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1.	Introduction
The procedure to determine test frequencies for NR Intra-band Non-Contiguous Carrier Aggregation are defined in TS38.508-1 annex C.2.4.3.2 [1].
However, some discussions are required to finalize such definition.
This document describes open issues in the procedure to determine test frequencies for NR Intra-band Non-Contiguous Carrier Aggregation and proposes a way forward to complete such definition.
2.	Discussion
2.1 FR1
According to TS38.508-1 annex C.2.4.3.2 [1], maxWgap is defined as:
	maxWgap = (maxFsBW – ∑k=1 to NSB SBCBWDL(k)) / (NSB-1) 
	C.2.4.3.3-Eq1


with maxFsBW for FR1 defined as:
Table C.2.4.3.1A-1: Selecting maxFsBW for FR1
	Type of configuration
	Aggregated CBW
	maxFsBW

	Without UL CA
	All
	Full NR bandwidth

	With UL CA
	<100 MHz
	100 MHz

	
	>=100 MHz and <200 MHz
	200 MHz

	
	>=100 MHz and <600 MHz
	600 MHz

	
	>600 MHz
	Full NR bandwidth



On the other hand, intraBandFreqSeparationUL-AggBW-GapBW-r16 related capability is defined in TS 38.306 [5] as not mandatory and only for UL in the case of FR1:
[image: ] [image: ]
Hence, if a device does not declare any intraBandFreqSeparationUL-AggBW-GapBW-r16 capability, it is assumed that it can support any intra-band non-contiguous allocation within the Full NR bandwidth.
For NR intra-band Non-Contiguous with UL CA, there are frequency bands with a full NR bandwidth lower than currently defined maxFsBW, e.g. CA_n41(2A) with max aggregated bandwidth of 190MHz()maxFsBW=200MHz) and Full NR bandwidth 194 MHz. In this case, test frequency values for one of the subblocks might fall outside the band even for low range.
In order to solve this issue, it is proposed to correct the selection of maxFsBW for FR1 as:
Table C.2.4.3.1A-1: Selecting maxFsBW for FR1
	Type of configuration
	Aggregated CBW
	maxFsBW

	Without UL CA
	All
	Full NR bandwidth

	With UL CA
	<100 MHz
	min (Full NR bandwidth, 100 MHz)

	
	>=100 MHz and <200 MHz
	min (Full NR bandwidth, 200 MHz)

	
	>=100 MHz and <600 MHz
	min (Full NR bandwidth, 600 MHz)

	
	>600 MHz
	Full NR bandwidth



[bookmark: Prop1]Proposal 1: Correct the selection of maxFsBW for FR1 as:
Table C.2.4.3.1A-1: Selecting maxFsBW for FR1
	Type of configuration
	Aggregated CBW
	maxFsBW

	Without UL CA
	All
	Full NR bandwidth

	With UL CA
	<100 MHz
	min (Full NR bandwidth, 100 MHz)

	
	>=100 MHz and <200 MHz
	min (Full NR bandwidth, 200 MHz)

	
	>=100 MHz and <600 MHz
	min (Full NR bandwidth, 600 MHz)

	
	>600 MHz
	Full NR bandwidth



[bookmark: Prop2]Proposal 2: Improve reading of step 2 of determination of test frequencies for a sub-block combination as shown below:
If the maxFsBW is smaller than the full bandwidth of the NR band then calculate test frequencies for both Low and High range. E else, only for the Low range.
Additionally, there is an ambiguity to define maxFsBW if carrier aggregation bandwidth is between 100 and 200 MHz.
In order to solve this issue, it is proposed to correct the selection of maxFsBW for FR1 as:
Table C.2.4.3.1A-1: Selecting maxFsBW for FR1
	Type of configuration
	Aggregated CBW
	maxFsBW

	Without UL CA
	All
	Full NR bandwidth

	With UL CA
	<100 MHz
	100 MHz

	
	>=100 MHz and <200 MHz
	200 MHz

	
	>=100 200 MHz and <600 MHz
	600 MHz

	
	>600 MHz
	Full NR bandwidth



[bookmark: Prop3]Proposal 3: Correct the selection of maxFsBW for FR1 as:
Table C.2.4.3.1A-1: Selecting maxFsBW for FR1
	Type of configuration
	Aggregated CBW
	maxFsBW

