz


			–


			2400 MHz


			TDD








Table 5.2.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA


			CA operating / channel bandwidth


			Maximum aggregated bandwidth



[MHz]


			Bandwidth Combination Set





			E-UTRA CA Configuration


			Uplink CA configurations






			E-UTRA Bands


			1.4 MHz


			3 MHz


			5 MHz


			10 MHz


			15 MHz


			20 MHz


			


			





			CA_20A-38A-40C


			-


			20


			


			


			 Yes


			Yes


			 Yes


			


			75


			0





			


			


			38


			


			


			


			 Yes


			Yes


			 Yes


			


			





			


			


			40


			See CA_40C Bandwidth Combination Set 1 in Table 5.6A.1-1 of TS 36.101


			


			








NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in table 5.6.1-1 of TS 36.101 [6] when operating in single carrier mode.



5.2.2 
Co-existence studies


Table 5.2.2-1 gives the 2nd and 3rd harmonic for CA with B20+ B38 + B40. None of the products falls into the B20, B38 or B40 UE receiving bands. For UE coexistence the single UL is already considered for these bands in legacy study.


Table 5.2.2-1: UE harmonic table for 3DLs/1UL


			


			


			


			


			


			2nd  Harmonic


			3rd  Harmonic





			Band


			UL Low Band Edge


			UL High Band Edge


			DL Low Band Edge


			DL High Band Edge


			UL Low Band Edge


			UL High Band Edge


			UL Low Band Edge


			UL High Band Edge





			20


			832


			862


			791


			821


			1664


			1724


			2496


			2586





			38


			2570


			2620


			2570


			2620


			5140


			5240


			7710


			7860





			40


			2300


			2400


			2300


			2400


			4600


			4800


			6900


			7200








Table 5.2.2-2 gives harmonic mixing issue for CA with B20+ B38 + B40 that B40 UL locates in B20 DLx3:


Table 5.2.2-2 B20 DL with B38UL and B40 UL harmonic relation



			 


			B20 DL


			B20 DL x3 


			B38


			B40





			Range (MHz)


			791 – 821


			2373 - 2463


			2570-2620


			2300 - 2400








5.2.3
∆TIB and ∆RIB values


For three simultaneous DLs and one UL the (TIB,c and (RIB,c values are shown in table 5.2.3-1, and in table 5.2.3-2:


Table 5.2.3-1: TIB,c


			Inter-band CA Configuration


			E-UTRA Band


			ΔTIB,c [dB] 









			CA_20A-38A-40C9


			20


			0.3





			


			38


			0.3





			


			40


			0.3





			…



NOTE 9:
Only applicable for UE supporting inter-band carrier aggregation with uplink in one E-UTRA band and without simultaneous Rx/Tx among TDD bands.








Table 5.2.3-2: RIB,c


			Inter-band CA Configuration


			E-UTRA Band


			ΔRIB,c [dB] 









			CA_20A-38A-40C8


			20


			0








			


			38


			0.5





			


			40


			0.5





			…



NOTE 8:
Only applicable for UE supporting inter-band carrier aggregation with uplink in one E-UTRA band and without simultaneous Rx/Tx among TDD bands.











5.2.4 
REFSENS


For the REFSENS of B20 for CA_20A-38A-40C_1UL_BCS0 due to harmonic mixing issue, the exceptions are shown in Table 5.2.4-1 and Table 5.2.4-2.


Table 5.2.4-1: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions due to harmonic issue)


			Channel bandwidth





			EUTRA CA Configuration


			EUTRA band


			1.4 MHz
(dBm)


			3 MHz
(dBm)


			5 MHz
(dBm)


			10 MHz
(dBm)


			15 MHz
(dBm)


			20 MHz
(dBm)


			Duplex mode





			CA_20A-38A-40C15,16


			20


			


			


			-60.7


			-60.7


			-60.7


			


			FDD





			


			38


			


			


			


			-97


			-95.2


			-94


			TDD





			


			40


			


			


			


			-97


			-95.2


			-94


			TDD





			NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.5A.



NOTE 2:
Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1


NOTE 3:
The signal power is specified per port.


…



NOTE 15:
These requirements apply when there is at least one individual RE within the downlink transmission bandwidth of the victim (lower) band for which the 3rd harmonic is within the uplink transmission bandwidth or the uplink adjacent channel’s transmission bandwidth of an aggressor (higher) band.


NOTE 16: The requirements should be verified for UL EARFCN of the aggressor (higher) band (superscript HB) such that 
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 the channel bandwidth configured in the higher band.












Table 5.2.4-2: Uplink configuration for the low band (exceptions due to harmonic issue)



			E-UTRA Band / Channel bandwidth of the high band / NRB / Duplex mode





			EUTRA CA Configuration


			UL band


			1.4 MHz


			3 MHz


			5 MHz


			10 MHz


			15 MHz


			20 MHz


			Duplex mode





			CA_20A-38A-40C3


			40


			


			


			25


			50


			75


			


			TDD





			NOTE3:
3 refers to the UL resource blocks shall be located between 2373-2400MHz.








5
3 Band Carrier Aggregation with Single UL: Specific Band Combination Part



5.1
CA_20A-38A-40A_BCS0


5.1.1
Channel bandwidths per operating band for CA


Table 5.1.1-1: Inter-band CA operating bands


			E-UTRA CA Band


			E-UTRA Band


			Uplink (UL) operating band


			Downlink (DL) operating band


			Duplex Mode





			


			


			BS receive / UE transmit


			BS transmit / UE receive 


			





			


			


			FUL_low – FUL_high


			FDL_low – FDL_high


			





			CA_20-38-40


			20


			832 MHz


			–


			862 MHz


			791 MHz


			–


			821 MHz


			FDD





			


			38


			2570 MHz


			–


			2620 MHz


			2570 MHz


			–


			2620 MHz


			TDD





			


			40


			2300 MHz


			–


			2400 MHz


			2300 MHz


			–


			2400 MHz


			TDD








Table 5.1.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA


			CA operating / channel bandwidth


			Maximum aggregated bandwidth



[MHz]


			Bandwidth Combination Set





			E-UTRA CA Configuration


			Uplink CA configurations






			E-UTRA Bands


			1.4 MHz


			3 MHz


			5 MHz


			10 MHz


			15 MHz


			20 MHz


			


			





			CA_20A-38A-40A


			-


			20


			


			


			 Yes


			Yes


			 Yes


			


			55


			0





			


			


			38


			


			


			


			 Yes


			Yes


			 Yes


			


			





			


			


			40


			


			


			


			 Yes


			Yes


			 Yes


			


			








NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in table 5.6.1-1 of TS 36.101 [6] when operating in single carrier mode.



5.1.2
UE Co-existence studies


Table 5.1.2-1 gives the 2nd and 3rd harmonic for CA with B20+ B38 + B40. None of the products falls into the B20, B38 or B40 UE receiving bands. For UE coexistence the single UL is already considered for these bands in TS 36.101.



