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1	Introduction
At RAN2-118e the UE capabilities for FR2-2 were primarily discussed based on R2-2206179. The chairman notes suggest that the signalling for the (mandatory) channel bandwidths should be discussed further at RAN2-119e. In this contribution we provide our corresponding proposals. 
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[bookmark: _Ref178064866]2	Discussion 
2.1	Capability parameters for channel bandwidths in FR2-2
Since Rel-15 the capability parameters for subcarrier spacings and channel bandwidths are defined in a common structure which the UE provides separately for each band (in BandNR):
    channelBWs-DL                       CHOICE {
        fr1                                 SEQUENCE {
            scs-15kHz                           BIT STRING (SIZE (10))                      OPTIONAL,
            scs-30kHz                           BIT STRING (SIZE (10))                      OPTIONAL,
            scs-60kHz                           BIT STRING (SIZE (10))                      OPTIONAL
        },
        fr2                                 SEQUENCE {
            scs-60kHz                           BIT STRING (SIZE (3))                       OPTIONAL,
            scs-120kHz                          BIT STRING (SIZE (3))                       OPTIONAL
        }
    }                                                                                   OPTIONAL,

Such structure could in principle be used to convey the supported subcarrier spacings and channel bandwidths in a simple, lean and unambiguous manner. Unfortunately, RAN2 decided that...
absence of the optional IEs implies “support” 
no bits are needed for “mandatory” bandwidths (e.g. no bit for 100 MHz on FR1, no bit for 400 MHz for FR2)
The hope of some companies was apparently that this would force UE vendors to support more bandwidths and subcarrier spacings. However, it turned out quickly that UE vendors supported anyway only a limited set of SCSs and carrier bandwidths (e.g. for FR2 only 50 and 100 MHz at 120 kHz SCS). Since the channelBWs-DL structure did not allow to convey this (in-)capability to the network, they used instead the FeatureSetDownlinkPerCC which the NW must respect, too. 
Besides additional overhead and confusing capability signalling, the work-around complicated also the validation of the UE capabilities: Instead of having one place (e.g. BandNR[n261]-> channelBWs-DL->fr2->scs120Khz) to check whether the UE supports a required BW and SCS, the network must crawl through all band combinations, feature sets and feature sets per CC to assess whether it is possible to configure a UE on a certain carrier. 
Furthermore, RAN2 noticed soon that interpreting absence of bits and absence of fields as support for a channel bandwidth caused ambiguity. E.g. RAN4 specified some bands initially without a channel bandwidth of 100 MHz. Hence, UEs did of course not support that bandwidth. When RAN4 introduced 100 MHz for that band in a later version of the specification, the newer UEs had no possibility to indicate their support since there was (intentionally) not bit for 100 MHz. RAN2 introduced a new bit in a new bit... but older UEs did of course not set this bit for bands that defined 100 MHz earlier. RAN2 had to come up with an ugly work around: 
“Absence of the channelBWs-DL (without suffix) for a band or absence of specific scs-XXkHz entry for a supported subcarrier spacing means that the UE supports the channel bandwidths among [5, 10, 15, 20, 25, 30, 40, 50, 60, 80, 100] and [50, 100, 200] that were defined in clause 5.3.5 of TS 38.101-1 version 15.7.0 [2] and TS 38.101-2 version 15.7.0 [3] for the given band or the specific SCS entry”
By that time RAN2 agreed and told RAN1, RAN4 and RAN in LS R2-2002378 to pay attention not to do such mistakes in the future. Specifically, absence of capability bits shall not imply support of functionality – particularly not if that functionality does not even exist at that point in time (as e.g. a certain bandwidth in a not yet defined band).
[bookmark: _Toc110939502]RAN2 observed in the past that not specifying bits for certain (mandatory) carrier bandwidths as well as interpreting absence of certain capability parameters as support for the corresponding feature makes the specification ambiguous, prevents future extensions and increases the complexity in evaluating capabilities.
[bookmark: _Toc110939503]RAN2 told RAN1, RAN4 and RAN plenary in LS R2-2002378 to avoid such mistakes in future. 
RAN2 should follow their own guidance and specify the signalling forward compatible and unambiguously:
[bookmark: _Toc110939505]The UE shall indicate all supported channel bandwidths explicitly in BandNR.

