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1 Introduction
In last meeting, the following Tdocs about the table tamplates for R19 TR xx.xxx for xUL/2DL inter-band NR CA/DC are approved:
	TDoc
	Title
	Source
	TDoc Status

	R4-2404248
	On simplifying analysis for triple beat products
	Skyworks Solutions Inc., Nokia, Murata
	approved

	R4-2404249
	On simplifying analysis for 2DL-1 band intra-band ULCA IMD products
	Skyworks Solutions Inc., Nokia, Murata
	approved

	[bookmark: OLE_LINK26]R4-2404250
	On cross-band isolation MSD analysis
	Skyworks Solutions Inc., Nokia, Murata
	approved

	R4-2405935
	[bookmark: OLE_LINK12]Improved harmonic related MSDs template
	Skyworks Solutions Inc.
	approved


The above templates discussion based on the WF[1].
Moreover, there was another approved WF [2] to give further guidelines for improvement for the R19 basket WID TR template. The agreements are captured here for convenience.  
	<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.
· [bookmark: OLE_LINK28]To decide if some info could be removed from the current template.
· [bookmark: OLE_LINK10]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.



[bookmark: OLE_LINK19]In this contribution, we give some further improvements on the above approved templates for the better instructions.
2 [bookmark: OLE_LINK40]Discussion
[bookmark: OLE_LINK1]2.1 Table template for harmonic related MSDs
[bookmark: OLE_LINK17][bookmark: OLE_LINK22]Based on the templates approved in R4-2405935, further improvements are shown in table 2.1:
[bookmark: OLE_LINK30]The reasons are:
[bookmark: OLE_LINK31]1. As a table tamplate, it is not propoer to keep n*f in the table, as it belongs to input parameters to be filled in.
[bookmark: OLE_LINK13]2. UL(x) and DL(y) is not aligned with ULx and DLy in table.
3. With the above two, keep some cells as empty, and add a new NOTE to explain the ULx and DLy to make the template clear.
[bookmark: OLE_LINK57]Table 2.1 UL/DL harmonics collision table
	[bookmark: OLE_LINK42]UL/DL
harmonics
	nX
	UL132
	UL2
	UL323
	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

	DL223
	2*fDLlow
	2*fDLhigh
	
	N/A
	
	N/A
	N/A
	Harmonic mixing

	DL334
	3*fDLlow
	3*fDLhigh
	
	
	N/A
	
	N/A
	

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

	DL534
	5*fDLlow
	5*fDLhigh
	
	
	N/A
	N/A
	N/A
	

	Analysis
	text

	UL/DL
harmonics
	nY
	UL134
	UL2
	UL323
	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

	DL223
	2*fDLlow
	2*fDLhigh
	
	N/A
	
	N/A
	N/A
	Harmonic mixing

	DL334
	3*fDLlow
	3*fDLhigh
	
	
	N/A
	
	N/A
	

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

	DL534
	5*fDLlow
	5*fDLhigh
	
	
	N/A
	N/A
	N/A
	

	Analysis
	text

	Note 1: ULx means UL xth harmonic frequency, and DLy means DL yth harmonic frequency range
Note 12: When a collision is detected with an overlap >0Hz between the ULx(X) with DLy(Y) frequency ranges, the ULx/DLyUL(X)/DL(Y) cell is marked “D” for direct hit.
        When the gap between ULx(X) and DLy(Y) frequency range is from 0Hz to Xn*MinULCBW, the UL(X)/DL(Y)ULx/DLy cell is marked “N” for Near miss.
Note 23: UL3/DL2 harmonic mixing direct hit case for PC3/5 only apply for DL>3GHz
Note 34: For harmonic mixing, near-miss cases only apply for UL1 and odd DLy orders.