Table 5.1.2-1: UE harmonic table for 3DLs/1UL



			


			


			


			


			


			2nd  Harmonic


			3rd  Harmonic





			Band


			UL Low Band Edge


			UL High Band Edge


			DL Low Band Edge


			DL High Band Edge


			UL Low Band Edge


			UL High Band Edge


			UL Low Band Edge


			UL High Band Edge





			20


			832


			862


			791


			821


			1664


			1724


			2496


			2586





			38


			2570


			2620


			2570


			2620


			5140


			5240


			7710


			7860





			40


			2300


			2400


			2300


			2400


			4600


			4800


			6900


			7200








Table 5.1.2-2 gives harmonic mixing issue for CA with B20+ B38 + B40 that B40 UL locates in B20DLx3:



Table 5.1.2-2 B20 DL with B38UL and B40 UL harmonic relation



			 


			B20 DL


			B20 DL x3 


			B38


			B40





			Range (MHz)


			791 – 821


			2373 - 2463


			2570-2620


			2300 - 2400








5.1.3
∆TIB and ∆RIB values


3DL/1UL CA_20-38-40 is FDD-TDD-TDD LHH combination. Refer to RF relaxation of corresponding 2DL/1UL fallback mode, the (TIB,c and (RIB,c values for this case are shown in table 5.1.3-1, and in table 5.1.3-2:


Table 5.1.3-1: TIB,c


			Inter-band CA Configuration


			E-UTRA Band


			ΔTIB,c [dB] 









			CA_20A-38A-40A9


			20


			0.3





			


			38


			0.3





			


			40


			0.3





			…


NOTE 9:
Only applicable for UE supporting inter-band carrier aggregation with uplink in one E-UTRA band and without simultaneous Rx/Tx among TDD bands








Table 5.1.3-2: RIB,c


			Inter-band CA Configuration


			E-UTRA Band


			ΔRIB,c [dB] 









			CA_20A-38A-40A8


			20


			0





			


			38


			0.5





			


			40


			0.5





			…


NOTE 8:
Only applicable for UE supporting inter-band carrier aggregation with uplink in one E-UTRA band and without simultaneous Rx/Tx among TDD bands.








5.1.4
REFSENS requirements



For the REFSENS of B20 for CA_20A-38A-40A_1UL_BCS0 due to harmonic mixing issue, the exceptions are shown in Table 5.1.4-1 and Table 5.1.4-2.



Table 5.1.4-1: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions due to harmonic issue)


			Channel bandwidth





			EUTRA CA Configuration


			EUTRA band


			1.4 MHz
(dBm)


			3 MHz
(dBm)


			5 MHz
(dBm)


			10 MHz
(dBm)


			15 MHz
(dBm)


			20 MHz
(dBm)


			Duplex mode





			CA_20A-38A-40A15,16


			20


			


			


			-60.7


			-60.7


			-60.7


			


			FDD





			


			38


			


			


			


			-97


			-95.2


			-94


			TDD





			


			40


			


			


			


			-97


			-95.2


			-94


			TDD





			NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.5A.


NOTE 2:
Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1


NOTE 3:
The signal power is specified per port.


…


NOTE 15:
These requirements apply when there is at least one individual RE within the downlink transmission bandwidth of the victim (lower) band for which the 3rd harmonic is within the uplink transmission bandwidth or the uplink adjacent channel’s transmission bandwidth of an aggressor (higher) band.



NOTE 16: The requirements should be verified for UL EARFCN of the aggressor (higher) band (superscript HB) such that 
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			Table 5.1.4-2: Uplink configuration for the low band (exceptions due to harmonic issue)


E-UTRA Band / Channel bandwidth of the high band / NRB / Duplex mode





			EUTRA CA Configuration


			UL band


			1.4 MHz


			3 MHz


			5 MHz


			10 MHz


			15 MHz


			20 MHz


			Duplex mode





			CA_20A-38A-40A3


			40


			


			


			25


			50


			75


			


			TDD





			NOTE3:
3 refers to the UL resource blocks shall be located between 2373-2400MHz.
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1. Introduction



Rel-15 LTE-NR DC combinations of the NR WI are listed in the latest WID [1]. This contribution is a text proposal for TR 37.863-01-01 to add DC_2A-n257A.


2. Text Proposal


----- Unchanged sections omitted -----


6.X
DC_2A-n257A 


6.X.1
Operating bands for DC



Table 6.X.1-1: DC band combination of LTE 1DL/1UL + one NR band


			E-UTRA and NR DC Band


			E-UTRA and NR Band


			Uplink (UL) band


			Downlink (DL) band


			Duplex



mode





			


			


			BS receive / UE transmit


			BS transmit / UE receive


			





			


			


			FUL_low – FUL_high


			FDL_low – FDL_high


			





			DC_2A-n257A


			2


			1850 MHz


			–


			1910 MHz


			1930 MHz


			–


			1990 MHz


			FDD





			


			n257


			26500 MHz


			–


			29500 MHz


			26500 MHz


			–


			29500 MHz


			TDD








6.X.2
Channel bandwidths per operating band for DC



Table 6.X.2-1: Supported bandwidths per DC band combination of LTE 1DL/1UL + one NR band  


			DC operating / channel bandwidth





			E-UTRA and NR DC Configuration


			E-UTRA and NR Band


			Subcarrier spacing


[kHz]


			5


MHz


			10


MHz


			15


MHz


			20


MHz


			[40


MHz]


			50


MHz


			[60


MHz]


			80


MHz


			100 MHz


			[200 MHz]


			400 MHz


			Maximum aggregated bandwidth



[MHz]





			DC_2A-n257


			2


			15


			Yes


			Yes


			Yes


			Yes


			


			


			


			


			


			


			


			





			


			n257


			60


			


			


			


			


			


			Yes


			


			


			Yes


			Yes


			


			220


			





			


			


			120


			


			


			


			


			


			Yes


			


			


			Yes


			Yes


			Yes


			420


			








6.X.3
Co-existence studies



Table 6.X.3-1 lists Band 2A +Band n257A 2UL DC 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 



Table 6.X.3-1: Band 2 and Band n257 UL harmonics and IMD products


			UE UL carriers


			fx_low


			fx_high


			fy_low


			fy_high





			UL frequency (MHz)


			1850


			1910


			26500


			29500





			2nd harmonics frequency limits


			2*fx_low


			2*fx_high


			2* fy_low


			2* fy_high





			2nd harmonics frequency limits (MHz) 


			3700


			3820


			53000


			59000





			3rd harmonics frequency limits


			3*fx_low


			3*fx_high


			3* fy_low


			3* fy_high





			3rd harmonics frequency limits (MHz)


			5550


			5730


			79500


			88500





			2nd order IMD products


			|fy_high – fx_low|


			|fy_low – fx_high|


			|fy_low + fx_low|


			|fy_high + fx_high|





			IMD frequency limits (MHz)


			27650


			24590


			28350


			31410





			Two-tone 3rd order IMD products


			|fy_high – 2*fx_low|


			|fy_low – 2*fx_high|


			|2*fy_low – fx_high|


			|2*fy_high – fx_low|





			IMD frequency limits (MHz)


			25800


			22680


			51090


			57150





			Two-tone 3rd order IMD products


			|2*fx_low + fy_low|


			|2*fx_high + fy_high|


			|2*fy_low + fx_low|


			|2*fy_high + fx_high|





			IMD frequency limits (MHz)


			30200


			33320


			54850


			60910





			Two-tone 3rd order IMD products


			fx_low – Max BW-fy


			fx_high + Max BW-fy


			fy_low – Max BW-fx


			fy_high + Max BW-fx





			IMD frequency limits (MHz)


			1450


			2310


			26480


			29520





			Two-tone 4th order IMD products


			|2*fx_low –2* fy_high|


			|2*fx_high – 2*fy_low|


			|2*fx_low +2* fy_low|


			|2*fx_high +2* fy_high|





			IMD frequency limits (MHz)


