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Introduction
In the RAN4#110bis meeting, a WF [1] was approved with the following consensus.

	<Way forward>:
· RAN4 will continue to discuss how to improve the TR templates for R19 basket WI, and try to approve any additional TR templates in May meeting, i.e. RAN4 #111 meeting.
· To collect the extra info need to be included in the TR templates, such as
· The detail analysis for the calculation of MSD values.
· Other aspects to be included.
· To decide if some info could be removed from the current template.
· If a simplified rule-based delta T/R could be applied?
· Other aspects considered to be removed.
· To analyse if a common TR template is needed for all basket WI.
· To analyse if some contents in the current TR template could be moved to a common clause.
· Other aspects are not precluded.




In last meeting, in our paper [2], we also share some views that there is some room to further improve the TR structure by including more technical analysis parts and simplifying the redundant parts.

In addition, four papers [3~6] for MSD analysis template were approved.

In this paper, we’d like to share our views on the Basket TR structure improvement.

Discussion
RF reference architecture, assumptions for RF components and MSD analysis procedure
Recently, lots of MSD evaluations are provided under Rel-18 UE RF FR1 WI [3]. The TR for lower MSD recorded analysis of different MSD types for the selected band combinations among companies. From the analysis, it can be seen that two aspects are necessary for the MSD calculation, though for different MSD types the utilized methodology could be slightly different. These two aspects are:
· Reference UE architecture
· Assumptions for the passive/active RF components
Regarding UE architectures, for a same band combination, companies may select different architectures for the analysis, e.g. some may use duplexer + diplexer, but others may use triplexer instead. In that case, the usual way adopted in RAN4 is to average the inputs from companies if the analysis itself is deemed correct. 
Observation 1: For MSD analysis, the reference UE architecture, assumptions for RF components are important for the final requirements.
Though the above two aspects are important for the MSD analysis, however, they are not captured anywhere, not to mention the way adopted for the final values if several inputs/different reference architectures are provided for the band combination. 
Observation 2: The analysis procedure is not recorded in the technical report though they are the most valuable part for the MSD requirements from technical point of view.
Sometimes, due to the develop of the real implementation, it could also identify that the requirements defined in the spec may not be appropriate with incorrect assumptions for some specific band combinations, the group may revisit the previously specified requirements. But at that time, the retrospect is very difficult as digging the previous discussion is really a time-consuming physical work.
Observation 3: Retrospect the MSD requirements sometimes in the group due to identified issues with development of the specific band combination is difficult since the analysis procedure is missing in the TR.
Proposal 1: To include RF reference architecture, assumptions for RF components and MSD analysis procedure into Rel-19 basket TR report.
Identified MSD issue
In the contributions [5][6], the templates for harmonic/harmonic mixing/cross band isolation were approved. But these templates are just used to identify which cases should be considered for MSD analysis instead of implying the MSD test configurations must be specified. Based on current specification and the previous practice in RAN4, it’s necessary to distinguish which cases are mandatory to specify MSD, but the others are not. For the other cases, it depends on the specific technical conditions, e.g. UL Power Class, components performance and frequency range.
Proposal 2: To introduce the following notes for distinguishing mandatory/non-mandatory cases in order to avoid specifying unnecessary cases.
Table 1: UL/DL harmonics collision table
	UL/DL
harmonics
	nX
	UL13
	UL2
	UL32
	UL4
	UL5
	
MSD type

	
	fLow
	fULlow
	2*fULlow
	3*fULlow
	4*fULlow
	5*fULlow
	

	nY
	fLow
	fHigh
	fULhigh
	2*fULhigh
	3*fULhigh
	4*fULhigh
	5*fULhigh
	

	DL1
	fDLlow
	fDLhigh
	N/A
	
	
	
	
	UL harmonic

	DL22
	2*fDLlow
	2*fDLhigh
	
	N/A
	
	N/A
	N/A
	Harmonic mixing

	DL33
	3*fDLlow
	3*fDLhigh
	
	
	N/A
	
	N/A
	

	DL4
	4*fDLlow
	4*fDLhigh
	
	N/A
	N/A
	N/A
	N/A
	

	DL53
	5*fDLlow
	5*fDLhigh
	
	
	N/A
	N/A
	N/A
	

	Analysis
	text

	UL/DL
harmonics
	nY
	UL13
	UL2
	UL32
	UL4
	UL5
	MSD type

	
	fLow
	fULlow
	2*fULlow
	3*fULlow
	4*fULlow
	5*fULlow
	

	nX
	fLow
	fHigh
	fULhigh
	2*fULhigh
	3*fULhigh
	4*fULhigh
	5*fULhigh
	

	DL1
	fDLlow
	fDLhigh
	N/A
	
	
	