[bookmark: OLE_LINK4]2.2 Table template for cross band isolation MSD
[bookmark: OLE_LINK36]Based on the templates approved in R4-2404250, further improvements are shown in table 2.2:
The reasons are:
[bookmark: OLE_LINK37]1. Decouple flow with min/max CBW, since they belong to two different sets of input parameters.
[bookmark: OLE_LINK33][bookmark: OLE_LINK32]2. remove the prefixes ‘x’ and ‘y’ for the termologies of ‘fx_low’ and ‘fx_high’, ‘fy_low’ and ‘y_high’ to make the termologies more easy understood. For example, fxULlow can be easy understood as fULlow of Band nX.
3. For the Note 1:
- The annex Y is confused. The band group table is supposed to be added in the TR for information.
-  Correction: ‘UL lowest 2nd harmonic 2 frequency’
[bookmark: OLE_LINK14][bookmark: OLE_LINK58][bookmark: OLE_LINK15]Table 2.2: Cross-band isolation analysis of CA_nXA-nYA with nX and nY UL
	Bands3
	nX
	nY

	Frequency limit
	fx_low / minflow
	fx_high / maxfhigh
	fy_low / minflow
	fy_high / maxfhigh

	fUL (MHz)
	
	
	
	

	fDL (MHz)
	
	
	
	

	UL CBW (MHz)2
	Minimum CBW
	Maximum CBW
	Minimum CBW
	Maximum CBW

	
	
	
	
	

	ACLR1 range
	[bookmark: OLE_LINK34]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: Even if there is no overlap up to ACLR5, MSD beyond the ACLR5 range should be evaluated further if:
· The UL aggressor band and DL aggressor band are part of the same or adjacent band group as described in table x.x.x(TR table)annex Y
· [bookmark: OLE_LINK35]If the DL band is above the UL band, it’s lower frequency edge must be below the UL lowest 2nd harmonic 2 frequency
· As an indicative threshold, if >45dB UL rejection at the DL band frequency can be guaranteed, assuming a -130dBm/Hz TX noise floor level, the transmitter noise floor related MSD should be negligible
Note 2: The maximum UL channel bandwidth of the BCS (noted maxULCBW) is used to calculate the band ACLR ranges
while the minimum DL channel bandwidth of the BCS (noted minDLCBW) is used for the DL band victim channel bandwidth.



[bookmark: OLE_LINK20]2.3 Table template for intra-band UL CA IMD MSD
[bookmark: OLE_LINK38][bookmark: OLE_LINK21]Based on the templates approved in R4-2404249, further improvements are shown in table 2.3:
The reasons are:
1. Decouple flow with min/max CBW, since they belong to two different sets of input parameters.
2. To make fUL and fDL more clear for band nX and nY
[bookmark: OLE_LINK23][bookmark: OLE_LINK24]Table 2.3: IMD analysis caused by intra-band CA(2CC) in nX
	[bookmark: OLE_LINK60]All in MHz
	[bookmark: OLE_LINK8]flow/Min
	fhigh/Max
	BB IMD range3

	nX fUL
	
	
	Order
	flow
	fhigh

	nYULfDL
	
	
	
	
	

	2CCBW1
fDL
	Minimum BW
	Maximum BW
	IMD2
(1-1)
	Min2CCBW
	Max2CCBW

	
	
	
	
	
	

	Close to UL IMD range2
	IMD4
(2-2)
	2*Min2CCBW
	2*Max2CCBW

	Order
	flow
	fhigh
	
	
	

	IMD3
(2-1)
	[bookmark: OLE_LINK16]fULlow-Max2CCBW
	fULhigh+Max2CCBW
	IMD6
(3-3)
	3*Min2CCBW
	3*Max2CCBW

	
	
	
	
	
	

	IMD5
(3-2)
	fULlow-2*Max2CCLBW
	fULhigh+2*Max2CCBW
	Close to H2 IMD range4

	
	
	
	Order
	flow
	fhigh

	IMD7
(4-3)
	fULlow-3*Max2CCBW
	fULhigh+3*Max2CCBW
	IMD4
(3-1)
	2*fULlow-Max2CCBW
	2*fULhigh+Max2CCBW

	
	
	
	
	
	