			55300


			49180


			56700


			62820





			Two-tone 4th order IMD products


			|3*fx_low –1* fy_high|


			|3*fx_high – 1*fy_low|


			|3*fy_low – 1*fx_high|


			|3*fy_high – 1*fx_low|





			IMD frequency limits (MHz)


			23950


			20770


			77590


			86650





			Two-tone 4th order IMD products


			|3*fx_low +1* fy_low|


			|3*fx_high +1* fy_high|


			|3*fy_low + 1*fx_low|


			|3*fy_high + 1*fx_high|





			IMD frequency limits (MHz)


			32050


			35230


			81350


			90410





			Two-tone 5th order IMD products


			|fx_low – 4*fy_high|


			|fx_high – 4*fy_low|


			|fy_low – 4*fx_high|


			|fy_high – 4*fx_low|





			IMD frequency limits (MHz)


			116150


			104090


			18860


			22100





			Two-tone 5th order IMD products


			|fx_low + 4*fy_low|


			|fx_high + 4*fy_high|


			|fy_low + 4*fx_low|


			|fy_high + 4*fx_high|





			IMD frequency limits (MHz)


			107850


			119910


			33900


			37140





			Two-tone 5th order IMD products


			|2*fx_low – 3*fy_high|


			|2*fx_high – 3*fy_low|


			|2*fy_low – 3*fx_high|


			|2*fy_high – 3*fx_low|





			IMD frequency limits (MHz)


			84800


			75680


			47270


			53450





			Two-tone 5th order IMD products


			|2*fx_low + 3*fy_low|


			|2*fx_high + 3*fy_high|


			|2*fy_low + 3*fx_low|


			|2*fy_high + 3*fx_high|





			IMD frequency limits (MHz)


			83200


			92320


			58550


			64730








Based on Table 6.X.3-1 


· 2nd order harmonics may fall into LTE frequencies of Band 43



· 3rd order harmonic may fall into LTE frequencies of Band 46



· 2nd order IMD products may fall into Rx frequencies of band n257 and n258



· 3rd order IMD products may fall into Rx frequencies of Band 1, 3, 4, 9, 10, 11, 21, 23, 24, 25, 32, 33, 34, 35, 36, 37, 39, 40, 45, 50, 65, 66, 70, 74,75 and band n257, n258



· 3rd order IMD products may fall into own Rx frequencies of Band 2 and n257



· 5th order IMD products may fall into Rx frequencies of band n260



When 2UL inter-band DC UE is operating with other systems such as WiFi, Bluetooth and GNSS system, the harmonics and intermodulation products can have impact on these systems. Table 6.X.3-2 lists if up to 3rd order harmonics and IMD up to 5th order falls into one of these receiving bands.


Table 6.X.3-2: 2UL Band 2 +Band n257 harmonic and IMD for ISM and GNSS bands



			Victim Systems


			Frequency range [MHz]


			Impact


			Regions


			Comments





			COMPASS


(Beidou)


			1559


			-


			1591


			YES


			


			IMD3





			Galileo


			1559


			-


			1591


			YES


			


			IMD3





			GLONASS


			1591


			-


			1610


			YES


			


			IMD3





			GPS


			1563


			-


			1587


			YES


			


			IMD3





			ISM band


 (2.4GHz)


			2400


			-


			2483.5


			No


			US/Europe


			





			


			2400


			-


			2494


			No


			Asia


			





			ISM band


 (5GHz)


			5150


			-


			5925


			YES


			US


			3rd order harmonic





			


			5150


			-


			5350


			No


			Europe


			





			


			5470


			-


			5725


			YES


			


			3rd order harmonic





			


			5150


			-


			5825


			YES


			Asia


			3rd order harmonic





			45GHz Unlicensed Bands


			42300


			-


			47000


			No


			China


			





			


			47200


			-


			48400


			YES


			China


			5th IMD





			60GHz Unlicensed Bands


			57000


			-


			66000


			YES


			Europe


			2nd order harmonic 


3rd, 4th, 5th IMD





			


			57050


			-


			64000


			YES


			USA - Canada


			2nd order harmonic 


3rd, 4th, 5th IMD





			


			57000


			-


			64000


			YES


			South Korea


			2nd order harmonic 


3rd, 4th, 5th IMD





			


			59000


			-


			66000


			YES


			Japan


			3rd, 4th, 5th IMD





			


			59000


			-


			64000


			YES


			China


			3rd, 4th, 5th IMD





			


			59400


			-


			62900


			YES


			Australia


			3rd, 4th, 5th IMD








Table 6.X.3-3 lists the protected bands required for the dual connectivity configuration.



Table 6.X.3-3: Protected bands for the dual connectivity configuration


			E-UTRA and NR DC Configuration


			Spurious emission 





			


			Protected band


			Frequency range (MHz)


			Maximum Level (dBm)


			MBW (MHz)


			NOTE





			DC_2A-2A-n257A


			Band 4, 5, 10, 12, 13, 14, 17, 24, 26, 27, 28, 29, 30, 41, 42, 48, 50, 51, 66, 70, 71, 74, 74, n77, n78


			FDL_low


			-


			FDL_high


			-50


			1


			





			


			Band 2, 25


			FDL_low


			-


			FDL_high


			-50


			1


			x





			


			Band 43


			FDL_low 


			-


			FDL_high


			-50


			1


			1*





			* Table 6.5.3.2-1 of TS38.101



Note x: NOTE 15 in Table 6.6.3.2-1 of 36.101 will be applied here. Additional requirements for the frequency ranges that are less than FOOB (MHz) in Table 6.X.3.1-1 need further study.








6.X.4
∆TIB and ∆RIB values


For DC_2A-n257A, the (TIB,c and (RIB values are given in the tables below.



Table 6.X.4-1: ΔTIB,c


			Inter-band DC Configuration


			E-UTRA and NR Band


			ΔTIB,c [dB]





			DC_2A-n257A


			2


			0





			


			n257


			0








Table 6.X.4-2: ΔRIB


			Inter-band DC Configuration


			E-UTRA and NR Band


			ΔRIB [dB]





			DC_2A-n257A


			2


			0





			


			n257


			0








6.X.5
MSD


No IMD issues are expected for DC configuration between the LTE bands below 6GHz and FR2 NR band. Furthermore, up to 7th order harmonics have no impact to Rx frequency of both LTE and NR bands.