	Without UL CA
	All
	Full NR bandwidth

	With UL CA
	<100 MHz
	100 MHz

	
	>=100 MHz and <200 MHz
	200 MHz

	
	>=100 200 MHz and <600 MHz
	600 MHz

	
	>600 MHz
	Full NR bandwidth



Finally, there is no frequency separation class higher than 600 MHz in FR1 nor intra-band Non-Contiguous CA configuration with more than 6 CCs. Hence, it is proposed to modify selection of maxFsBW as:
Table C.2.4.3.1A-1: Selecting maxFsBW for FR1
	Type of configuration
	Aggregated CBW
	maxFsBW

	Without UL CA
	All
	Full NR bandwidth

	With UL CA
	<100 MHz
	100 MHz

	
	>=100 MHz and <200 MHz
	200 MHz

	
	>=100 MHz and <600 MHz
	600 MHz

	
	>=600 MHz
	Full NR bandwidth



[bookmark: Prop4]Proposal 4: Modify the selection of maxFsBW for FR1 as:
Table C.2.4.3.1A-1: Selecting maxFsBW for FR1
	Type of configuration
	Aggregated CBW
	maxFsBW

	Without UL CA
	All
	Full NR bandwidth

	With UL CA
	<100 MHz
	100 MHz

	
	>=100 MHz and <200 MHz
	200 MHz

	
	>=100 MHz and <600 MHz
	600 MHz

	
	>=600 MHz
	Full NR bandwidth



2.2 FR2
Issues observed in FR1 are not applicable to FR2. Additionally, the related capabilities intraBandFreqSeparationUL and intraBandFreqSeparationDL are mandatory in FR2 case according to [5]:
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2.3 Editor’s note: Low and High range vs Mid range
In annex C.2.4.3.2 in [4], there is an editor’s note indicating that 
	Editor's note: The number of test points for intra-band non-contiguous CA configurations is under investigation, e.g. “Low” and “High”, or “Mid”.



With the criterion chosen to define maxWgap, there will be many combos of (frequency bands, aggregated bandwidth) where full NR bandwidth is considerable higher than maxFsBW, either for FR1 and FR2. 
Examples: 
	Band combination
	Aggregated bandwidth [MHz]
	maxFsBW [MHz]
	Full NR bandwidth [MHz]

	CA_n77(2A)
	20MHz+20MHz=40MHz
	100MHz
	900MHz

	CA_n260(2A)
	100MHz+100 MHz=200MHz
	400MHz
	3000MHz



In those cases, test coverage should include either Low and High range to ensure appropriate behaviour of the UE in both edges of the frequency band. Considering that, especially in FR1, if maxFsBW=Full NR bandwidth, only Low Range is tested, for simplicity, it is proposed to remove restrict existingthe editor’s note to FR2 and continue consideringagree  test frequencies for FR1 intra-band Non-Contiguous carrier aggregation as Low (if maxFsBW=Full NR bandwidth) or Low and High range(if maxFsBW<Full NR bandwidth) instead of Mid range.
[bookmark: Prop5]Proposal 5: Delete Restrict existing editor’s note in annex C.2.4.3.2 in TS 38.508-1 [4] to FR2, and agreecontinue considering test frequencies for FR1 intra-band Non-Contiguous carrier aggregation as Low (if maxFsBW=Full NR bandwidth) or Low and High range (if maxFsBW<Full NR bandwidth) instead of Mid range.
3. 	Conclusion
This document describes open issues in the procedure to determine test frequencies for NR Intra-band Non-Contiguous Carrier Aggregation and proposes a way forward to complete such definition.
The following proposals are made:
Proposal 1: Correct the selection of maxFsBW for FR1 as:
Table C.2.4.3.1A-1: Selecting maxFsBW for FR1
	Type of configuration
	Aggregated CBW
	maxFsBW

	Without UL CA
	All
	Full NR bandwidth

	With UL CA
	<100 MHz
	min (Full NR bandwidth, 100 MHz)

	
	>=100 MHz and <200 MHz
	min (Full NR bandwidth, 200 MHz)

	
	>=100 MHz and <600 MHz
	min (Full NR bandwidth, 600 MHz)

	
	>600 MHz
	Full NR bandwidth



Proposal 2: Improve reading of step 2 of determination of test frequencies for a sub-block combination as shown below:
If the maxFsBW is smaller than the full bandwidth of the NR band then calculate test frequencies for both Low and High range. Else, only for the Low range.
Proposal 3: Correct the selection of maxFsBW for FR1 as:
Table C.2.4.3.1A-1: Selecting maxFsBW for FR1
	Type of configuration
	Aggregated CBW
	maxFsBW