	IMD9
(5-4)
	fULlow-4*Max2CCBW
	fULhigh+4*Max2CCBW
	IMD6
(4-2)
	2*fULlow-2*Max2CCBW
	2*fULhigh+2*Max2CCBW

	
	
	
	
	
	

	IMD11
(6-5)
	fULlow-5*Max2CCBW
	fULhigh+5*Max2CCBW
	Close to H3 IMD range4

	
	
	
	Order
	flow
	fhigh

	IMD13
(7-6)
	fULlow-6*Max2CCBW
	fULhigh+6*Max2CCBW
	IMD5
(4-1)
	3*fULlow-Max2CCBW
	3*fULhigh+Max2CCBW

	
	
	
	
	
	

	Analysis
	 

	Note 1: 2CCBW is the instantaneous transmit bandwidth of the two intra-band UL CCs:
- The minimum 2CCBW for contiguous / non-contiguous intra-band ULCA is 0 / minimum UL channel bandwidth
- The maximum 2CCBW for contiguous / non-contiguous ULCA is Min(maximum aggregated bandwidth / maximum separation bandwidth(600MHz),fULhigh-fULlow)
Note 2: The close to UL IMD range is the most critical when the victim DL band in proximity to the UL band:
- For contiguous/non-contiguous intra-band ULCA within a TDD band, IMD order up to 9/7 should be considered and MPR assumed
- For intra-band ULCA within a FDD band, IMD order up to 13 should be considered for bands in the same band group and MPR is not assumed. If justified by poor filtering performance, higher order IMD may need to be specified.
Note 3: The BB IMD range should only be considered if the DL band is below the UL band and for non-contiguous ULCA within a TDD band >3GHz (assuming CA with 450MHz bands is not considered)
-IMD2 is not considered assuming CA with 450MHz bands is not considered
-IMD4 is considered for FDD or SimRx/Tx TDD bands <1GHz
-IMD6 is considered for FDD or SimRx/Tx TDD bands <1.68GHz
Note 4: The harmonic 2 and 3 IMD ranges should only be considered if the DL band is above the UL band



[bookmark: OLE_LINK69]2.4 Table template for triple beat IMD MSD
Based on the templates approved in R4-2404248, further improvements are shown in table 2.4:
The reasons are:
1. Decouple flow with min/max CBW, since they belong to two different sets of input parameters.
2. correct the terminologies.
Table 2.4: Triple beat IMD analysis caused by Band nX(1CC) and Band nY(2CC)
	[bookmark: OLE_LINK68]Band / CA1
	nX
	CA_nYB/C

	Frequency limit (all MHz)
	[bookmark: OLE_LINK25]fx_low
	fx_high
	fy_low / min
	fy_high / max

	f_ULfUL
	
	
	
	

	f_DLfDL
	
	
	
	

	2CCBW2
	N/A
	N/A
	Minimum BW
	Maximum BW

	
	
	
	
	

	IMD3 products
	fxUL_low-max2CCBW
	fxUL_low
	fxUL_high
	fxUL_high+max2CCBW

	IMD3 (MHz)
	
	
	
	

	Analysis
	

	Note 1: If the two bands are not part of the same or adjacent band groups as defined in table x.x.x(TR table)Annex D, the analysis can be ignored.
Note 2: For contiguous intra-band ULCA, the minimum and maximum separation BW are 0MHz and Min(fy_high-fy_low, maximum aggregated BW) respectively.