----- Unchanged sections omitted -----


2. Text Proposal


----- Unchanged sections omitted -----


6.X
DC_2A-2A-n257A 


6.X.1
Operating bands for DC



Table 6.X.1-1: DC band combination of LTE 2DL/1UL + one NR band


			E-UTRA and NR DC Band


			E-UTRA and NR Band


			Uplink (UL) band


			Downlink (DL) band


			Duplex



mode





			


			


			BS receive / UE transmit


			BS transmit / UE receive


			





			


			


			FUL_low – FUL_high


			FDL_low – FDL_high


			





			DC_2A-2A-n257A


			2


			1850 MHz


			–


			1910 MHz


			1930 MHz


			–


			1990 MHz


			FDD





			


			n257


			26500 MHz


			–


			29500 MHz


			26500 MHz


			–


			29500 MHz


			TDD








6.X.2
Channel bandwidths per operating band for DC



Table 6.X.2-1: Supported bandwidths per DC band combination of LTE 2DL/1UL + one NR band  



			DC operating / channel bandwidth





			E-UTRA and NR DC Configuration


			E-UTRA and NR Band


			Subcarrier spacing


[kHz]


			5


MHz


			10


MHz


			15


MHz


			20


MHz


			[40


MHz]


			50


MHz


			[60


MHz]


			80


MHz


			100 MHz


			[200 MHz]


			400 MHz


			Maximum aggregated bandwidth



[MHz]





			DC_2A-2A-n257


			2


			15


			Yes


			Yes


			Yes


			Yes


			


			


			


			


			


			


			


			





			


			n257


			60


			


			


			


			


			


			Yes


			


			


			Yes


			Yes


			


			240


			





			


			


			120


			


			


			


			


			


			Yes


			


			


			Yes


			Yes


			Yes


			440


			








6.X.3
Co-existence studies



Table 6.X.3-1 lists Band 2A-2A +Band n257A 2UL DC 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 



Table 6.X.3-1: Band 2 and Band n257 UL harmonics and IMD products


			UE UL carriers


			fx_low


			fx_high


			fy_low


			fy_high





			UL frequency (MHz)


			1850


			1910


			26500


			29500





			2nd harmonics frequency limits


			2*fx_low


			2*fx_high


			2* fy_low


			2* fy_high





			2nd harmonics frequency limits (MHz) 


			3700


			3820


			53000


			59000





			3rd harmonics frequency limits


			3*fx_low


			3*fx_high


			3* fy_low


			3* fy_high





			3rd harmonics frequency limits (MHz)


			5550


			5730


			79500


			88500





			2nd order IMD products


			|fy_high – fx_low|


			|fy_low – fx_high|


			|fy_low + fx_low|


			|fy_high + fx_high|





			IMD frequency limits (MHz)


			27650


			24590


			28350


			31410





			Two-tone 3rd order IMD products


			|fy_high – 2*fx_low|


			|fy_low – 2*fx_high|


			|2*fy_low – fx_high|


			|2*fy_high – fx_low|





			IMD frequency limits (MHz)


			25800


			22680


			51090


			57150





			Two-tone 3rd order IMD products


			|2*fx_low + fy_low|


			|2*fx_high + fy_high|


			|2*fy_low + fx_low|


			|2*fy_high + fx_high|





			IMD frequency limits (MHz)


			30200


			33320


			54850


			60910





			Two-tone 3rd order IMD products


			fx_low – Max BW-fy


			fx_high + Max BW-fy


			fy_low – Max BW-fx


			fy_high + Max BW-fx





			IMD frequency limits (MHz)


			1450


			2310


			26480


			29520





			Two-tone 4th order IMD products


			|2*fx_low –2* fy_high|


			|2*fx_high – 2*fy_low|


			|2*fx_low +2* fy_low|


			|2*fx_high +2* fy_high|





			IMD frequency limits (MHz)


			55300


			49180


			56700


			62820





			Two-tone 4th order IMD products


			|3*fx_low –1* fy_high|


			|3*fx_high – 1*fy_low|


			|3*fy_low – 1*fx_high|


			|3*fy_high – 1*fx_low|





			IMD frequency limits (MHz)


			23950


			20770


			77590


			86650





			Two-tone 4th order IMD products


			|3*fx_low +1* fy_low|


			|3*fx_high +1* fy_high|


			|3*fy_low + 1*fx_low|


			|3*fy_high + 1*fx_high|





			IMD frequency limits (MHz)


			32050


			35230


			81350


			90410





			Two-tone 5th order IMD products


			|fx_low – 4*fy_high|


			|fx_high – 4*fy_low|


			|fy_low – 4*fx_high|


			|fy_high – 4*fx_low|





			IMD frequency limits (MHz)


			116150


			104090


			18860


			22100





			Two-tone 5th order IMD products


			|fx_low + 4*fy_low|


			|fx_high + 4*fy_high|


			|fy_low + 4*fx_low|


			|fy_high + 4*fx_high|





			IMD frequency limits (MHz)


			107850


			119910


			33900


			37140





			Two-tone 5th order IMD products


			|2*fx_low – 3*fy_high|


			|2*fx_high – 3*fy_low|


			|2*fy_low – 3*fx_high|


			|2*fy_high – 3*fx_low|





			IMD frequency limits (MHz)


			84800


			75680


			47270


			53450





			Two-tone 5th order IMD products


			|2*fx_low + 3*fy_low|


			|2*fx_high + 3*fy_high|


			|2*fy_low + 3*fx_low|


			|2*fy_high + 3*fx_high|





			IMD frequency limits (MHz)


			83200


			92320


			58550


			64730








Based on Table 6.X.3-1


· 2nd order harmonics may fall into LTE frequencies of Band 43



· 3rd order harmonic may fall into LTE frequencies of Band 46



· 2nd order IMD products may fall into Rx frequencies of band n257 and n258



· 3rd order IMD products may fall into Rx frequencies of Band 1, 3, 4, 9, 10, 11, 21, 23, 24, 25, 32, 33, 34, 35, 36, 37, 39, 40, 45, 50, 65, 66, 70, 74,75 and band n257, n258



· 3rd order IMD products may fall into own Rx frequencies of Band 2 and n257



· 5th order IMD products may fall into Rx frequencies of band n260



When 2UL inter-band DC UE is operating with other systems such as WiFi, Bluetooth and GNSS system, the harmonics and intermodulation products can have impact on these systems. Table 6.X.3-2 lists if up to 3rd order harmonics and IMD up to 5th order falls into one of these receiving bands.


Table 6.X.3-2: 2UL Band 2 +Band n257 harmonic and IMD for ISM and GNSS bands



			Victim Systems


			Frequency range [MHz]


			Impact


			Regions


			Comments





			COMPASS


(Beidou)


			1559


			-


			1591


			YES


			


			IMD3





			Galileo


			1559


			-


			1591


			YES


			


			IMD3





			GLONASS


			1591


			-


			1610


			YES


			


			IMD3





			GPS


			1563


			-


			1587


			YES


			


			IMD3





			ISM band


 (2.4GHz)


			2400


			-


			2483.5


			No


			US/Europe


			





			


			2400


			-


			2494


			No


			Asia


			





			ISM band


 (5GHz)


			5150


			-


			5925


			YES


			US


			3rd order harmonic





			


			5150


			-


			5350


			No


			Europe


			





			


			5470


			-


			5725


			YES


			


			3rd order harmonic





			


			5150


			-


			5825


			YES


			Asia


			3rd order harmonic





			45GHz Unlicensed Bands


			42300


			-


			47000


			No


			China


			





			


			47200


			-


			48400


			YES


			China


			5th IMD





			60GHz Unlicensed Bands


			57000


			-


			66000


			YES


			Europe


			2nd order harmonic 


3rd, 4th, 5th IMD





			


			57050


			-


			64000


			YES


			USA - Canada


			2nd order harmonic 


3rd, 4th, 5th IMD





			


			57000


			-


			64000


			YES


			South Korea


			2nd order harmonic 


3rd, 4th, 5th IMD





			


			59000


			-


			66000


			YES


			Japan


			3rd, 4th, 5th IMD





			


			59000


			-


			64000


			YES


			China


			3rd, 4th, 5th IMD





			


			59400


			-


			62900


			YES


			Australia


			3rd, 4th, 5th IMD








Table 6.X.3-3 lists the protected bands required for the dual connectivity configuration. 