	
	UL harmonic

	DL22
	2*fDLlow
	2*fDLhigh
	
	N/A
	
	N/A
	N/A
	Harmonic mixing

	DL33
	3*fDLlow
	3*fDLhigh
	
	
	N/A
	
	N/A
	

	DL4
	4*fDLlow
	4*fDLhigh
	
	N/A
	N/A
	N/A
	N/A
	

	DL53
	5*fDLlow
	5*fDLhigh
	
	
	N/A
	N/A
	N/A
	

	Analysis
	text

	Note 1: When a collision is detected with an overlap >0Hz between the UL(X) with DL(Y) frequency ranges, the UL(X)/DL(Y) cell is marked “D” for direct hit.
        When the gap between UL(X) and DL(Y) frequency range is from 0Hz to X*MinULCBW, the UL(X)/DL(Y) cell is marked “N” for Near miss.
Note 2: UL3/DL2 harmonic mixing direct hit case for PC3/5 only apply for DL>3GHz
Note 3: For harmonic mixing, near-miss cases only apply for UL1 and odd DL orders.
Note 4: For Red parts, it is mandatory to specify MSD test configuration based on the previous practice in RAN4. For Yellow parts, whether to specify MSD test configuration depends on technical analysis and conditions, e.g. UL Power Class, components performance and frequency range.




Table 3: Cross-band isolation analysis of CA_nXA-nYA with nX and nY UL
	Bands3
	nX
	nY

	Frequency limit
	fx_low / min
	fx_high / max
	fy_low / min
	fy_high / max

	fUL (MHz)
	
	
	
	

	fDL (MHz)
	
	
	
	

	CBW (MHz)2
	
	
	
	

	ACLR1 range
	fxULlow-maxULCBWx
	fxULhigh+maxULCBWx
	fyULlow-maxULCBWy
	fyULhigh+maxULCBWy

	ACLR1 (MHz)
	
	
	
	

	ACLR2 range
	fxULlow-2*maxULCBWx
	fxULhigh+2*maxULCBWx
	fyULlow-2*maxULCBWy
	fyULhigh+2*maxULCBWy

	ACLR2 (MHz)
	
	
	
	

	ACLR3 range
	fxULlow-3*maxULCBWx
	fxULhigh+3*maxULCBWx
	fyULlow-3*maxULCBWy
	fyULhigh+3*maxULCBWy

	ACLR3 (MHz)
	
	
	
	

	ACLR4 range
	fxULlow-4*maxULCBWx
	fxULhigh+4*maxULCBWx
	fyULlow-4*maxULCBWy
	fyULhigh+4*maxULCBWy

	ACLR4 (MHz)
	
	
	
	

	ACLR5 range1
	fxULlow-5*maxULCBWx
	fxULhigh+5*maxULCBWx
	fyULlow-5*maxULCBWy
	fyULhigh+5*maxULCBWy

	ACLR5 (MHz)
	
	
	
	

	Analysis
	
	

	NOTE 1: For Red parts, it is mandatory to specify MSD test configuration based on the previous practice in RAN4. For Yellow parts, whether to specify MSD test configuration depends on technical analysis and conditions, e.g. UL Power Class, filter performance and PA linearity performance.




Potential improvements for Tib and Rib
Regarding delta Tib and Rib values, after completion of hundreds of thousands of band combinations from Rel-15, nowadays, usually for most of new proposed combinations, reference values can be found in the specification. The issue is, can we find some general rules to specify the values without analysis in reality that so many combinations have been specified? Though for some specific combinations, the rule based automatic applied delta Tib and Rib values may have some issues for the implementation, can we treat them as exceptions and correct the values in maintenance stage?