[bookmark: OLE_LINK55]
Based on the above discussion, for the improved MSD table tempaltes:
[bookmark: OLE_LINK71]Proposal 1: To approve the improved MSD table templates in Table 2.1, Table 2.2, Table 2.3 and Table 2.4 for R19 PC3 TR for 2 bands DL with x bands UL (x=1,2) inter-band NR CA/DC TR.
2.5 Band group range table
[bookmark: OLE_LINK75]Since the band group are mentioned in the above tables, where the band group are defined in the WF R4-2220556, which is:
	FR1 band group range

	Name
	FR1-a
	FR1-b
	FR1-c
	FR1-d
	FR1-e

	Range (MHz)
	600-1000
	1400-2200
	2300-2700
	3300-5000
	5150-7125

	Duplex mode
	Mostly FDD
	Mostly FDD
	FDD and TDD
	TDD only
	TDD only



Therefore, it can be included in the Annex part as information.
[bookmark: OLE_LINK72]Proposal 2: To include the band group range table in the Annex part in the TR.
	FR1 band group range

	Name
	FR1-a
	FR1-b
	FR1-c
	FR1-d
	FR1-e

	Range (MHz)
	600-1000
	1400-2200
	2300-2700
	3300-5000
	5150-7125

	Duplex mode
	Mostly FDD
	Mostly FDD
	FDD and TDD
	TDD only
	TDD only



2.6  About delta T/R 
In the WF[2], it was discussed that whether some information (lile delta T/R) could be removed
	· To decide if some info could be removed from the current template.
· [bookmark: OLE_LINK44][bookmark: OLE_LINK53]If a simplified rule-based delta T/R could be applied?
· Other aspects considered to be removed



[bookmark: OLE_LINK43]Indeed, under basket WID procedure for block approval, proponent usually didn’t provide the technicial anaylsis for the delta T/R requirements. 
Actually, the rule for delta T/R requirements were discussed in LTE phase, and captured in the LTE CA TR like TR36.852-11. As LTE bands would be refarmed to NR, so for NR inter-band CA/ENDC, the LTE rules would be still applied. We think that may be the main reason behind for not providing the technicial anaylsis for the delta T/R requirements for NR.
[bookmark: OLE_LINK46][bookmark: OLE_LINK45][bookmark: OLE_LINK47][bookmark: OLE_LINK48][bookmark: OLE_LINK50]Regarding rule-based delta T/R in the TR template, we don’t think it is proper to do it in the TR unless the  rule-based delta T/R approaches are used in the TS. Instead we think specific value/requirement is always more clear than rule-based  requirements for band combiantion. 
[bookmark: OLE_LINK51][bookmark: OLE_LINK52]In the TP to TR, we never forbit proponent to provide the technical analysis. Some proponents would mention that the delta T/R requiremetns are reused from other combination. Thus we think delta T/R contents shall be kept in the TR templates.
[bookmark: OLE_LINK73][bookmark: OLE_LINK56]Proposal 3: Keep delta T/R part in the TR.
With the above consideration, we propose the template for R19 TR in the section 5 in the end of this contribution.
[bookmark: OLE_LINK74]Proposal 4: To endorse the proposed R19 TR template in the section 5.
3 Conclusion
For the templates discussion, the conclusion are:
[bookmark: OLE_LINK54][bookmark: OLE_LINK41]Proposal: To approve the improved MSD table templates in Table 2.1, Table 2.2, Table 2.3 and Table 2.4 for R19 PC3 TR for 2 bands DL with x bands UL (x=1,2) inter-band NR CA/DC TR.
Proposal 2: To include the band group range table in the Annex part in the TR.
	FR1 band group range