Table 6.X.3-3: Protected bands for the dual connectivity configuration



			E-UTRA and NR DC Configuration


			Spurious emission 





			


			Protected band


			Frequency range (MHz)


			Maximum Level (dBm)


			MBW (MHz)


			NOTE





			DC_2A-2A-n257A


			Band 4, 5, 10, 12, 13, 14, 17, 24, 26, 27, 28, 29, 30, 41, 42, 48, 50, 51, 66, 70, 71, 74, 74, n77, n78


			FDL_low


			-


			FDL_high


			-50


			1


			





			


			Band 2, 25


			FDL_low


			-


			FDL_high


			-50


			1


			x





			


			Band 43


			FDL_low 


			-


			FDL_high


			-50


			1


			1*





			* Table 6.5.3.2-1 of TS38.101



Note x: NOTE 15 in Table 6.6.3.2-1 of 36.101 will be applied here. Additional requirements for the frequency ranges that are less than FOOB (MHz) in Table 6.X.3.1-1 need further study.








6.X.4
∆TIB and ∆RIB values


For DC_2A-2A-n257A, the (TIB,c and (RIB values are given in the tables below.



Table 6.X.4-1: ΔTIB,c


			Inter-band DC Configuration


			E-UTRA and NR Band


			ΔTIB,c [dB]





			DC_2A-2A-n257A


			2


			0





			


			n257


			0








Table 6.X.4-2: ΔRIB


			Inter-band DC Configuration


			E-UTRA and NR Band


			ΔRIB [dB]





			DC_2A-2A-n257A


			2


			0





			


			n257


			0








6.X.5
MSD 


No IMD issues are expected for DC configuration between the LTE bands below 6GHz and FR2 NR band. Furthermore, up to 7th order harmonics have no impact to Rx frequency of both LTE and NR bands.


----- Unchanged sections omitted -----


----- Unchanged sections omitted -----


6.X
DC_2C-n257A 


6.X.1
Operating bands for DC



Table 6.X.1-1: DC band combination of LTE 2DL/1UL + one NR band


			E-UTRA and NR DC Band


			E-UTRA and NR Band


			Uplink (UL) band


			Downlink (DL) band


			Duplex



mode





			


			


			BS receive / UE transmit


			BS transmit / UE receive


			





			


			


			FUL_low – FUL_high


			FDL_low – FDL_high


			





			DC_2C-n257A


			2


			1850 MHz


			–


			1910 MHz


			1930 MHz


			–


			1990 MHz


			FDD





			


			n257


			26500 MHz


			–


			29500 MHz


			26500 MHz


			–


			29500 MHz


			TDD








6.X.2
Channel bandwidths per operating band for DC



Table 6.X.2-1: Supported bandwidths per DC band combination of LTE 2DL/1UL + one NR band  



			DC operating / channel bandwidth





			E-UTRA and NR DC Configuration


			E-UTRA and NR Band


			Subcarrier spacing


[kHz]


			5


MHz


			10


MHz


			15


MHz


			20


MHz


			[40


MHz]


			50


MHz


			[60


MHz]


			80


MHz


			100 MHz


			[200 MHz]


			400 MHz


			Maximum aggregated bandwidth



[MHz]





			DC_2C-n257


			2


			15


			Yes


			Yes


			Yes


			Yes


			


			


			


			


			


			


			


			





			


			n257


			60


			


			


			


			


			


			Yes


			


			


			Yes


			Yes


			


			240


			





			


			


			120


			


			


			


			


			


			Yes


			


			


			Yes


			Yes


			Yes


			440


			








6.X.3
Co-existence studies



Table 6.X.3-1 lists Band 2C +Band n257A 2UL DC 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 



Table 6.X.3-1: Band 2 and Band n257 UL harmonics and IMD products


			UE UL carriers


			fx_low


			fx_high


			fy_low


			fy_high





			UL frequency (MHz)


			1850


			1910


			26500


			29500





			2nd harmonics frequency limits


			2*fx_low


			2*fx_high


			2* fy_low


			2* fy_high





			2nd harmonics frequency limits (MHz) 


			3700


			3820


			53000


			59000





			3rd harmonics frequency limits


			3*fx_low


			3*fx_high


			3* fy_low


			3* fy_high





			3rd harmonics frequency limits (MHz)


			5550


			5730


			79500


			88500





			2nd order IMD products


			|fy_high – fx_low|


			|fy_low – fx_high|


			|fy_low + fx_low|


			|fy_high + fx_high|





			IMD frequency limits (MHz)


			27650


			24590


			28350


			31410





			Two-tone 3rd order IMD products


			|fy_high – 2*fx_low|


			|fy_low – 2*fx_high|


			|2*fy_low – fx_high|


			|2*fy_high – fx_low|





			IMD frequency limits (MHz)


			25800


			22680


			51090


			57150





			Two-tone 3rd order IMD products


			|2*fx_low + fy_low|


			|2*fx_high + fy_high|


			|2*fy_low + fx_low|


			|2*fy_high + fx_high|





			IMD frequency limits (MHz)


			30200


			33320


			54850


			60910





			Two-tone 3rd order IMD products


			fx_low – Max BW-fy


			fx_high + Max BW-fy


			fy_low – Max BW-fx


			fy_high + Max BW-fx





			IMD frequency limits (MHz)


			1450


			2310


			26480


			29520





			Two-tone 4th order IMD products


			|2*fx_low –2* fy_high|


			|2*fx_high – 2*fy_low|


			|2*fx_low +2* fy_low|


			|2*fx_high +2* fy_high|





			IMD frequency limits (MHz)


			55300


			49180


			56700


			62820





			Two-tone 4th order IMD products


			|3*fx_low –1* fy_high|


			|3*fx_high – 1*fy_low|


			|3*fy_low – 1*fx_high|


			|3*fy_high – 1*fx_low|





			IMD frequency limits (MHz)


			23950


			20770


			77590


			86650





			Two-tone 4th order IMD products


			|3*fx_low +1* fy_low|


			|3*fx_high +1* fy_high|


			|3*fy_low + 1*fx_low|


			|3*fy_high + 1*fx_high|





			IMD frequency limits (MHz)


			32050


			35230


			81350


			90410





			Two-tone 5th order IMD products


			|fx_low – 4*fy_high|


			|fx_high – 4*fy_low|


			|fy_low – 4*fx_high|


			|fy_high – 4*fx_low|





			IMD frequency limits (MHz)


			116150


			104090


			18860


			22100





			Two-tone 5th order IMD products


			|fx_low + 4*fy_low|


			|fx_high + 4*fy_high|


			|fy_low + 4*fx_low|


			|fy_high + 4*fx_high|





			IMD frequency limits (MHz)


			107850


			119910


			33900


			37140





			Two-tone 5th order IMD products


			|2*fx_low – 3*fy_high|


			|2*fx_high – 3*fy_low|


			|2*fy_low – 3*fx_high|


			|2*fy_high – 3*fx_low|





			IMD frequency limits (MHz)


			84800


			75680


			47270


			53450





			Two-tone 5th order IMD products


			|2*fx_low + 3*fy_low|


			|2*fx_high + 3*fy_high|


			|2*fy_low + 3*fx_low|


			|2*fy_high + 3*fx_high|





			IMD frequency limits (MHz)


			83200


			92320


			58550


			64730








Based on Table 6.X.3-1


· 2nd order harmonics may fall into LTE frequencies of Band 43



· 3rd order harmonic may fall into LTE frequencies of Band 46



· 2nd order IMD products may fall into Rx frequencies of band n257 and n258



· 3rd order IMD products may fall into Rx frequencies of Band 1, 3, 4, 9, 10, 11, 21, 23, 24, 25, 32, 33, 34, 35, 36, 37, 39, 40, 45, 50, 65, 66, 70, 74,75 and band n257, n258



· 3rd order IMD products may fall into own Rx frequencies of Band 2 and n257



· 5th order IMD products may fall into Rx frequencies of band n260



When 2UL inter-band DC UE is operating with other systems such as WiFi, Bluetooth and GNSS system, the harmonics and intermodulation products can have impact on these systems. Table 6.X.3-2 lists if up to 3rd order harmonics and IMD up to 5th order falls into one of these receiving bands.