Since the additional insertion loss was reflected as Tib and Rib referring to the contribution R4-162926 [7] in LTE phase, one solution is that RAN4 just specify the additional insertion loss requirements with some rough granularities. And Tib and Rib can be derived based on the following formulas, which was agreed in LTE phase.
∆TIB = (Average Tx)/2 + 0.1
∆RIB = (Average Rx – 0.6)/2
For some problematic cases, WG can treat them as exceptions, but with technical inputs and analysis/simulation.
Observation 4: Since Tib and Rib was derived based on the additional insertion loss due to combiner for CA and most of them are less than 0.8/1 dB for Tx chain and less than 0.5dB for Rx chain, it’s possible to specify the Tib and Rib by using rule-based approach (general requirements and exceptions).

TR template
Referring to the TR 38.718-02-01, the template in Rel-18 is shown in Annex. It’s proposed to reconstruct the template as below.
Proposal 3: To consider the following template defined in section 3 summary.

Summary
Observation 1: For MSD analysis, the reference UE architecture, assumptions for RF components are important for the final requirements.
Observation 2: The analysis procedure is not recorded in the technical report though they are the most valuable part for the MSD requirements from technical point of view.
Observation 3: Retrospect the MSD requirements sometimes in the group due to identified issues with development of the specific band combination is difficult since the analysis procedure is missing in the TR.
Proposal 1: To include RF reference architecture, assumptions for RF components and MSD analysis procedure into Rel-19 basket TR report.

Proposal 2: To introduce the following notes for distinguishing mandatory/non-mandatory cases in order to avoid specifying unnecessary cases.
Table 1: UL/DL harmonics collision table
	UL/DL
harmonics
	nX
	UL13
	UL2
	UL32
	UL4
	UL5
	
MSD type

	
	fLow
	fULlow
	2*fULlow
	3*fULlow
	4*fULlow
	5*fULlow
	

	nY
	fLow
	fHigh
	fULhigh
	2*fULhigh
	3*fULhigh
	4*fULhigh
	5*fULhigh
	

	DL1
	fDLlow
	fDLhigh
	N/A
	
	
	
	
	UL harmonic

	DL22
	2*fDLlow
	2*fDLhigh
	
	N/A
	
	N/A
	N/A
	Harmonic mixing

	DL33
	3*fDLlow
	3*fDLhigh
	
	
	N/A
	
	N/A
	

	DL4
	4*fDLlow
	4*fDLhigh
	
	N/A
	N/A
	N/A
	N/A
	

	DL53
	5*fDLlow
	5*fDLhigh
	
	
	N/A
	N/A
	N/A
	

	Analysis
	text

	UL/DL
harmonics
	nY
	UL13
	UL2
	UL32
	UL4
	UL5
	MSD type

	
	fLow
	fULlow
	2*fULlow
	3*fULlow
	4*fULlow
	5*fULlow
	

	nX
	fLow
	fHigh
	fULhigh
	2*fULhigh
	3*fULhigh
	4*fULhigh
	5*fULhigh
	

	DL1
	fDLlow
	fDLhigh
	N/A
	
	
	
	
	UL harmonic

	DL22
	2*fDLlow
	2*fDLhigh
	
	N/A
	
	N/A
	N/A
	Harmonic mixing

	DL33
	3*fDLlow
	3*fDLhigh
	
	
	N/A
	
	N/A
	

	DL4
	4*fDLlow
	4*fDLhigh
	
	N/A
	N/A
	N/A
	N/A
	

	DL53
	5*fDLlow
	5*fDLhigh
	
	
	N/A
	N/A
	N/A
	

	Analysis
	text

	Note 1: When a collision is detected with an overlap >0Hz between the UL(X) with DL(Y) frequency ranges, the UL(X)/DL(Y) cell is marked “D” for direct hit.
        When the gap between UL(X) and DL(Y) frequency range is from 0Hz to X*MinULCBW, the UL(X)/DL(Y) cell is marked “N” for Near miss.
Note 2: UL3/DL2 harmonic mixing direct hit case for PC3/5 only apply for DL>3GHz
Note 3: For harmonic mixing, near-miss cases only apply for UL1 and odd DL orders.
Note 4: For Red parts, it is mandatory to specify MSD test configuration based on the previous practice in RAN4. For Yellow parts, whether to specify MSD test configuration depends on technical analysis and conditions, e.g. UL Power Class, components performance and frequency range.