	Name
	FR1-a
	FR1-b
	FR1-c
	FR1-d
	FR1-e

	Range (MHz)
	600-1000
	1400-2200
	2300-2700
	3300-5000
	5150-7125

	Duplex mode
	Mostly FDD
	Mostly FDD
	FDD and TDD
	TDD only
	TDD only


Proposal 3: Keep delta T/R part in the TR.
Proposal 4: To endorse the proposed R19 TR template in the section 5.
4 Reference
[1] R4-2403721, WF on Rel-19 Band Combination Work, Nokia, Skyworks, ZTE,and etc.
[2] R4-2406685, WF on band combination TR template, ZTE
5 Proposed Templates
[bookmark: _Toc18919][bookmark: _Toc14197][bookmark: _Toc31966][bookmark: _Toc29717][bookmark: _Toc28398][bookmark: _Toc27049][bookmark: _Toc866][bookmark: _Toc148459926][bookmark: _Toc20460][bookmark: _Toc398][bookmark: _Toc1698][bookmark: _Toc19978][bookmark: _Toc2528][bookmark: _Toc14692][bookmark: _Toc109047237]5.x		CA_nX-nY
[bookmark: _Toc76509005][bookmark: _Toc61372624][bookmark: _Toc29802097][bookmark: _Toc84413423][bookmark: _Toc83580305][bookmark: _Toc37251223][bookmark: _Toc61367241][bookmark: _Toc45888601][bookmark: _Toc45888002][bookmark: _Toc29801673][bookmark: _Toc76717995][bookmark: _Toc68230564][bookmark: _Toc69083977][bookmark: _Toc36107464][bookmark: _Toc29802722][bookmark: _Toc75466983][bookmark: _Toc84404814][bookmark: _Toc25908][bookmark: _Toc19744][bookmark: _Toc7333][bookmark: _Toc24911][bookmark: _Toc24474][bookmark: _Toc15960][bookmark: _Toc109047238][bookmark: _Toc20269][bookmark: _Toc3507][bookmark: _Toc9110][bookmark: _Toc1757]5.x.1	Common for 1 band UL and 2 bands UL CA
[bookmark: _Toc45888004][bookmark: _Toc76717997][bookmark: _Toc83580307][bookmark: _Toc84404816][bookmark: _Toc61372626][bookmark: _Toc61367243][bookmark: _Toc68230566][bookmark: _Toc45888603][bookmark: _Toc69083979][bookmark: _Toc84413425][bookmark: _Toc75466985][bookmark: _Toc76509007][bookmark: _Toc14920][bookmark: _Toc29289][bookmark: _Toc22080][bookmark: _Toc22527][bookmark: _Toc20017][bookmark: _Toc15473][bookmark: _Toc2458][bookmark: _Toc9177][bookmark: _Toc109047239][bookmark: _Toc9102][bookmark: _Toc19554]5.x.1.1	Operating bands for CA
Table 5.x.1.1-1:  CA band combination of band nX+nY
	NR CA Band
	NR Band

	CA_nX-nY
	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: _Toc15330][bookmark: _Toc723][bookmark: _Toc109047240][bookmark: _Toc26945][bookmark: _Toc29395][bookmark: _Toc13938][bookmark: _Toc20845][bookmark: _Toc20006][bookmark: _Toc11148][bookmark: _Toc2457][bookmark: _Toc1769]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

	[bookmark: OLE_LINK64]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
Editor's note: The table format can be referred to Table 5.5A.3.1-1 in TS38.101-1 

[bookmark: _Toc13201][bookmark: _Toc19600][bookmark: _Toc14173][bookmark: _Toc16872][bookmark: _Toc15990][bookmark: _Toc20370][bookmark: _Toc20126][bookmark: _Toc109047241][bookmark: _Toc1055][bookmark: _Toc14094][bookmark: _Toc13241]5.x.1.3	UE co-existence studies for 1 band UL
[bookmark: OLE_LINK59]Table 5.x.1.3-1 summarizes frequency ranges where harmonics and/or harmonics mixing occur for CA_ nX-nY.
Table 5.x.1.3-1 UL/DL harmonics/haromic mixing analysis
	UL/DL
harmonics
	nX
	UL12
	UL2
	UL33
	UL4
	UL5
	
MSD type

	
	fLow
	
	
	
	
	
	

	nY
	fLow
	fHigh
	
	
	
	
	
	

	DL1
	
	
	N/A
	
	
	
	
	UL harmonic

	DL23
	
	
	
	N/A
	
	N/A
	N/A
	Harmonic mixing

	DL34
	
	
	
	
	N/A
	
	N/A
	

	DL4
	
	
	
	N/A
	N/A
	N/A
	N/A
	

	DL54
	
	
	
	
	N/A
	N/A
	N/A
	

	Analysis
	text

	UL/DL
harmonics
	nY
	UL14
	UL2
	UL33
	UL4
	UL5
	MSD type

	
	fLow
	
	
	