Specifically, this means the following for 120 kHz and 480/960 kHz:
For 120 kHz the existing channelBWs-DL/UL structure (with and without extension) should be used. Since version 15.7.0 of 38.101 did not specify any FR2-2 band, the rules about absence (see above) do not apply, i.e., the network would interpret absence as that the UE does not support any SCS and no bandwidth. Hence UEs supporting an FR2-2 band need to include the channelBWs-DL/UL structures explicitly in the corresponding BandNR entry and set the bandwidths therein. 
Unfortunately, RAN2 added the following statement to the field description:
This feature is applicable only for FR1 and FR2-1 band, otherwise it is absent.
Besides being incomprehensible as currently phrased, the approach would repeat the same mistake that RAN2 did in the beginning of Rel-15 and suffered from in subsequent versions of the specifications. To avoid running into similar situations again, we suggest the following:
[bookmark: _Ref110861694][bookmark: _Toc110939506]Remove the statement “This feature is applicable only for FR1 and FR2-1 band, otherwise it is absent” to avoid repeating the Rel-15 issue and to ensure that the UE indicates all supported channel bandwidths explicitly. 
One should note that RAN2 did not specify a bit for 400 MHz in the channelBWs-DL/UL bitmaps for FR2. The reasoning was that a UE supporting 400 MHz on a carrier would anyway indicate that in FeatureSetUp/DownlinkPerCC-> supportedBandwidthDL/UL. Hence, an additional bit in the bitmap wasn’t considered necessary. While it would have been more consistent to define a bit for 400 MHz as well, the reasoning from Rel-15 can still be applied for 400 MHz carriers in FR2-2. 
[bookmark: _Toc110939504]The BIT STRINGs in ChannelBWs-DL/UL do not specify a code point for 400 MHz in FR2. Hence, the network derives support for 400 MHz in FR2 from the FeatureSetUp/DownlinkPerCC-> supportedBandwidthDL/UL.


For 480 kHz and 960 kHz RAN2 introduced a new signalling structure for the channel bandwidths as shown below:
BandNR ::=                          SEQUENCE {
...
    fr2-2-AccessParamsPerBand-r17             FR2-2-AccessParamsPerBand-r17                OPTIONAL,
...
    -- R4 15-3 UE support of CBW for 480kHz SCS
    channelBWs-DL-SCS-480kHz-FR2-2-r17        BIT STRING (SIZE (8))                        OPTIONAL,
    channelBWs-UL-SCS-480kHz-FR2-2-r17        BIT STRING (SIZE (8))                        OPTIONAL,
    	 -- R4 15-4 UE support of CBW for 960kHz SCS
    channelBWs-DL-SCS-960kHz-FR2-2-r17        BIT STRING (SIZE (8))                        OPTIONAL,
    channelBWs-UL-SCS-960kHz-FR2-2-r17        BIT STRING (SIZE (8))                        OPTIONAL,

FR2-2-AccessParamsPerBand-r17 ::=       SEQUENCE {
...
    dl-FR2-2-SCS-480kHz-r17                 ENUMERATED {supported}            OPTIONAL,
    ul-FR2-2-SCS-480kHz-r17                 ENUMERATED {supported}            OPTIONAL,
...
    dl-FR2-2-SCS-960kHz-r17                 ENUMERATED {supported}            OPTIONAL,
    ul-FR2-2-SCS-960kHz-r17                 ENUMERATED {supported}            OPTIONAL,