Table 3: Cross-band isolation analysis of CA_nXA-nYA with nX and nY UL
	Bands3
	nX
	nY

	Frequency limit
	fx_low / min
	fx_high / max
	fy_low / min
	fy_high / max

	fUL (MHz)
	
	
	
	

	fDL (MHz)
	
	
	
	

	CBW (MHz)2
	
	
	
	

	ACLR1 range
	fxULlow-maxULCBWx
	fxULhigh+maxULCBWx
	fyULlow-maxULCBWy
	fyULhigh+maxULCBWy

	ACLR1 (MHz)
	
	
	
	

	ACLR2 range
	fxULlow-2*maxULCBWx
	fxULhigh+2*maxULCBWx
	fyULlow-2*maxULCBWy
	fyULhigh+2*maxULCBWy

	ACLR2 (MHz)
	
	
	
	

	ACLR3 range
	fxULlow-3*maxULCBWx
	fxULhigh+3*maxULCBWx
	fyULlow-3*maxULCBWy
	fyULhigh+3*maxULCBWy

	ACLR3 (MHz)
	
	
	
	

	ACLR4 range
	fxULlow-4*maxULCBWx
	fxULhigh+4*maxULCBWx
	fyULlow-4*maxULCBWy
	fyULhigh+4*maxULCBWy

	ACLR4 (MHz)
	
	
	
	

	ACLR5 range1
	fxULlow-5*maxULCBWx
	fxULhigh+5*maxULCBWx
	fyULlow-5*maxULCBWy
	fyULhigh+5*maxULCBWy

	ACLR5 (MHz)
	
	
	
	

	Analysis
	
	

	NOTE 1: For Red parts, it is mandatory to specify MSD test configuration based on the previous practice in RAN4. For Yellow parts, whether to specify MSD test configuration depends on technical analysis and conditions, e.g. UL Power Class, filter performance and PA linearity performance.



Observation 4: Since Tib and Rib was derived based on the additional insertion loss due to combiner for CA and most of them are less than 0.8/1 dB for Tx chain and less than 0.5dB for Rx chain, it’s possible to specify the Tib and Rib by using rule-based approach (general requirements and exceptions).

Proposal 3: To consider the following template.
5.x	CA_nX-nY
5.x.1	Common parts
5.x.1.1		Operating bands for CA
5.x.1.2		Channel bandwidths per operating band for CA
5.x.1.3		∆TIB,c and ∆RIB,c values
5.x.1.4		OOB blocking exception requirements
5.x.2	Specific parts for two UL CA
5.x.2.1		Maximum output power for inter-band CA
5.x.2.2		Additional spurious emission for UE to UE coexistence

5.x.3	MSD and exception analysis
5.x.3.1		RF reference architecture
5.x.3.2		UL/DL harmonics/harmonic mixing analysis for one UL
5.x.3.2.1	The initial identification
								NOTE: the UL/DL harmonics collision table can be added here
5.x.3.2.2	RF component performance assumption
5.x.3.2.3	MSD analysis procedure
5.x.3.2.4	MSD test configuration


5.x.3.3		Cross-band isolation analysis for one UL
[bookmark: _Hlk166344016]5.x.3.3.1	The initial identification
								NOTE: the Cross-band isolation analysis table can be added here
5.x.3.3.2	RF component performance assumption
5.x.3.3.3	MSD analysis procedure
5.x.3.3.4	MSD test configuration

5.x.3.4		MSD analysis of CA_nYC UL
5.x.3.4.1	The initial identification
								NOTE: the analysis table 2CC intra-band in 1 UL band can be added here
5.x.3.4.2	RF component performance assumption
5.x.3.4.3	MSD analysis procedure
5.x.3.4.4	MSD test configuration

5.x.3.5		IMD analysis of CA_nXA-nYA
5.x.3.5.1	The initial identification
								NOTE: the IMD analysis table for CA_nXA-nYA can be added here
5.x.3.5.2	RF component performance assumption
5.x.3.5.3	MSD analysis procedure
5.x.3.5.4	MSD test configuration
5.x.3.6		Triple beat IMD analysis of CA_nXA-nYC UL
5.x.3.6.1	The initial identification
								NOTE: the IMD analysis table for two UL bands with UL 2CC band can be added here
5.x.3.6.2	RF component performance assumption
5.x.3.6.3	MSD analysis procedure
5.x.3.6.4	MSD test configuration
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Annex