	
	
	

	nX
	fLow
	fHigh
	
	
	
	
	
	

	DL1
	
	
	N/A
	
	
	
	
	UL harmonic

	DL23
	
	
	
	N/A
	
	N/A
	N/A
	Harmonic mixing

	DL34
	
	
	
	
	N/A
	
	N/A
	

	DL4
	
	
	
	N/A
	N/A
	N/A
	N/A
	

	DL54
	
	
	
	
	N/A
	N/A
	N/A
	

	Analysis
	text

	Note 1: ULx means UL xth harmonic frequency, and DLy means DL yth harmonic frequency range
Note 2: When a collision is detected with an overlap >0Hz between the ULx with DLy frequency ranges, the ULx/DLy cell is marked “D” for direct hit.
        When the gap between ULx and DLy frequency range is from 0Hz to n*MinULCBW, the ULx/DLy cell is marked “N” for Near miss.
Note 3: UL3/DL2 harmonic mixing direct hit case for PC3/5 only apply for DL>3GHz
Note 4: For harmonic mixing, near-miss cases only apply for UL1 and odd DLy orders.



Table 5.x.1.3-2 summarizes frequency ranges where cross band isolation may occur for CA_ nX-nY.
[bookmark: OLE_LINK62]Table 5.x.1.3-2: Cross-band isolation analysis
	Bands3
	nX
	nY

	Frequency limit
	flow
	fhigh
	flow
	fhigh

	fUL (MHz)
	
	
	
	

	fDL (MHz)
	
	
	
	

	UL CBW (MHz)2
	Minimum CBW
	Maximum CBW
	Minimum CBW
	Maximum CBW

	
	
	
	
	

	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: Even if there is no overlap up to ACLR5, MSD beyond the ACLR5 range should be evaluated further if:
· The UL aggressor band and DL aggressor band are part of the same or adjacent band group as described in table A.1.
· If the DL band is above the UL band, it’s lower frequency edge must be below the UL lowest 2nd harmonic frequency
· As an indicative threshold, if >45dB UL rejection at the DL band frequency can be guaranteed, assuming a -130dBm/Hz TX noise floor level, the transmitter noise floor related MSD should be negligible
Note 2: The maximum UL channel bandwidth of the BCS (noted maxULCBW) is used to calculate the band ACLR ranges
while the minimum DL channel bandwidth of the BCS (noted minDLCBW) is used for the DL band victim channel bandwidth.



[bookmark: _Toc15396][bookmark: _Toc9884][bookmark: _Toc13829][bookmark: OLE_LINK61]5.x.1.3.2	UE co-existence studies for 1 band UL with 2CC 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.1.3.2-1:1 Band with 2CC intra-band IMD products
	All in MHz
	flow
	fhigh
	BB IMD range3

	nX fUL
	
	
	Order
	flow
	fhigh

	nY fDL
	
	
	
	
	

	2CCBW1

	Minimum BW
	Maximum BW
	IMD2
(1-1)
	Min2CCBW
	Max2CCBW

	
	
	
	
	
	

	Close to UL IMD range2
	IMD4
(2-2)
	2*Min2CCBW
	2*Max2CCBW

	Order
	flow
	fhigh
	
	
	

	IMD3
(2-1)
	fULlow-Max2CCBW
	fULhigh+Max2CCBW
	IMD6
(3-3)
	3*Min2CCBW
	3*Max2CCBW

	
	
	
	
	
	

	IMD5
(3-2)
	fULlow-2*Max2CCLBW
	fULhigh+2*Max2CCBW
	Close to H2 IMD range4

	
	
	
	Order
	flow
	fhigh

	IMD7
(4-3)
	fULlow-3*Max2CCBW
	fULhigh+3*Max2CCBW
	IMD4
(3-1)
	2*fULlow-Max2CCBW
	2*fULhigh+Max2CCBW

	
	
	
	
	
	