	Without UL CA
	All
	Full NR bandwidth

	With UL CA
	<100 MHz
	100 MHz

	
	>=100 MHz and <200 MHz
	200 MHz

	
	>=200 MHz and <600 MHz
	600 MHz

	
	>600 MHz
	Full NR bandwidth



Proposal 4: Modify the selection of maxFsBW for FR1 as:
Table C.2.4.3.1A-1: Selecting maxFsBW for FR1
	Type of configuration
	Aggregated CBW
	maxFsBW

	Without UL CA
	All
	Full NR bandwidth

	With UL CA
	<100 MHz
	100 MHz

	
	>=100 MHz and <200 MHz
	200 MHz

	
	>=100 MHz and <600 MHz
	600 MHz

	
	=600 MHz
	Full NR bandwidth



Proposal 5: Restrict existing editor’s note in annex C.2.4.3.2 in TS 38.508-1 [4] to FR2, and agree test frequencies for FR1 intra-band Non-Contiguous carrier aggregation as Low (if maxFsBW=Full NR bandwidth) or Low and High range (if maxFsBW<Full NR bandwidth) instead of Mid range.
Proposal 5: Delete editor’s note in annex C.2.4.3.2 in TS 38.508-1 [4], and continue considering test frequencies for intra-band Non-Contiguous carrier aggregation as Low (if maxFsBW=Full NR bandwidth) or Low and High range (if maxFsBW<Full NR bandwidth) instead of Mid range.
These proposals have been implemented in [6].
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intraBandFreqSeparationUL-AggBW-GapBW-r16
Indicates the UL frequency separation class between lower edge of lowest CC and
upper edge of highest CC of Intra-band UL non-contiguous CA, i.e. including both
the aggregated bandwidth and the gap bandwidth. 3 frequency separation classes
are introduced and the values are as follow:

- class I: Non-contiguous CA separation class < 100MHz
100MHz < Non-contiguous CA separation class< 200MHz
'200MHz < Non-contiguous CA separation class <600MHz
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Indicates DL frequency separation class the UE supports, which indicates a
maximum frequency separation between lower edge of lowest CC and upper edge
of highest CC in a frequency band, for intra-band non-contiguous CA. The UE sets
the same value in the FeatureSetDownlink of each band entry within a band. The
values mhzX correspond to the values XMHz defined in TS 38.101-2 [3]. Itis
mandatory to report for UE which supports DL intra-band non-contiguous CA in
FR2.

If the LIF sets the field intraBandFreqSeparationDL -v1620 it shall set
intraBandFreqSeparationDL (without suffix) to the nearest smaller value.
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intraBandFreqSeparationDL-Only-r16
Indicates whether the UE supports frequency separation class of DL only extension.
If present, the field extends the maximum frequency separation between the lower
edge of lowest CC and the upper edge of highest CC in a frequency band that the
UE supports according to intraBandFreqSeparationDL. The frequency range
extension is either above or below the frequency range indicated by
intraBandFreqSeparationDL and extends it in contiguous manner with no frequency
gap, and the network may configure contiguous or non-contiguous downlink serving
cells in that extended range. The UE sets the same value in the
FeatureSetDownlink of each band entry within a band. The values mhzX
correspond to the values XMHz defined in TS38.101-2 [3]. The sum

of intraBandFreqSeparationDL and intraBandFreqSeparationDL-Only shall

not exceed 2400 MHz. If the UE sets this field, the sum

of intraBandFreqSeparationDL and intraBandFreqSeparationDL-Only shall be larger
than 1400 MHz.

A UE supporting this feature shall also support intraBandFreqSeparationDL.
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intraBandFreqSeparationUL, intraBandFreqSeparationUL-v1620
Indicates UL frequency separation class the UE supports, which indicates a
maximum frequency separation between lower edge of lowest CC and upper edge
of highest CC in a frequency band, for intra-band non-contiguous CA. The UE sets
the same value in the FeatureSetUplink of each band entry within a band. The
values mhzX corresponds to the values XMHz defined in TS 38.101-2 [3]. Itis
mandatory to report for UE which supports UL non-contiguous CA in FR2.

Ifthe UE sets the field intraBandFreqSeparationUL-v1620 it shall set
intraBandFreqSeparationUL (without suffix) to the nearest smaller value.
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