	[bookmark: _Toc2528][bookmark: _Toc14692][bookmark: _Toc148459926][bookmark: _Toc14197][bookmark: _Toc109047237][bookmark: _Toc18919][bookmark: _Toc866][bookmark: _Toc20460][bookmark: _Toc19978][bookmark: _Toc31966][bookmark: _Toc1698][bookmark: _Toc27049][bookmark: _Toc8061]5.x	CA_nX-nY
[bookmark: _Toc83580305][bookmark: _Toc29802722][bookmark: _Toc37251223][bookmark: _Toc45888601][bookmark: _Toc36107464][bookmark: _Toc76717995][bookmark: _Toc29801673][bookmark: _Toc45888002][bookmark: _Toc76509005][bookmark: _Toc68230564][bookmark: _Toc69083977][bookmark: _Toc29802097][bookmark: _Toc75466983][bookmark: _Toc61367241][bookmark: _Toc84404814][bookmark: _Toc84413423][bookmark: _Toc61372624][bookmark: _Toc15960][bookmark: _Toc7333][bookmark: _Toc19744][bookmark: _Toc1757][bookmark: _Toc3507][bookmark: _Toc109047238][bookmark: _Toc9110][bookmark: _Toc24474][bookmark: _Toc20269][bookmark: _Toc25908][bookmark: _Toc24911]5.x.1	Common for 1 band UL and 2 bands UL CA
[bookmark: _Toc84413425][bookmark: _Toc61367243][bookmark: _Toc45888603][bookmark: _Toc45888004][bookmark: _Toc75466985][bookmark: _Toc61372626][bookmark: _Toc68230566][bookmark: _Toc83580307][bookmark: _Toc84404816][bookmark: _Toc76509007][bookmark: _Toc76717997][bookmark: _Toc69083979][bookmark: _Toc9177][bookmark: _Toc22527][bookmark: _Toc29289][bookmark: _Toc20017][bookmark: _Toc2458][bookmark: _Toc15473][bookmark: _Toc22080][bookmark: _Toc19554][bookmark: _Toc109047239][bookmark: _Toc9102][bookmark: _Toc14920][bookmark: OLE_LINK19]5.x.1.1	Operating bands for CA
Table 5.x.1.1-1:  CA band combination of band nX+nY
	[bookmark: OLE_LINK2]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
	

	nX
	
	 –
	
	
	–
	
	

	nY
	
	 –
	
	
	–
	
	

	NOTE X: 
Editor's note: Whether or not supporting simultaneous Rx/Tx capability should be identified for TDD-TDD or FDD-TDD band combination



[bookmark: _Toc20006][bookmark: _Toc109047240][bookmark: _Toc26945][bookmark: _Toc13938][bookmark: _Toc20845][bookmark: _Toc11148][bookmark: _Toc1769][bookmark: _Toc29395][bookmark: _Toc15330][bookmark: _Toc2457][bookmark: _Toc723]5.x.1.2	Channel bandwidths per operating band for CA
Table 5.x.1.2-1: Supported bandwidths per CA band combination of band nX+nY
	NR CA configuration
	Uplink CA configuration or single uplink carrier
	NR Band
	Channel bandwidth (MHz)
	Bandwidth combination set

	CA_nXA-nYA
	- *
or
CA_nXA-nYA
	nX
	5, 10, 15, 20
	0

	
	
	nY
	5, 10, 15, 20, 25, 30
	


Editor's note*: ‘-’ is for 1UL
[bookmark: OLE_LINK3] Editor's note: The table format can be referred to Table 5.5A.3.1-1 in TS38.101-1 

[bookmark: _Toc109047241][bookmark: _Toc1055][bookmark: _Toc13241][bookmark: _Toc19600][bookmark: _Toc14173][bookmark: _Toc20126][bookmark: _Toc20370][bookmark: _Toc16872][bookmark: _Toc13201][bookmark: _Toc14094][bookmark: _Toc15990]5.x.1.3	UE co-existence studies
Table 5.x.1.3-1/2 summarizes frequency ranges where harmonics and/or harmonics mixing occur for CA_ nX-nY.
Table 5.x.1.3-1: Impact of UL/DL Harmonic 
	
	
	
	
	