	IMD9
(5-4)
	fULlow-4*Max2CCBW
	fULhigh+4*Max2CCBW
	IMD6
(4-2)
	2*fULlow-2*Max2CCBW
	2*fULhigh+2*Max2CCBW

	
	
	
	
	
	

	IMD11
(6-5)
	fULlow-5*Max2CCBW
	fULhigh+5*Max2CCBW
	Close to H3 IMD range4

	
	
	
	Order
	flow
	fhigh

	IMD13
(7-6)
	fULlow-6*Max2CCBW
	fULhigh+6*Max2CCBW
	IMD5
(4-1)
	3*fULlow-Max2CCBW
	3*fULhigh+Max2CCBW

	
	
	
	
	
	

	Analysis
	 

	Note 1: 2CCBW is the instantaneous transmit bandwidth of the two intra-band UL CCs:
- The minimum 2CCBW for contiguous / non-contiguous intra-band ULCA is 0 / minimum UL channel bandwidth
- The maximum 2CCBW for contiguous / non-contiguous ULCA is Min(maximum aggregated bandwidth / maximum separation bandwidth(600MHz),fULhigh-fULlow)
Note 2: The close to UL IMD range is the most critical when the victim DL band in proximity to the UL band:
- For contiguous/non-contiguous intra-band ULCA within a TDD band, IMD order up to 9/7 should be considered and MPR assumed
- For intra-band ULCA within a FDD band, IMD order up to 13 should be considered for bands in the same band group and MPR is not assumed. If justified by poor filtering performance, higher order IMD may need to be specified.
Note 3: The BB IMD range should only be considered if the DL band is below the UL band and for non-contiguous ULCA within a TDD band >3GHz (assuming CA with 450MHz bands is not considered)
-IMD2 is not considered assuming CA with 450MHz bands is not considered
-IMD4 is considered for FDD or SimRx/Tx TDD bands <1GHz
-IMD6 is considered for FDD or SimRx/Tx TDD bands <1.68GHz
Note 4: The harmonic 2 and 3 IMD ranges should only be considered if the DL band is above the UL band



[bookmark: _Toc6096][bookmark: _Toc10650][bookmark: _Toc24598][bookmark: _Toc29206][bookmark: _Toc6563][bookmark: _Toc109047242][bookmark: _Toc8080][bookmark: _Toc31688][bookmark: _Toc14045][bookmark: _Toc11033][bookmark: _Toc22198][bookmark: _Toc4997][bookmark: _Toc28008][bookmark: _Toc11540][bookmark: _Toc18335]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: _Toc21779][bookmark: _Toc109047243]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: _Toc16639][bookmark: _Toc4188][bookmark: _Toc17925][bookmark: _Toc30997][bookmark: _Toc21161][bookmark: _Toc4361][bookmark: _Toc3384][bookmark: _Toc17819][bookmark: _Toc22609]5.x.1.5	REFSENS requirements
Editor's note 1: Text will be added if harmonics and/or harmonic mixing, cross band isolation, etc. issues are identified in subclause 5.x.1.3, 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: _Toc2198][bookmark: _Toc29633][bookmark: _Toc29255][bookmark: _Toc27263][bookmark: _Toc109047244][bookmark: _Toc4166][bookmark: _Toc14384][bookmark: _Toc220][bookmark: _Toc30564][bookmark: _Toc21475][bookmark: _Toc31115]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: _Toc109047245][bookmark: _Toc27890][bookmark: _Toc6634][bookmark: _Toc4158][bookmark: _Toc32530][bookmark: _Toc19244][bookmark: _Toc19143][bookmark: _Toc17950][bookmark: _Toc15863][bookmark: _Toc13828][bookmark: _Toc29312]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: _Toc20531][bookmark: _Toc6409][bookmark: _Toc22319][bookmark: _Toc5471][bookmark: _Toc20670][bookmark: _Toc31179][bookmark: _Toc109047246][bookmark: _Toc17838][bookmark: _Toc19655][bookmark: _Toc4828]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: _Toc4879][bookmark: _Toc2839][bookmark: _Toc10922][bookmark: _Toc21664][bookmark: _Toc21535][bookmark: _Toc23972][bookmark: _Toc16916][bookmark: _Toc31415][bookmark: _Toc109047247][bookmark: _Toc8892][bookmark: _Toc11157]5.x.2.2	UE co-existence studies for 2 bands UL
[bookmark: OLE_LINK66][bookmark: OLE_LINK65]Table 5.x.2.2-1 lists Band nX + Band nY 2 bands UL CA(2CC) 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis.
[bookmark: OLE_LINK67][bookmark: OLE_LINK63]Table 5.x.2.2-1: Band nX and Band nY for 2CC 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 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.