Table 6.X.3-2: 2UL Band 2 +Band n257 harmonic and IMD for ISM and GNSS bands



			Victim Systems


			Frequency range [MHz]


			Impact


			Regions


			Comments





			COMPASS


(Beidou)


			1559


			-


			1591


			YES


			


			IMD3





			Galileo


			1559


			-


			1591


			YES


			


			IMD3





			GLONASS


			1591


			-


			1610


			YES


			


			IMD3





			GPS


			1563


			-


			1587


			YES


			


			IMD3





			ISM band


 (2.4GHz)


			2400


			-


			2483.5


			No


			US/Europe


			





			


			2400


			-


			2494


			No


			Asia


			





			ISM band


 (5GHz)


			5150


			-


			5925


			YES


			US


			3rd order harmonic





			


			5150


			-


			5350


			No


			Europe


			





			


			5470


			-


			5725


			YES


			


			3rd order harmonic





			


			5150


			-


			5825


			YES


			Asia


			3rd order harmonic





			45GHz Unlicensed Bands


			42300


			-


			47000


			No


			China


			





			


			47200


			-


			48400


			YES


			China


			5th IMD





			60GHz Unlicensed Bands


			57000


			-


			66000


			YES


			Europe


			2nd order harmonic 


3rd, 4th, 5th IMD





			


			57050


			-


			64000


			YES


			USA - Canada


			2nd order harmonic 


3rd, 4th, 5th IMD





			


			57000


			-


			64000


			YES


			South Korea


			2nd order harmonic 


3rd, 4th, 5th IMD





			


			59000


			-


			66000


			YES


			Japan


			3rd, 4th, 5th IMD





			


			59000


			-


			64000


			YES


			China


			3rd, 4th, 5th IMD





			


			59400


			-


			62900


			YES


			Australia


			3rd, 4th, 5th IMD








Table 6.X.3-3 lists the protected bands required for the dual connectivity configuration. 


Table 6.X.3-3: Protected bands for the dual connectivity configuration


			E-UTRA and NR DC Configuration


			Spurious emission 





			


			Protected band


			Frequency range (MHz)


			Maximum Level (dBm)


			MBW (MHz)


			NOTE





			DC_2C-n257A


			Band 4, 5, 10, 12, 13, 14, 17, 24, 26, 27, 28, 29, 30, 41, 42, 48, 50, 51, 66, 70, 71, 74, 74, n77, n78


			FDL_low


			-


			FDL_high


			-50


			1


			





			


			Band 2, 25


			FDL_low


			-


			FDL_high


			-50


			1


			x





			


			Band 43


			FDL_low 


			-


			FDL_high


			-50


			1


			1*





			* Table 6.5.3.2-1 of TS38.101



Note x: NOTE 15 in Table 6.6.3.2-1 of 36.101 will be applied here. Additional requirements for the frequency ranges that are less than FOOB (MHz) in Table 6.X.3.1-1 need further study.








6.X.4
∆TIB and ∆RIB values


For DC_2C-n257A, the (TIB,c and (RIB values are given in the tables below.



Table 6.X.4-1: ΔTIB,c


			Inter-band DC Configuration


			E-UTRA and NR Band


			ΔTIB,c [dB]





			DC_2C-n257A


			2


			0





			


			n257


			0








Table 6.X.4-2: ΔRIB


			Inter-band DC Configuration


			E-UTRA and NR Band


			ΔRIB [dB]





			DC_2C-n257A


			2


			0





			


			n257


			0








6.X.5
MSD 


No IMD issues are expected for DC configuration between the LTE bands below 6GHz and FR2 NR band. Furthermore, up to 7th order harmonics have no impact to Rx frequency of both LTE and NR bands.


----- Unchanged sections omitted -----
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1. Introduction



Rel-15 LTE-NR DC combinations of the NR WI are listed in the latest WID [1]. This contribution is a text proposal for TR 37.863-01-01 to add DC_2A-n257A.


2. Text Proposal


----- Unchanged sections omitted -----


6.X
DC_2-n257 


6.X.1
Operating bands for DC



Table 6.X.1-1: DC band combination of LTE one band + one NR band


			E-UTRA and NR DC Band


			E-UTRA and NR Band


			Uplink (UL) band


			Downlink (DL) band


			Duplex



mode





			


			


			BS receive / UE transmit


			BS transmit / UE receive


			





			


			


			FUL_low – FUL_high


			FDL_low – FDL_high


			





			DC_2-n257


			2


			1850 MHz


			–


			1910 MHz


			1930 MHz


			–


			1990 MHz


			FDD





			


			n257


			26500 MHz


			–


			29500 MHz


			26500 MHz


			–


			29500 MHz


			TDD








6.X.2
Channel bandwidths per operating band for DC



Table 6.X.2-1: Supported bandwidths per DC configuration 


			DC operating / channel bandwidth





			E-UTRA and NR DC Configuration


			E-UTRA and NR Band


			Subcarrier spacing


[kHz]


			5


MHz


			10


MHz


			15


MHz


			20


MHz


			[40


MHz]


			50


MHz


			[60


MHz]


			80


MHz


			100 MHz


			[200 MHz]


			400 MHz


			Maximum aggregated bandwidth



[MHz]





			DC_2A-n257


			2


			15


			Yes


			Yes


			Yes


			Yes


			


			


			


			


			


			


			


			





			


			n257


			60


			


			


			


			


			


			Yes


			


			


			Yes


			Yes


			


			220


			





			


			


			120


			


			


			


			


			


			Yes


			


			


			Yes


			Yes


			Yes


			420


			





			DC_2A-2A-n257


			2


			15


			Yes


			Yes


			Yes


			Yes


			


			


			


			


			


			


			


			


			





			


			n257


			60


			


			


			


			


			


			Yes


			


			


			Yes


			Yes


			


			240


			





			


			


			120


			


			


			


			


			


			Yes


			


			


			Yes


			Yes


			Yes


			440


			





			DC_2C-n257


			2


			15


			Yes


			Yes


			Yes


			Yes


			


			


			


			


			


			


			


			


			





			


			n257


			60


			


			


			


			


			


			Yes


			


			


			Yes


			Yes


			


			240


			





			


			


			120


			


			


			


			


			


			Yes


			


			


			Yes


			Yes


			Yes


			440


			








6.X.3
Co-existence studies



Table 6.X.3-1 lists Band 2 +Band n257 2UL DC 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 



Table 6.X.3-1: Band 2 and Band n257 UL harmonics and IMD products


			UE UL carriers


			fx_low


			fx_high


			fy_low


			fy_high





			UL frequency (MHz)


			1850


			1910


			26500


			29500





			2nd harmonics frequency limits


			2*fx_low


			2*fx_high


			2* fy_low


			2* fy_high





			2nd harmonics frequency limits (MHz) 