The field description for these 4 new channelBWs fields indicate the following: 
Indicates the UE supported channel bandwidths in DL for the SCS 480kHz. The bits in channelBWs-DL-SCS-480kHz-FR2-2 starting from the leading / leftmost bit indicate 800 and 1600MHz. 400 MHz is a mandatory channel bandwidth if the UE supports 480 kHz SCS.
As explained above, RAN2 tried similar approaches in Rel-15 and ran into severe problems later. E.g. what happens if RAN4 would define an FR2-2 band in which 400 MHz is initially not defined but added later. In accordance with RAN2 guidance we therefore suggest specifying capability bits for all channel bandwidths:
[bookmark: _Toc110939507]Change the field descriptions of “channelBWs-DL-SCS-480kHz-FR2-2-r17”, channelBWs-UL-SCS-480kHz-FR2-2-r17, channelBWs-DL-SCS-960kHz-FR2-2-r17 and channelBWs-DL-SCS-960kHz-FR2-2-r17 so that the first bit in the BIT STRING indicates support for 400 MHz.
Indicates the UE supported channel bandwidths in DL for the SCS 480kHz. The bits in channelBWs-DL-SCS-480kHz-FR2-2 starting from the leading / leftmost bit indicate 400, 800 and 1600MHz. 400 MHz is a mandatory channel bandwidth if the UE supports 480 kHz SCS.
Indicates the UE supported channel bandwidths in DL for the SCS 960kHz. The bits in channelBWs-DL-SCS-960kHz-FR2-2 starting from the leading / leftmost bit indicate 400, 800,1600 and 2000MHz. 400 MHz is a mandatory channel bandwidth if the UE supports 960 kHz SCS
2.2	Explicit capabilities for SCSs in FR2-2
RAN2 introduced two new bits in BandNR-> FR2-2-AccessParamsPerBand-r17 by which the UE indicates explicit support for the three SCSs:
FR2-2-AccessParamsPerBand-r17 ::=       SEQUENCE {
    -- R1 24-1: Basic FR2-2 DL support
    dl-FR2-2-SCS-120kHz-r17                 ENUMERATED {supported}            OPTIONAL,
    -- R1 24-1a: Basic FR2-2 UL support
    ul-FR2-2-SCS-120kHz-r17                 ENUMERATED {supported}            OPTIONAL,
...
-- R1 24-4: 480KHz SCS support for DL
    dl-FR2-2-SCS-480kHz-r17                 ENUMERATED {supported}            OPTIONAL,
    -- R1 24-4a: 480KHz SCS support for UL
    ul-FR2-2-SCS-480kHz-r17                 ENUMERATED {supported}            OPTIONAL,
    -- R1 24-3: 480KHz SSB support for initial access in FR2-2
...
    -- R1 24-5: 960KHz SCS support for DL
    dl-FR2-2-SCS-960kHz-r17                 ENUMERATED {supported}            OPTIONAL,
    -- R1 24-5a: 960KHz SCS support for UL
    ul-FR2-2-SCS-960kHz-r17                 ENUMERATED {supported}            OPTIONAL,

For FR1 and FR2-1 the support of the different SCSs is determined based on the channelBWs-DL/UL fields and, in addition, based on the FeatureSetUp/DownlinkPerCC-> supportedSubcarrierSpacingUL/DL. The We don’t see any need to introduce a third field indicating the same thing on the same granularity level (per band). 
The only benefit of an additional bit for the basic functionality could be the possibility to introduce later an FR2-2 UE that supports less than those basics. Such UE would omit this Rel-17 bit and set e.g. another bit for “reduced basic FR2-2 capabilities”. A “legacy” network would then refrain from configuring such UE with the FR2-2 carrier. However, if this was the intention, the name of the capability bit would be misleading as it would not be about SCS in the first place. And secondly, it would then suffice to make this a per-UE capability bit (note that the statement “It is mandatory for UE supporting at least one FR2-2 frequency band” anyway seems to suggest that this was meant to be a per-UE capability). But considering that such means did also not exist for other bands and that, if needed, one could achieve the same by other means, we suggest aligning these FR2-2 capabilities with those of other bands:  
[bookmark: _Toc110939508][bookmark: _Ref110938659]Remove the capability bits “dl-FR2-2-SCS-120kHz-r17”, “ul-FR2-2-SCS-120kHz-r17”, “dl-FR2-2-SCS-480kHz-r17”, “ul-FR2-2-SCS-480kHz-r17”, “dl-FR2-2-SCS-960kHz-r17” and “ul-FR2-2-SCS-960kHz-r17”. 
[bookmark: _Toc110939509]Move the field description text about basic FR2-2 capabilities into the corresponding channelBWs-DL/UL field descriptions respectively. 



4	Text Proposal for 38.306
4.2.7.2b	FR2-2-AccessParamsPerBand
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	dl-FR2-2-SCS-120kHz-r17
Indicates whether the UE supports reception of 120kHz subcarrier spacing for DL data and control channels, SSB, and reference signals in FR2-2 for non-initial access.

It is mandatory for UE supporting at least one FR2-2 frequency band.
	Band 
	CY
	N/A
	N/A

	dl-FR2-2-SCS-480kHz-r17
Indicates whether the UE supports the following:
-	Reception of 480kHz subcarrier spacing for DL data and control channels, SSB, and reference signals in FR2-2 for non-initial access.
-	Multiple-slot PDCCH monitoring for 480kHz with (Xs,Ys) = (4,1)
-	Multi-PDSCH scheduling by single DCI for the operation with 480 kHz SCS and corresponding HARQ enhancements.
-	Within the Ys = 1 slot (with Xs=4), monitoring of type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS with a maximum of two monitoring spans per slot with a span duration of Y symbols and a minimum gap of X symbols between the start of two spans, where (X,Y) = (4, 3) and (7, 3) are supported.
-	Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per slot group of Xs slots per scheduled CC for FDD.
-	Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per slot group of Xs slots per scheduled CC for TDD.