	2nd Harmonic
	3rd Harmonic
	4th Harmonic
	5th 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
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge

	nX
	
	
	
	
	
	
	
	
	
	
	
	

	nY
	
	
	
	
	
	
	
	
	
	
	
	



Table 5.x.1.3-2: Impact of UL/DL Harmonic mixing
	
	
	
	
	
	2nd Harmonic
	3rd Harmonic
	4th Harmonic
	5th Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge

	nX
	
	
	
	
	
	
	
	
	
	
	
	

	nY
	
	
	
	
	
	
	
	
	
	
	
	



[bookmark: _Toc15396][bookmark: _Toc13829][bookmark: _Toc9884]5.x.1.3.1	UE co-existence studies for 2 Uplink CCs in one Intra-Band CA
Editor's note: This study is only needed in case of 2 CCs uplink transmission in one UL Intra-Band Carrier Aggregation. Applicable to both non-contiguous and contiguous intra-band uplink CA with UL in one band only and also combinations of two UL bands with one band is including 2 contiguous CCs.
Table 5.x.1.3.1-1: Co-existence studies for Uplink Intra-Band Non-Contiguous CA
	[bookmark: _Hlk134558675]Configuration
	Channel BW
	Minimum channel separation
	Maximum channel separation
	Minimum frequency
	Maximum frequency
	

	Data
	
	
	
	
	
	-

	CC location
	fU1L
	fU2L
	fU3L
	fU1H
	fU2H
	fU3H

	Frequency
	
	
	
	
	
	

	2nd
	I fU1L-fU2L I
	I fU1L-fU3L I
	fU1L + fU2L
	fU1H+fU2H
	
	

	Interference ranges
	
	
	
	
	
	

	3rd
	2*fU1L-fU3L
	2*fU1H-fU3H
	2*fU1L + fU2L
	2*fU1H + fU2H
	
	

	Interference ranges
	
	
	
	
	
	

	4th
	I 2*fU1L - 2*fU2L I
	I 2*fU1H - 2*fU3H I
	3*fU1L - fU3L
	3*fU1H - fU3H
	3*fU1L + fU2L
	3*fU1H + fU2H

	Interference ranges
	
	
	
	
	
	

	5th
	I 3*fU1L-2*fU3L I
	I 3*fU1H-2*fU3H I
	4*fU1L-fU3L
	4*fU1H-fU3H
	4*fU1L+fU2L
	4*fU1H+fU2H

	Interference ranges
	
	
	
	
	
	

	6th
	I 3*fU1L-3*fU2L I
	I 3*fU1H-3*fU3H I
	4*fU1L-2*fU3L
	4*fU1H-2*fU3H
	5*fU1L-fU3L
	5*fUH1-fU3H

	Interference ranges
	
	
	
	
	
	

	7th
	I 4*fU1L-3*fU3L I
	I 4*fU1H-3*fU3H I
	5*fU1L-2*fU3L
	5*fU1H-2*fU3H
	6*fU1L-fU3L
	6*fU1H-fU3H

	Interference ranges
	
	
	
	
	
	



Editor's note (This guidance shall be omitted when drafting TPs): 
In the table the following abbreviations is used:
fU1L = minimum frequency of TX aggressor band of ULCC1 lower band range
fU2L = minimum frequency of TX aggressor band of ULCC2 lower band range
fU3L = maximum frequency of TX aggressor band of ULCC2 lower band range
fU1H = maximum frequency of TX aggressor band of ULCC1 higher band range
fU2H = minimum frequency of TX aggressor band of ULCC2 higher band range
fU3H = maximum frequency of TX aggressor band of ULCC2 higher band range
fD1L = minimum frequency of RX victim band of DLCC placed on the lower frequency side of the TX aggressor band
fD1H = maximum frequency of RX victim band of DLCC placed on the lower frequency side of the TX aggressor band
fD2L = minimum frequency of RX victim band of DLCC placed on the higher frequency side of the TX aggressor band
fD2H = maximum frequency of RX victim band of DLCC placed on the higher frequency side of the TX aggressor band
Channel BW = Channel bandwidth of the component carrier. Only equal channel BW is considered
Minimum channel separation = Minimum frequency separation between the two component carriers or the inter CC GB
Maximum channel separation = Maximum frequency separation between the two component carriers or aggregated uplink BW
[bookmark: _Toc14045][bookmark: _Toc6096][bookmark: _Toc28008][bookmark: _Toc29206][bookmark: _Toc11540][bookmark: _Toc109047242][bookmark: _Toc4997][bookmark: _Toc31688][bookmark: _Toc24598][bookmark: _Toc10650][bookmark: _Toc6563][bookmark: _Toc11033]5.x.1.4	∆TIB,c and ∆RIB,c values
Editor’s note: for the table of ∆TIB,c and ∆RIB,c values, please use the same table format as in the latest TS 38.101-1, the table below is from the latest Rel.17 38.101-1, note that the table format might be changed in Rel.18. 
For CA_nX-nY, the TIB,c and RIB,c values are given in the tables below.
Table 5.x.1.4-1: ΔTIB,c
	Inter-band CA combination
	ΔTIB,c for NR bands (dB)*