			3700


			3820


			53000


			59000





			3rd harmonics frequency limits


			3*fx_low


			3*fx_high


			3* fy_low


			3* fy_high





			3rd harmonics frequency limits (MHz)


			5550


			5730


			79500


			88500





			2nd order IMD products


			|fy_high – fx_low|


			|fy_low – fx_high|


			|fy_low + fx_low|


			|fy_high + fx_high|





			IMD frequency limits (MHz)


			27650


			24590


			28350


			31410





			Two-tone 3rd order IMD products


			|fy_high – 2*fx_low|


			|fy_low – 2*fx_high|


			|2*fy_low – fx_high|


			|2*fy_high – fx_low|





			IMD frequency limits (MHz)


			25800


			22680


			51090


			57150





			Two-tone 3rd order IMD products


			|2*fx_low + fy_low|


			|2*fx_high + fy_high|


			|2*fy_low + fx_low|


			|2*fy_high + fx_high|





			IMD frequency limits (MHz)


			30200


			33320


			54850


			60910





			Two-tone 3rd order IMD products


			fx_low – Max BW-fy


			fx_high + Max BW-fy


			fy_low – Max BW-fx


			fy_high + Max BW-fx





			IMD frequency limits (MHz)


			1450


			2310


			26480


			29520





			Two-tone 4th order IMD products


			|2*fx_low –2* fy_high|


			|2*fx_high – 2*fy_low|


			|2*fx_low +2* fy_low|


			|2*fx_high +2* fy_high|





			IMD frequency limits (MHz)


			55300


			49180


			56700


			62820





			Two-tone 4th order IMD products


			|3*fx_low –1* fy_high|


			|3*fx_high – 1*fy_low|


			|3*fy_low – 1*fx_high|


			|3*fy_high – 1*fx_low|





			IMD frequency limits (MHz)


			23950


			20770


			77590


			86650





			Two-tone 4th order IMD products


			|3*fx_low +1* fy_low|


			|3*fx_high +1* fy_high|


			|3*fy_low + 1*fx_low|


			|3*fy_high + 1*fx_high|





			IMD frequency limits (MHz)


			32050


			35230


			81350


			90410





			Two-tone 5th order IMD products


			|fx_low – 4*fy_high|


			|fx_high – 4*fy_low|


			|fy_low – 4*fx_high|


			|fy_high – 4*fx_low|





			IMD frequency limits (MHz)


			116150


			104090


			18860


			22100





			Two-tone 5th order IMD products


			|fx_low + 4*fy_low|


			|fx_high + 4*fy_high|


			|fy_low + 4*fx_low|


			|fy_high + 4*fx_high|





			IMD frequency limits (MHz)


			107850


			119910


			33900


			37140





			Two-tone 5th order IMD products


			|2*fx_low – 3*fy_high|


			|2*fx_high – 3*fy_low|


			|2*fy_low – 3*fx_high|


			|2*fy_high – 3*fx_low|





			IMD frequency limits (MHz)


			84800


			75680


			47270


			53450





			Two-tone 5th order IMD products


			|2*fx_low + 3*fy_low|


			|2*fx_high + 3*fy_high|


			|2*fy_low + 3*fx_low|


			|2*fy_high + 3*fx_high|





			IMD frequency limits (MHz)


			83200


			92320


			58550


			64730








Based on Table 6.X.3-1 


· 2nd order harmonics may fall into LTE frequencies of Band 43



· 3rd order harmonic may fall into LTE frequencies of Band 46



· 2nd order IMD products may fall into Rx frequencies of band n257 and n258



· 3rd order IMD products may fall into Rx frequencies of Band 1, 3, 4, 9, 10, 11, 21, 23, 24, 25, 32, 33, 34, 35, 36, 37, 39, 40, 45, 50, 65, 66, 70, 74,75 and band n257, n258



· 3rd order IMD products may fall into own Rx frequencies of Band 2 and n257



· 5th order IMD products may fall into Rx frequencies of band n260



When 2UL inter-band DC UE is operating with other systems such as WiFi, Bluetooth and GNSS system, the harmonics and intermodulation products can have impact on these systems. Table 6.X.3-2 lists if up to 3rd order harmonics and IMD up to 5th order falls into one of these receiving bands.


Table 6.X.3-2: 2UL Band 2 +Band n257 harmonic and IMD for ISM and GNSS bands



			Victim Systems


			Frequency range [MHz]


			Impact


			Regions


			Comments





			COMPASS


(Beidou)


			1559


			-


			1591


			YES


			


			IMD3





			Galileo


			1559


			-


			1591


			YES


			


			IMD3





			GLONASS


			1591


			-


			1610


			YES


			


			IMD3





			GPS


			1563


			-


			1587


			YES


			


			IMD3





			ISM band


 (2.4GHz)


			2400


			-


			2483.5


			No


			US/Europe


			





			


			2400


			-


			2494


			No


			Asia


			





			ISM band


 (5GHz)


			5150


			-


			5925


			YES


			US


			3rd order harmonic





			


			5150


			-


			5350


			No


			Europe


			





			


			5470


			-


			5725


			YES


			


			3rd order harmonic





			


			5150


			-


			5825


			YES


			Asia


			3rd order harmonic





			45GHz Unlicensed Bands


			42300


			-


			47000


			No


			China


			





			


			47200


			-


			48400


			YES


			China


			5th IMD





			60GHz Unlicensed Bands


			57000


			-


			66000


			YES


			Europe


			2nd order harmonic 


3rd, 4th, 5th IMD





			


			57050


			-


			64000


			YES


			USA - Canada


			2nd order harmonic 


3rd, 4th, 5th IMD





			


			57000


			-


			64000


			YES


			South Korea


			2nd order harmonic 


3rd, 4th, 5th IMD





			


			59000


			-


			66000


			YES


			Japan


			3rd, 4th, 5th IMD





			


			59000


			-


			64000


			YES


			China


			3rd, 4th, 5th IMD





			


			59400


			-


			62900


			YES


			Australia


			3rd, 4th, 5th IMD








Table 6.X.3-3 lists the protected bands required for the dual connectivity configuration.



Table 6.X.3-3: Protected bands for the dual connectivity configuration


			E-UTRA and NR DC Configuration


			Spurious emission 





			


			Protected band


			Frequency range (MHz)


			Maximum Level (dBm)


			MBW (MHz)


			NOTE





			DC_2-2-n257


			Band 4, 5, 10, 12, 13, 14, 17, 24, 26, 27, 28, 29, 30, 41, 42, 48, 50, 51, 66, 70, 71, 74, 74, n77, n78


			FDL_low


			-


			FDL_high


			-50


			1


			





			


			Band 2, 25


			FDL_low


			-


			FDL_high


			-50


			1


			x





			


			Band 43


			FDL_low 


			-


			FDL_high


			-50


			1


			1*





			* Table 6.5.3.2-1 of TS38.101



Note x: NOTE 15 in Table 6.6.3.2-1 of 36.101 will be applied here. Additional requirements for the frequency ranges that are less than FOOB (MHz) in Table 6.X.3.1-1 need further study.








6.X.4
∆TIB and ∆RIB values


For DC_2-n257, the (TIB,c and (RIB values are given in the tables below.