UE indicating support of this feature shall also indicate support of dl-FR2-2-SCS-120kHz-r17.
	Band 
	No
	N/A
	N/A

	dl-FR2-2-SCS-960kHz-r17
Indicates whether the UE supports the following:
-	Reception of 960kHz subcarrier spacing for DL data and control channels, SSB, and reference signals in FR2-2 for non-initial access.
-	Multiple-slot PDCCH monitoring for 960kHz with (Xs,Ys) = (8,1).
-	Multi-PDSCH scheduling by single DCI for the operation with 960 kHz SCS and corresponding HARQ enhancements.
-	Within the Ys = 1 slot (with Xs=8), monitoring of type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS with a maximum of two monitoring spans per slot with a span duration of Y symbols and a minimum gap of X symbols between the start of two spans, where (X,Y) = (7, 3) is supported.
-	Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per slot group of Xs slots per scheduled CC for FDD.
-	Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per slot group of Xs slots per scheduled CC for TDD.

UE indicating support of this feature shall also indicate support of dl-FR2-2-SCS-120kHz-r17.
	Band 
	No
	N/A
	N/A


=== UNMODIFIED PARTS OMITTED ===
	ul-FR2-2-SCS-120kHz-r17
Indicates whether the UE supports PRACH with 120kHz SCS and length 139 and transmission of 120kHz subcarrier spacing for UL data and control channels and reference signals in FR2-2.

UE indicating support of this feature shall also indicate support of dl-FR2-2-SCS-120kHz-r17.
	Band 
	No
	N/A
	N/A

	ul-FR2-2-SCS-480kHz-r17
Indicates whether the UE supports the following:
-	PRACH with 480kHz SCS and length 139.
-	Transmission of 4800kHz subcarrier spacing for UL data and control channels and reference signals in FR2-2.
-	Multi-PUSCH scheduling by single DCI for the operation with 480 kHz SCS.

UE indicating support of this feature shall also indicate support of dl-FR2-2-SCS-480kHz-r17 and ul-FR2-2-SCS-120kHz-r17.
	Band 
	No
	N/A
	N/A

	ul-FR2-2-SCS-960kHz-r17
Indicates whether the UE supports the following:
-	PRACH with 960kHz SCS and length 139.
-	Transmission of 960kHz subcarrier spacing for UL data and control channels and reference signals in FR2-2.
-	Multi-PUSCH scheduling by single DCI for the operation with 960 kHz SCS.

UE indicating support of this feature shall also indicate support of dl-FR2-2-SCS-960kHz-r17 and ul-FR2-2-SCS-120kHz-r17.
	Band 
	No
	N/A
	N/A



=== UNMODIFIED PARTS OMITTED ===


	channelBWs-DL
Indicates for each subcarrier spacing the UE supported channel bandwidths.
Absence of the channelBWs-DL (without suffix) for a band or absence of specific scs-XXkHz entry for a supported subcarrier spacing means that the UE supports the channel bandwidths among [5, 10, 15, 20, 25, 30, 40, 50, 60, 80, 100] and [50, 100, 200] that were defined in clause 5.3.5 of TS 38.101-1 version 15.7.0 [2] and TS 38.101-2 version 15.7.0 [3] for the given band or the specific SCS entry. For IAB-MT, to determine whether the IAB-MT supports a channel bandwidth of 100 MHz, the network checks channelBW-DL-IAB-r16.
For FR1, the bits in channelBWs-DL (without suffix) starting from the leading / leftmost bit indicate 5, 10, 15, 20, 25, 30, 40, 50, 60 and 80MHz. For FR2, the bits in channelBWs-DL (without suffix) starting from the leading / leftmost bit indicate 50, 100 and 200MHz. The third / rightmost bit (for 200MHz) shall be set to 1. For IAB-MT the third / rightmost bit (for 200MHz) is ignored. To determine whether the IAB-MT supports a channel bandwidth of 200 MHz, the network checks channelBW-DL-IAB-r16.
For FR1, the leading/leftmost bit in channelBWs-DL-v1590 indicates 70MHz, the second leftmost bit indicates 45MHz, the third leftmost bit indicates 35MHz, the fourth leftmost bit indicates 100MHz and all the remaining bits in channelBWs-DL-v1590 shall be set to 0. The fourth leftmost bit (for 100MHz) is not applicable for bands n41, n48, n77, n78, n79 and n90 as defined in TS 38.101-1 [2]. For each band, RedCap UEs shall indicate supporting the maximum of those channel bandwidths that are less than or equal to 20 MHz for FR1 and less than or equal to 100 Mhz for FR2, taking restrictions in TS 38.101-1 [2] and TS 38.101-2 [3] into consideration.