	
	Component band in order of bands in configuration**

	CA_nX-nY
	
	

	NOTE *:	“-” denotes ΔTIB,c = 0.
NOTE **:	The component band order in the configuration should be listed by the order of NR bands, such as for CA_n1-n3 the band order from left to right is n1 and n3.



Table 5.x.1.4-2: ΔRIB,c
	[bookmark: _Toc109047243][bookmark: _Toc21779]Inter-band CA combination
	ΔRIB,c for NR bands (dB)*

	
	Component band in order of bands in configuration**

	CA_nX-nY
	
	

	NOTE *:	 “-” denotes ΔRIB,c = 0.
NOTE **:	The component band order in the configuration should be listed by the order of NR bands, such as for CA_n1-n77 the band order from left to right is n1 and n77.



[bookmark: _Toc22609][bookmark: _Toc17819][bookmark: _Toc4361][bookmark: _Toc16639][bookmark: _Toc3384][bookmark: _Toc4188][bookmark: _Toc30997][bookmark: _Toc21161][bookmark: _Toc17925]5.x.1.5	REFSENS requirements
[bookmark: OLE_LINK13][bookmark: OLE_LINK17][bookmark: OLE_LINK7][bookmark: OLE_LINK10][bookmark: OLE_LINK11]Editor's note 1: Text will be added if harmonics and/or harmonic mixing, cross band isolation, etc. issues are identified, and Reference sensitivity exceptions for bands have these issues need to be provided in the table. 
[bookmark: OLE_LINK6]Editor's note 2: The table format shall be the same with the corresponding tables in TS38.101-1, i.e.: Table 7.3A.4-1, Table 7.3A.4-4, Table 7.3A.6-1 for harmonics, harmonic mixing and cross band isolation, respectively.
[bookmark: _Toc30564][bookmark: _Toc14384][bookmark: _Toc4166][bookmark: _Toc29633][bookmark: _Toc2198][bookmark: _Toc21475][bookmark: _Toc220][bookmark: _Toc31115][bookmark: _Toc29255][bookmark: _Toc109047244][bookmark: _Toc27263]5.x.1.6	OOB blocking exception requirements
Editor's note:  The necessary analysis on the OOB blocking exception will be needed. 
Table 5.x.1.6-1: CA band combination with exceptions allowed
	CA band combination

	


[bookmark: _Toc19143][bookmark: _Toc6634][bookmark: _Toc15863][bookmark: _Toc27890][bookmark: _Toc32530][bookmark: _Toc13828][bookmark: _Toc17950][bookmark: _Toc109047245][bookmark: _Toc19244][bookmark: _Toc29312][bookmark: _Toc4158]5.x.2	Specific for 2 bands UL CA
Editor's note: Text will be added if 2 bands UL CA are supported, otherwise all the clauses shall be void. 
[bookmark: _Toc12647][bookmark: _Toc31179][bookmark: _Toc6409][bookmark: _Toc20670][bookmark: _Toc4828][bookmark: _Toc19655][bookmark: _Toc5471][bookmark: _Toc17838][bookmark: _Toc109047246][bookmark: _Toc22319][bookmark: _Toc20531]5.x.2.1	Maximum output power for inter-band CA
Table 5.x.2.1-1: UE Power Class for uplink inter-band CA
	Uplink CA Configuration
	Class 3 (dBm)
	Tolerance (dB)	

