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Introduction
RAN4 sent LS (R4-2104402) on introduction of new frequency separation classes with the following content:
	RAN4 has introduced two new frequency separation classes into Table 5.3A.4-2 in TS 38.101-2. Values in that table correspond to IE FreqSeparationClass. New values are 400 and 600 MHz.


In this contribution, we discuss the introduction of new frequency separation classes.
Discussion
In current RAN2 specifications, the FreqSeparationClass is captured as below.
-----------------------------------------------------------------------------------------------------------------------------------------------
[bookmark: _Toc60777454][bookmark: _Toc68015395]–	FreqSeparationClass
The IE FreqSeparationClass is used for an intra-band non-contiguous CA band combination to indicate frequency separation between lower edge of lowest CC and upper edge of highest CC in a frequency band.
FreqSeparationClass information element
-- ASN1START
-- TAG-FREQSEPARATIONCLASS-START

FreqSeparationClass ::= ENUMERATED { mhz800, mhz1200, mhz1400, ...}

FreqSeparationClassDL-v1620 ::= ENUMERATED {mhz1000, mhz1600, mhz1800, mhz2000, mhz2200, mhz2400}

FreqSeparationClassUL-v1620 ::= ENUMERATED {mhz1000}

-- TAG-FREQSEPARATIONCLASS-STOP
-- ASN1STOP

	intraBandFreqSeparationDL, intraBandFreqSeparationDL-v1620
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]. It is mandatory to report for UE which supports DL intra-band non-contiguous CA in FR2.
If the UE sets the field intraBandFreqSeparationDL-v1620 it shall set intraBandFreqSeparationDL (without suffix) to the nearest smaller value.
	FS
	CY
	N/A
	FR2 only



	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]. It is mandatory to report for UE which supports UL non-contiguous CA in FR2.
If the UE sets the field intraBandFreqSeparationUL-v1620 it shall set intraBandFreqSeparationUL (without suffix) to the nearest smaller value.
	FS
	CY
	N/A
	FR2 only



-----------------------------------------------------------------------------------------------------------------------------------------------
As asked by RAN4, new values 400 and 600 MHz need to be introduced. However, if the UE signals 400 MHz and 600 MHz in IE FreqSeparationClassDL/UL-v16xy, it is not clear how to set the value in Rel-15 IE FreqSeparationClass. When we introduce the IE FreqSeparationClassDL/UL-v1620, the following UE behaviour was captured to avoid the NBC issue.
If the UE sets the field intraBandFreqSeparationDL/UL-v1620 it shall set intraBandFreqSeparationDL/UL (without suffix) to the nearest smaller value.
For example, if UE sets the field intraBandFreqSeparationDL/UL-v1620 to mhz1000, UE shall set the intraBandFreqSeparationDL/UL to mhz800; if UE sets the field intraBandFreqSeparationDL/UL-v1620 to mhz1800, UE shall set the field intraBandFreqSeparationDL/UL to mhz1200. The Rel-15 gNB can validate the field intraBandFreqSeparationDL/UL (without suffix).
Considering the new introduced value 400 MHz and 600 MHz, the above description is not valid anymore as there is no “nearest smaller value” for the field intraBandFreqSeparationDL/UL. If the UE sets the Rel-16 new field to 400 MHz and 600 MHz but sets the field intraBandFreqSeparationDL/UL to 800 MHz, it is meaningless since if the UE can support 800 MHz, the UE does not need to signal 400 MHz and 600 MHz for the Rel-16 new field. If the UE can only support 400 MHz and 600 MHz, the UE should not set the intraBandFreqSeparationDL/UL (without suffix). To avoid the inter-operability issue, the Rel-15 gNB should consider that the intra-band non-contiguous CA band combination without intraBandFreqSeparationDL/UL is not a valid band combination and won’t configure such band combination to UE. In this case, only the Rel-16 gNB can understand the intraBandFreqSeparationDL/UL-v16xy with 400 MHz and 600 MHz and can configure such band combination with 400 MHz and 600 MHz to UE.
The UE behaviour and network understanding are summarised as below:
1. R15 UE only signals intraBandFreqSeparationDL (Rel-15)
· R15/R16 gNB validates intraBandFreqSeparationDL (Rel-15)
2. R16 UE signals intraBandFreqSeparationDL/UL-v1620 and should signal intraBandFreqSeparationDL (Rel-15)
· R15 gNB validates intraBandFreqSeparationDL (Rel-15)
· R16 gNB validates intraBandFreqSeparationDL/UL-v1620
3. R16 UE signals intraBandFreqSeparationDL/UL-v16xy with 400 MHz and 600 MHz and should not signal intraBandFreqSeparationDL (Rel-15) and intraBandFreqSeparationDL/UL-v1620
· R15 gNB cannot understand new intraBandFreqSeparationDL/UL-v16xy and finds that frequency separation class is not reported for the intra-band non-contiguous CA band combination, the gNB does not configure such intra-band non-contiguous CA band combination to the UE
· R16 gNB cannot understand new intraBandFreqSeparationDL/UL-v16xy and finds that frequency separation class is not reported for the intra-band non-contiguous CA band combination, the gNB does not configure such intra-band non-contiguous CA band combination to the UE
· R16 gNB which implements version 1650 or after 1650 validates intraBandFreqSeparationDL/UL-v16xy with 400 MHz and 600 MHz, the gNB can configure such intra-band non-contiguous CA band combination to the UE
Proposal 1: If the UE sets the new field intraBandFreqSeparationDL/UL-v16xy with 400 MHz and 600 MHz, it shall not set intraBandFreqSeparationDL/UL (without suffix).
Proposal 2: The network ignores the intra-band non-contiguous CA band combination if the intraBandFreqSeparationDL/UL (with/without suffix) is not present.
Conclusion
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Proposal 1: If the UE sets the new field intraBandFreqSeparationDL/UL-v16xy with 400 MHz and 600 MHz, it shall not set intraBandFreqSeparationDL/UL (without suffix).
Proposal 2: The network ignores the intra-band non-contiguous CA band combination if the intraBandFreqSeparationDL/UL (with/without suffix) is not present.
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