This feature is applicable only for FR1 and FR2-1 band, otherwise it is absent.
For FR2-2 the support an SCS of 120kHz is mandatory and implies that the UE supports reception of 120kHz subcarrier spacing for DL data and control channels, SSB, and reference signals for non-initial access 

NOTE:	To determine whether the UE supports a specific SCS for a given band, the network validates the supportedSubCarrierSpacingDL and the scs-60kHz.
To determine whether the UE supports a channel bandwidth of 90 MHz, the network may ignore this capability and validate instead the channelBW-90mhz, the supportedBandwidthCombinationSet and the supportedBandwidthCombinationSetIntraENDC. For serving cell(s) with other channel bandwidths the network validates the channelBWs-DL, the supportedBandwidthCombinationSet, the supportedBandwidthCombinationSetIntraENDC, the asymmetricBandwidthCombinationSet (for a band supporting asymmetric channel bandwidth as defined in clause 5.3.6 of TS 38.101-1 [2]), supportedBandwidthDL and supportedMinBandwidthDL..
	Band
	Yes
	N/A
	N/A

	channelBWs-DL-SCS-480kHz-FR2-2-r17
Indicates the UE supported channel bandwidths in DL for the SCS 480kHz.
The bits in channelBWs-DL-SCS-480kHz-FR2-2 starting from the leading / leftmost bit indicate 400, 800 and 1600MHz.
400 MHz is a mandatory channel bandwidth if the UE supports 480 kHz SCS.
UE supporting this feature shall also indicate support of dl-FR2-2-SCS-480kHz-r17.

A UE setting this field implicitly supports the following:
-	Reception of 480kHz subcarrier spacing for DL data and control channels, SSB, and reference signals in FR2-2 for non-initial access.
-	Multiple-slot PDCCH monitoring for 480kHz with (Xs,Ys) = (4,1)
-	Multi-PDSCH scheduling by single DCI for the operation with 480 kHz SCS and corresponding HARQ enhancements.
-	Within the Ys = 1 slot (with Xs=4), monitoring of type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS with a maximum of two monitoring spans per slot with a span duration of Y symbols and a minimum gap of X symbols between the start of two spans, where (X,Y) = (4, 3) and (7, 3) are supported.
-	Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per slot group of Xs slots per scheduled CC for FDD.
-	Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per slot group of Xs slots per scheduled CC for TDD.

NOTE:	To determine whether the UE supports a SCS 480kHz for a given band, the network validates the supportedSubCarrierSpacingDL.
To determine the supported carrier bandwidths, the network validates the channelBWs-DL-SCS-480kHz-FR2-2-r17, the supportedBandwidthCombinationSet, the supportedBandwidthCombinationSetIntraENDC and supportedBandwidthDL-v1710.
	Band
	CY
	N/A
	N/A

	channelBWs-DL-SCS-960kHz-FR2-2-r17
Indicates the UE supported channel bandwidths in DL for the SCS 960kHz.
The bits in channelBWs-DL-SCS-960kHz-FR2-2 starting from the leading / leftmost bit indicate 800,1600 and 2000MHz.
400 MHz is a mandatory channel bandwidth if the UE supports 960 kHz SCS.
UE supporting this feature shall also indicate support of dl-FR2-2-SCS-960kHz-r17.

A UE setting this field implicitly supports the following:
-	Reception of 960kHz subcarrier spacing for DL data and control channels, SSB, and reference signals in FR2-2 for non-initial access.
-	Multiple-slot PDCCH monitoring for 960kHz with (Xs,Ys) = (8,1).
-	Multi-PDSCH scheduling by single DCI for the operation with 960 kHz SCS and corresponding HARQ enhancements.
-	Within the Ys = 1 slot (with Xs=8), monitoring of type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS with a maximum of two monitoring spans per slot with a span duration of Y symbols and a minimum gap of X symbols between the start of two spans, where (X,Y) = (7, 3) is supported.
-	Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per slot group of Xs slots per scheduled CC for FDD.
-	Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per slot group of Xs slots per scheduled CC for TDD.