	CA_nXA-nYA
	23
	+x/-y



[bookmark: _Toc2839][bookmark: _Toc23972][bookmark: _Toc4879][bookmark: _Toc109047247][bookmark: _Toc16916][bookmark: _Toc8892][bookmark: _Toc10922][bookmark: _Toc31415][bookmark: _Toc11157][bookmark: _Toc21535][bookmark: _Toc21664]5.x.2.2	UE co-existence studies
Table 5.x.2.2-1 lists Band nX + Band nY 2UL bands CA 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis.
Table 5.x.2.2-1: Band nX and Band nY UL IMD products
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	–
	–

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	–
	–

	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)
	–
	–

	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)
	–
	–

	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)
	–
	–

	Two-tone 4th order IMD products
	|2*fx_low –2* fy_high|
	|2*fx_high –2* fy_low|
	
	

	IMD frequency limits (MHz)
	–
	

	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)
	–
	–

	Two-tone 4th order IMD products
	|2*fx_low +2* fy_low|
	|2*fx_high +2* fy_high|
	
	

	IMD frequency limits (MHz)
	–
	

	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)
	–
	–

	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)
	–
	–

	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)
	–
	–

	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)
	–
	–

	NOTE :	For each IMD item, when two bound values before taking absolute have different signs, the relevant IMD range shall be set such that  (1) the lower bound is 0 and (2) the upper bound is the bigger value of the two after taking absolute.



[bookmark: OLE_LINK8]Based on Table 5.x.2.2-1, nth order IMD may also fall into Rx frequencies of bands nX or band nY.
Table 5.x.2.2-2 lists the protected bands required for the 2UL bands CA configuration.
Table 5.x.2.2-2: Protected bands for the 2UL bands CA configuration
	NR CA Configuration
	Spurious emission 

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

	CA_nX-nY
	E-UTRA Band .....
	FDL_low
	-
	FDL_high
	
	
	x

	
	Frequency range
	
	-
	
	
	
	

	NOTE x:		.....
Editor's note: The NOTE order must keep consistent with the Table 6.5A.3.2.3-1 in TS38.101-1.



Table 5.x.2.3-1 lists Band nX + Band nY 2UL bands CA 1st order triple beat (IMD3) related to 2UL band 3CC (one band support intra-band ULCA) for the UE-to-UE coexistence analysis into the receive band of either Band nX or Band nY, where Band nX is the uplink band supporting two uplink carriers and Band nY is the contiguous single uplink carrier.
In this Release only contiguous UL CA in one band is supported, thus minimum and maximum channel separation in Table 5.x.2.3-1 is equal to minimum and maximum aggregated bandwidth respectively. 
If non-contiguous UL-CA in one band is supported, minimum and maximum channel separation in Table 5.x.2.3-1 is equal to minimum and maximum bandwidth separation respectively.
Table 5.x.2.3-1: Band nX and Band nY triple beat IMD products
	CC location
	fU1L
	fU2L
	fU3L
	fU1H
	
	CBW

	Frequency
	-
	-
	-
	-
	
	.

	CC location
	fSCCL
	fSCCH
	fU2H
	fU3H
	
	Min ch. separation

	Frequency
	-
	-
	-
	-
	
	-

	1st order TB
	IfU3L -fU1L- fSCCL|
	IfU2L -fU1L + fSCCL|
	IfU2L -fU1L- fSCCH|
	IfU3L -fU1L + fSCCH|
	
	Max ch. separation

	Ranges
	-
	-
	-
	-
	
	-

	1st order TB
	IfU2L+fU1L-fSCCH|
	IfU1H+fU2H-fSCCL|
	IfU2L +fU1L+fSCCL|
	IfU1H +fU2H+fSCCH|
	
	

	Ranges
	-
	-
	-
	-
	
	



Based on Table 5.x.2.3-1, 1st order triple beat IMD may also fall into Rx frequencies of bands nX or band nY. 
If, for the same 2UL bands, an IMD3 also falls in the same Rx frequencies of bands nX or band nY based on Table 5.x.2.2-1 analysis, the corresponding triple beat IMD3 can be ignored.
Guidelines on triple-beat analysis can be found in TR 38.846, clause 7.4.
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 Editor's note: Text will be added if  IMD due to 2 bands UL with 2 UL carriers or triple beat due to 2 band UL with 3 UL carriers issues are identified. 




3GPP