Table 6.X.4-1: ΔTIB,c


			Inter-band DC Configuration


			E-UTRA and NR Band


			ΔTIB,c [dB]





			DC_2-n257


			2


			0





			


			n257


			0








Table 6.X.4-2: ΔRIB


			Inter-band DC Configuration


			E-UTRA and NR Band


			ΔRIB [dB]





			DC_2-n257


			2


			0





			


			n257


			0








6.X.5
MSD


No IMD issues are expected for DC configuration between the LTE bands below 6GHz and FR2 NR band. Furthermore, up to 7th order harmonics have no impact to Rx frequency of both LTE and NR bands.


----- Unchanged sections omitted -----
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5
3 Band Carrier Aggregation with Single UL: Specific Band Combination Part



5.1
CA_20-38-40


Table 5.1.1-1: Inter-band CA operating bands


			E-UTRA CA Band


			E-UTRA Band


			Uplink (UL) operating band


			Downlink (DL) operating band


			Duplex Mode





			


			


			BS receive / UE transmit


			BS transmit / UE receive 


			





			


			


			FUL_low – FUL_high


			FDL_low – FDL_high


			





			CA_20-38-40, CA_20-38-40-40


			20


			832 MHz


			–


			862 MHz


			791 MHz


			–


			821 MHz


			FDD





			


			38


			2570 MHz


			–


			2620 MHz


			2570 MHz


			–


			2620 MHz


			TDD





			


			40


			2300 MHz


			–


			2400 MHz


			2300 MHz


			–


			2400 MHz


			TDD








5.1.1 Supported E-UTRA CA configurations


Table 5.1.1-1: Supported E-UTRA CA configurations for CA_20-38-40


			CA operating / channel bandwidth


			Maximum aggregated bandwidth



[MHz]


			Bandwidth Combination Set





			E-UTRA CA Configuration


			Uplink CA configurations






			E-UTRA Bands


			1.4 MHz


			3 MHz


			5 MHz


			10 MHz


			15 MHz


			20 MHz


			


			





			CA_20A-38A-40A


			-


			20


			


			


			 Yes


			Yes


			 Yes


			


			55


			0





			


			


			38


			


			


			


			 Yes


			Yes


			 Yes


			


			





			


			


			40


			


			


			


			 Yes


			Yes


			 Yes


			


			





			CA_20A-38A-40C


			-


			20


			


			


			 Yes


			Yes


			 Yes


			


			75


			0





			


			


			38


			


			


			


			 Yes


			Yes


			 Yes


			


			





			


			


			40


			See CA_40C Bandwidth Combination Set 1 in Table 5.6A.1-1 of TS 36.101


			


			





			CA_20A-38A-40A-40A


			-


			20


			


			


			 Yes


			Yes


			 Yes


			


			75


			0





			


			


			38


			


			


			


			 Yes


			Yes


			 Yes


			


			





			


			


			40


			See CA_40A-40A Bandwidth Combination Set 1 in Table 5.6A.1-3 of TS 36.101


			


			





			CA_20A-38A-40D


			-


			20


			


			


			 Yes


			Yes


			 Yes


			


			95


			0





			


			


			38


			


			


			


			 Yes


			Yes


			 Yes


			


			





			


			


			40


			See CA_40D Bandwidth Combination Set 1 in Table 5.6A.1-1 of TS 36.101


			


			








NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in table 5.6.1-1 of TS 36.101 [6] when operating in single carrier mode.


5.1.5 
Co-existence studies


Table 5.1.2-1 gives the 2nd and 3rd harmonic for CA with B20+ B38 + B40. None of the products falls into the B20, B38 or B40 UE receiving bands. For UE coexistence the single UL is already considered for these bands in legacy study.


Table 5.1.2-1: UE harmonic table for 3DLs/1UL



			


			


			


			


			


			2nd  Harmonic


			3rd  Harmonic





			Band


			UL Low Band Edge


			UL High Band Edge


			DL Low Band Edge


			DL High Band Edge


			UL Low Band Edge


			UL High Band Edge


			UL Low Band Edge


			UL High Band Edge





			20


			832


			862


			791


			821


			1664


			1724


			2496


			2586





			38


			2570


			2620


			2570


			2620


			5140


			5240


			7710


			7860





			40


			2300


			2400


			2300


			2400


			4600


			4800


			6900


			7200








Table 5.1.2-2 gives harmonic mixing issue for CA with B20+ B38 + B40 that B40 UL locates in B20DLx3:



Table 5.1.2-2 B20 DL with B38UL and B40 UL harmonic relation



			 


			B20 DL


			B20 DL x3 


			B38


			B40





			Range (MHz)


			791 – 821


			2373 - 2463


			2570-2620


			2300 - 2400








5.1.5
∆TIB and ∆RIB values



For CA_20-38-40, regardless of the CA configurations, the (TIB,c and (RIB,c values are shown in table 5.1.3-1 and in table 5.1.3-2:


Table 5.1.3-1: TIB,c


			Inter-band CA band 


combination


			E-UTRA Band


			ΔTIB,c [dB] 









			CA_20-38-409, CA_20-38-40-409


			20


			0.3





			


			38


			0.3





			


			40


			0.3





			…


NOTE 9:
Only applicable for UE supporting inter-band carrier aggregation with uplink in one E-


UTRA band and without simultaneous Rx/Tx among TDD bands








Table 5.1.3-2: RIB,c


			Inter-band CA band combination


			E-UTRA Band


			ΔRIB,c [dB] 









			CA_20-38-408, CA_20-38-40-409


			20


			0





			


			38


			0.5





			


			40


			0.5





			…


NOTE 8:
Only applicable for UE supporting inter-band carrier aggregation with uplink in one E-UTRA band and without simultaneous Rx/Tx. among TDD bands








5.1.6 
REFSENS


For the REFSENS of B20 for CA_20-38-40_1UL_BCS0 due to harmonic mixing issue, regardless of its CA configurations, the exceptions are shown in Table 5.1.4-1 and Table 5.X.4-2.



Table 5.1.4-1: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions due to harmonic issue)


			Channel bandwidth





			EUTRA CA Configuration


			EUTRA band


			1.4 MHz
(dBm)


			3 MHz
(dBm)


			5 MHz
(dBm)


			10 MHz
(dBm)


			15 MHz
(dBm)


			20 MHz
(dBm)


			Duplex mode





			CA_20-38-4015,16 , CA_20-38-40-4015,16


			20


			


			


			-60.7


			-60.7


			-60.7


			


			FDD





			


			38


			


			


			


			-97


			-95.2


			-94


			TDD





			


			40


			


			


			


			


			-95.2


			-94


			TDD





			…


NOTE 15:
These requirements apply when there is at least one individual RE within the downlink transmission bandwidth of the victim (lower) band for which the 3rd harmonic is within the uplink transmission bandwidth or the uplink adjacent channel’s transmission bandwidth of an aggressor (higher) band.



NOTE 16: The requirements should be verified for UL EARFCN of the aggressor (higher) band (superscript HB) such that 
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Table 5.1.4-2: Uplink configuration for the low band (exceptions due to harmonic issue)


			E-UTRA Band / Channel bandwidth of the high band / NRB / Duplex mode





			EUTRA CA Configuration


			UL band


			1.4 MHz


			3 MHz


			5 MHz


			10 MHz


			15 MHz


			20 MHz


			Duplex mode





			CA_20-38-403, 


CA_20-38-40-409


			40


			


			


			25


			50


			75


			


			TDD





			NOTE3:
3 refers to the UL resource blocks shall be located between 2373-2400MHz.
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