NOTE:	To determine whether the UE supports a SCS 960kHz for a given band, the network validates the supportedSubCarrierSpacingDL.
To determine the supported carrier bandwidths the network validates the channelBWs-DL-SCS-960kHz-FR2-2-r17, the supportedBandwidthCombinationSet, the supportedBandwidthCombinationSetIntraENDC and supportedBandwidthDL-v1710.
	Band
	CY
	N/A
	N/A

	channelBWs-UL
Indicates for each subcarrier spacing the UE supported channel bandwidths.
Absence of the channelBWs-UL (without suffix) for a band or absence of specific scs-XXkHz entry for a supported subcarrier spacing means that the UE supports the channel bandwidths among [5, 10, 15, 20, 25, 30, 40, 50, 60, 80, 100] and [50, 100, 200] that were defined in clause 5.3.5 of TS 38.101-1 version 15.7.0 [2] and TS 38.101-2 version 15.7.0 [3] for the given band or the specific SCS entry. For IAB-MT, to determine whether the IAB-MT supports a channel bandwidth of 100 MHz, the network checks channelBW-UL-IAB-r16.
For FR1, the bits in channelBWs-UL (without suffix) starting from the leading / leftmost bit indicate 5, 10, 15, 20, 25, 30, 40, 50, 60 and 80MHz. For FR2, the bits in channelBWs-UL (without suffix) starting from the leading / leftmost bit indicate 50, 100 and 200MHz. The third / rightmost bit (for 200MHz) shall be set to 1. For IAB-MT the third / rightmost bit (for 200MHz) is ignored. To determine whether the IAB-MT supports a channel bandwidth of 200 MHz, the network checks channelBW-UL-IAB-r16.
For FR1, the leading/leftmost bit in channelBWs-UL-v1590 indicates 70 MHz, the second leftmost bit indicates 45MHz, the third leftmost bit indicates 35MHz, the fourth leftmost bit indicates 100MHz and all the remaining bits in channelBWs-UL-v1590 shall be set to 0. The fourth leftmost bit (for 100MHz) is not applicable for bands n41, n48, n77, n78, n79 and n90 as defined in TS 38.101-1 [2]. For each band, RedCap UEs shall indicate supporting the maximum of those channel bandwidths that are less than or equal to 20 MHz for FR1 and less than or equal to 100 Mhz for FR2, taking restrictions in TS 38.101-1 [2] and TS 38.101-2 [3] into consideration.

This feature is applicable only for FR1 and FR2-1 band, otherwise it is absent.
For FR2-2 the support an SCS of 120kHz is mandatory and implies that the UE supports PRACH with 120kHz SCS and length 139 and transmission of 120kHz subcarrier spacing for UL data and control channels and reference signals in FR2-2.

NOTE:	To determine whether the UE supports a specific SCS for a given band, the network validates the supportedSubCarrierSpacingUL and the scs-60kHz.
To determine whether the UE supports a channel bandwidth of 90 MHz the network may ignore this capability and validate instead the channelBW-90mhz, the supportedBandwidthCombinationSet and the supportedBandwidthCombinationSetIntraENDC. For serving cell(s) with other channel bandwidths the network validates the channelBWs-UL, the supportedBandwidthCombinationSet, the supportedBandwidthCombinationSetIntraENDC, the asymmetricBandwidthCombinationSet (for a band supporting asymmetric channel bandwidth as defined in clause 5.3.6 of TS 38.101-1 [2]), supportedBandwidthUL and supportedMinBandwidthUL.
	Band
	Yes
	N/A
	N/A

	channelBWs-UL-SCS-480kHz-FR2-2-r17
Indicates the UE supported channel bandwidths in UL for the SCS 480kHz.
The bits in channelBWs-UL-SCS-480kHz-FR2-2 starting from the leading / leftmost bit indicate 400, 800 and 1600MHz.
400 MHz is a mandatory channel bandwidth if the UE supports 480 kHz SCS.
UE supporting this feature shall also indicate support of ul-FR2-2-SCS-480kHz-r17.

A UE setting this field implicitly supports the following:
-	PRACH with 480kHz SCS and length 139.
-	Transmission of 480kHz subcarrier spacing for UL data and control channels and reference signals in FR2-2.
-	Multi-PUSCH scheduling by single DCI for the operation with 480 kHz SCS.

NOTE:	To determine whether the UE supports a SCS 480kHz for a given band, the network validates the supportedSubCarrierSpacingUL.
To determine the supported carrier bandwidths the network validates the channelBWs-UL-SCS-480kHz-FR2-2-r17, the supportedBandwidthCombinationSet, the supportedBandwidthCombinationSetIntraENDC and supportedBandwidthUL-v1710.
	Band
	CY
	N/A
	N/A

	channelBWs-UL-SCS-960kHz-FR2-2-r17
Indicates the UE supported channel bandwidths in UL for the SCS 960kHz.
The bits in channelBWs-UL-SCS-960kHz-FR2-2 starting from the leading / leftmost bit indicate 400, 800, 1600 and 2000MHz.