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 Band nX + Band nY 2 bands UL CA(3CC) triple beat IMD analysis for Band nX- Band nY
Table 5.x.2.2-1: Band nX and Band nY for 3CC UL IMD products
	Band / CA1
	nX
	CA_nYB/C

	Frequency limit (all MHz)
	fx_low
	fx_high
	fy_low
	fy_high

	fUL
	
	
	
	

	fDL
	
	
	
	

	2CCBW2
	N/A
	N/A
	Minimum BW
	Maximum BW

	
	
	
	
	

	IMD3 products
	fxUL_low-max2CCBW
	fxUL_low
	fxUL_high
	fxUL_high+max2CCBW

	IMD3 (MHz)
	
	
	
	

	Analysis
	

	Note 1: If the two bands are not part of the same or adjacent band groups as defined in table A.1, the analysis can be ignored.
Note 2: For contiguous intra-band ULCA, the minimum and maximum separation BW are 0MHz and Min(fy_high-fy_low, maximum aggregated BW) respectively.

	



Table 5.x.2.2-3 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.



[bookmark: _Toc21938][bookmark: _Toc15932][bookmark: _Toc29560][bookmark: _Toc29871][bookmark: _Toc1241][bookmark: _Toc17184][bookmark: _Toc109047248][bookmark: _Toc1693][bookmark: _Toc12186][bookmark: _Toc15760][bookmark: _Toc15875]5.x.2.3	REFSENS requirements
 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. 
[bookmark: _Toc4062][bookmark: _Toc4054][bookmark: _Toc13708][bookmark: _Toc109047249][bookmark: _Toc4069][bookmark: _Toc19046][bookmark: _Toc31343][bookmark: _Toc31470][bookmark: _Toc12031][bookmark: _Toc17834][bookmark: _Toc28661][bookmark: _Toc148460001][bookmark: _Toc27513][bookmark: _Toc4892][bookmark: _Toc2991]6	Both bands within FR2 Carrier Aggregation: Specific Band Combination Part
Editor's note: This section is reserved for future used. The template for inter-band FR2 NR CA combination can be referred to TR38.851
[bookmark: _Toc2846][bookmark: _Toc16729][bookmark: _Toc4500][bookmark: _Toc19950][bookmark: _Toc24263][bookmark: _Toc3788][bookmark: _Toc30081][bookmark: _Toc29476][bookmark: _Toc148460002][bookmark: _Toc16181][bookmark: _Toc109047250][bookmark: _Toc28921][bookmark: _Toc20528][bookmark: _Toc8630][bookmark: _Toc24942]7	Dual Connectivity: Specific Band Combination Part
<Templates in TR38.718-02-01 can be kept.>
Annex  A: 
Annex A.1 Band group definition
For the following MSD issues detection, a criterion applies in terms of band group as defined in Table A:
Table A.1: Band group definition for same or adjacent band-group criterion
	[bookmark: OLE_LINK70]FR1 band group range

	Name
	FR1-a
	FR1-b
	FR1-c
	FR1-d
	FR1-e

	Range (MHz)
	600-1000
	1400-2200
	2300-2700
	3300-5000
	5150-7125

	Duplex mode
	Mostly FDD
	Mostly FDD
	FDD and TDD
	TDD only
	TDD only
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