400 MHz is a mandatory channel bandwidth if the UE supports 960 kHz SCS.
UE supporting this feature shall also indicate support of ul-FR2-2-SCS-960kHz-r17.

A UE setting this field implicitly supports the following:
-	PRACH with 960kHz SCS and length 139.
-	Transmission of 960kHz subcarrier spacing for UL data and control channels and reference signals in FR2-2.
-	Multi-PUSCH scheduling by single DCI for the operation with 960 kHz SCS.

NOTE:	To determine whether the UE supports a SCS 960kHz for a given band, the network validates the supportedSubCarrierSpacingUL.
To determine the supported carrier bandwidths the network validates the channelBWs-UL-SCS-960kHz-FR2-2-r17, the supportedBandwidthCombinationSet, the supportedBandwidthCombinationSetIntraENDC and supportedBandwidthUL-v1710.
	Band
	CY
	N/A
	N/A



  
Page 4
Draft prETS 300 ???: Month YYYY

	4/4	
3	Text Proposal for 38.331
[bookmark: _Toc100930383]–	FR2-2-AccessParamsPerBand
The IE FR2-2-AccessParamsPerBand is used to convey FR2-2 related parameters specific for a certain frequency band (not per feature set or band combination).
FR2-2-AccessParamsPerBand information element
-- ASN1START
-- TAG-FR2-2-ACCESSPARAMSPERBAND-START

FR2-2-AccessParamsPerBand-r17 ::=       SEQUENCE {
    -- R1 24-1: Basic FR2-2 DL support
    dl-FR2-2-SCS-120kHz-r17                 ENUMERATED {supported}            OPTIONAL,
    -- R1 24-1a: Basic FR2-2 UL support
    ul-FR2-2-SCS-120kHz-r17                 ENUMERATED {supported}            OPTIONAL,
    -- R1 24-2: 120KHz SSB support for initial access in FR2-2
    initialAccessSSB-120kHz-r17             ENUMERATED {supported}            OPTIONAL,
    -- R1 24-1b: Wideband PRACH for 120 kHz in FR2-2
    widebandPRACH-SCS-120kHz-r17            ENUMERATED {supported}            OPTIONAL,
    -- R1 24-1c: Multi-RB support PUCCH format 0/1/4 for 120 kHz in FR2-2
    multiRB-PUCCH-SCS-120kHz-r17            ENUMERATED {supported}            OPTIONAL,
    -- R1 24-1d: Multiple PDSCH scheduling by single DCI for 120kHz in FR2-2
    multiPDSCH-SingleDCI-FR2-2-SCS-120kHz-r17 ENUMERATED {supported}          OPTIONAL,
    -- R1 24-1e: Multiple PUSCH scheduling by single DCI for 120kHz in FR2-2
    multiPUSCH-SingleDCI-FR2-2-SCS-120kHz-r17 ENUMERATED {supported}          OPTIONAL,
    -- R1 24-4: 480KHz SCS support for DL
    dl-FR2-2-SCS-480kHz-r17                 ENUMERATED {supported}            OPTIONAL,
    -- R1 24-4a: 480KHz SCS support for UL
    ul-FR2-2-SCS-480kHz-r17                 ENUMERATED {supported}            OPTIONAL,
    -- R1 24-3: 480KHz SSB support for initial access in FR2-2
    initialAccessSSB-480kHz-r17             ENUMERATED {supported}            OPTIONAL,
    -- R1 24-4b: Wideband PRACH for 480 kHz in FR2-2
    widebandPRACH-SCS-480kHz-r17            ENUMERATED {supported}            OPTIONAL,
    -- R1 24-4c: Multi-RB support PUCCH format 0/1/4 for 480 kHz in FR2-2
    multiRB-PUCCH-SCS-480kHz-r17            ENUMERATED {supported}            OPTIONAL,
    -- R1 24-4f: Enhanced PDCCH monitoring for 480KHz in FR2-2
    enhancedPDCCH-monitoringSCS-480kHz-r17  ENUMERATED {supported}            OPTIONAL,
    -- R1 24-5: 960KHz SCS support for DL
    dl-FR2-2-SCS-960kHz-r17                 ENUMERATED {supported}            OPTIONAL,
    -- R1 24-5a: 960KHz SCS support for UL
    ul-FR2-2-SCS-960kHz-r17                 ENUMERATED {supported}            OPTIONAL,
    -- R1 24-5c: Multi-RB support PUCCH format 0/1/4 for 960 kHz in FR2-2
    multiRB-PUCCH-SCS-960kHz-r17            ENUMERATED {supported}            OPTIONAL,
    -- R1 24-5f: Enhanced PDCCH monitoring for 960KHz in FR2-2
    enhancedPDCCH-monitoringSCS-960kHz-r17  SEQUENCE {
        pdcch-monitoring4-1-r17                 ENUMERATED {supported}        OPTIONAL,
        pdcch-monitoring4-2-r17                 ENUMERATED {supported}        OPTIONAL,
        pdcch-monitoring8-4-r17                 ENUMERATED {supported}        OPTIONAL
    }                                                                         OPTIONAL,
    -- R1 24-6: Type 1 channel access procedure in uplink for FR2-2 with shared spectrum channel access
    type1-ChannelAccess-FR2-2-r17           ENUMERATED {supported}            OPTIONAL,
    -- R1 24-7: Type 2 channel access procedure in uplink for FR2-2 with shared spectrum channel access
    type2-ChannelAccess-FR2-2-r17           ENUMERATED {supported}            OPTIONAL,
    -- R1 24-10: Reduced beam switching time delay
    reduced-BeamSwitchTiming-FR2-2-r17      ENUMERATED {supported}            OPTIONAL,
    -- R1 24-8: 32 DL HARQ processes for FR 2-2
    support32-DL-HARQ-ProcessPerSCS-r17     SEQUENCE {
        scs-120kHz-r17                          ENUMERATED {supported}        OPTIONAL,
        scs-480kHz-r17                          ENUMERATED {supported}        OPTIONAL,
        scs-960kHz-r17                          ENUMERATED {supported}        OPTIONAL
    }                                                                         OPTIONAL,
    -- R1 24-9: 32 UL HARQ processes for FR 2-2
    support32-UL-HARQ-ProcessPerSCS-r17		SEQUENCE {
        scs-120kHz-r17                          ENUMERATED {supported}        OPTIONAL,
        scs-480kHz-r17                          ENUMERATED {supported}        OPTIONAL,
        scs-960kHz-r17                          ENUMERATED {supported}        OPTIONAL
    }                                                                         OPTIONAL,
    ...
}

-- TAG-FR2-2-ACCESSPARAMSPERBAND-STOP
-- ASN1STOP


Conclusion
In the previous sections we made the following observations: 
Observation 1	RAN2 observed in the past that not specifying bits for certain (mandatory) carrier bandwidths as well as interpreting absence of certain capability parameters as support for the corresponding feature makes the specification ambiguous, prevents future extensions and increases the complexity in evaluating capabilities.
Observation 2	RAN2 told RAN1, RAN4 and RAN plenary in LS R2-2002378 to avoid such mistakes in future.
Observation 3	The BIT STRINGs in ChannelBWs-DL/UL do not specify a code point for 400 MHz in FR2. Hence, the network derives support for 400 MHz in FR2 from the FeatureSetUp/DownlinkPerCC-> supportedBandwidthDL/UL.


Based on the discussion in the previous sections we propose the following:
Proposal 1	The UE shall indicate all supported channel bandwidths explicitly in BandNR.
Proposal 2	Remove the statement “This feature is applicable only for FR1 and FR2-1 band, otherwise it is absent” to avoid repeating the Rel-15 issue and to ensure that the UE indicates all supported channel bandwidths explicitly.
Proposal 3	Change the field descriptions of “channelBWs-DL-SCS-480kHz-FR2-2-r17”, channelBWs-UL-SCS-480kHz-FR2-2-r17, channelBWs-DL-SCS-960kHz-FR2-2-r17 and channelBWs-DL-SCS-960kHz-FR2-2-r17 so that the first bit in the BIT STRING indicates support for 400 MHz.
Proposal 4	Remove the capability bits “dl-FR2-2-SCS-120kHz-r17”, “ul-FR2-2-SCS-120kHz-r17”, “dl-FR2-2-SCS-480kHz-r17”, “ul-FR2-2-SCS-480kHz-r17”, “dl-FR2-2-SCS-960kHz-r17” and “ul-FR2-2-SCS-960kHz-r17”.
Proposal 5	Move the field description text about basic FR2-2 capabilities into the corresponding channelBWs-DL/UL field descriptions respectively.
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