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1. Introduction
In the last RAN2 meeting, based on the LS [1], two CRs [2][3] were agreed on how to report the channelBW_UL/DL for the 35M/45M feature, however on how to report the supportedBandwidthDL/UL is postponed. In this paper, we would further analyze this issue and provide some potential solutions.
2. Discussion
As discussed in the last meeting, the agreed two CRs [2][3] only include the modification to the channelBW_UL/DL, for the supportedBandwidthDL/UL, the 35M/45M hasn’t been included in the current Asn.1 coding of the SupportedBandwidth. 
SupportedBandwidth ::=      CHOICE {
    fr1           ENUMERATED {mhz5, mhz10, mhz15, mhz20, mhz25, mhz30, mhz40, mhz50, mhz60, mhz80, mhz100},
    fr2           ENUMERATED {mhz50, mhz100, mhz200, mhz400}}
Thus, to indicate supporting of 35M/45M, the UE has to report a SupportedBandwidth that larger than 35M/45M. Take 35M as an example, the UE has to set mhz40 for the supportedBandwidthDL/UL. Then the network determine whether the UE support 35M based on the channelBW_UL/DL.
But for some bands that support 35M/45M, the 35M/45M would be the widest band in Table 5.3.5-1 of TS 38.101-1, e.g. for the band 8/71, the widest bandwidth is 35M, for the band 3/25/66, the widest bandwidth is 45M. Thus, to report a wider band than 35M/45M also means the UE can report the bandwidth that not included in the Table 5.3.5-1 of TS 38.101-1. Take the band 8 as an example, to indicate supporting of 35M, the UE has to report a SupportedBandwidth that larger than 35M, e.g. 40M, however, the 40M was even not included in the Table 5.3.5-1 of TS 38.101-1 for the Band 8.
Table 5.3.5-1 Channel bandwidths for each NR band
	NR band / SCS / UE Channel bandwidth

	NR Band
	SCS
kHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	70 MHz
	80 MHz
	90 MHz
	100 MHz
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Observation 1: With the CR[2][3], to indicate supporting of 35M/45M, the UE has to report a SupportedBandwidth wider than channelBW_UL/DL and this SupportedBandwidth may even not be included in the Table 5.3.5-1 of TS 38.101-1 for the corresponding band.
However, in the current spec, it has been clearly said that the supportedBandwidthDL/UL shall be defined in Table 5.3.5-1 in TS 38.101-1 for FR1 and Table 5.3.5-1 in TS 38.101-2 for FR2.
	supportedBandwidthDL
Indicates maximum DL channel bandwidth supported for a given SCS that UE supports within a single CC (and in case of intra-frequency DAPS handover for the source and target cells), which is defined in Table 5.3.5-1 in TS 38.101-1 [2] for FR1 and Table 5.3.5-1 in TS 38.101-2 [3] for FR2.
For FR1, all the bandwidths listed in TS38.101-1 Table 5.3.5-1 for each band shall be mandatory with a single CC unless indicated optional. For FR2, the set of mandatory CBW is 50, 100, 200 MHz. When this field is included in a band combination with a single band entry and a single CC entry (i.e. non-CA band combination), the UE shall indicate the maximum channel bandwidth for the band according to TS 38.101-1 [2] and TS 38.101-2 [3].


Observation 2: According to the current spec, the supportedBandwidthDL/UL shall be defined in Table 5.3.5-1 in TS 38.101-1 for FR1 and Table 5.3.5-1 in TS 38.101-2 for FR2.
Obviously, to support 35M/45M feature, there are two options:
· Option 1: Allow the UE to indicate a bandwidth in the supportedBandwidthDL/UL wider than channelBW_UL/DL, and this supportedBandwidthDL/UL may even not be included in the Table 5.3.5-1 of TS 38.101-1/TS 38.101-2 for the corresponding band. 
· Option 2: Add new FeatureSetUplinkPerCC-v15xy to indicate newly added 35M/45M as below: 
FeatureSetUplinkPerCC-v15xy ::=       SEQUENCE {
      supportedBandwidthUL-v15xy       ENUMERATED {mhz35, mhz45, spare2, spare1 } OPTIONAL
}
For the option 2, based on the current FeatureSets structure, it will introduce NBC issue to insert a FeatureSetUplinkPerCC-v15xy. 
FeatureSets information element
-- ASN1START
-- TAG-FEATURESETS-START
FeatureSets ::=    SEQUENCE {
 ...
   [[
    featureSetsDownlink-v1540           SEQUENCE (SIZE (1..maxDownlinkFeatureSets)) OF FeatureSetDownlink-v1540         OPTIONAL,
    featureSetsUplink-v1540             SEQUENCE (SIZE (1..maxUplinkFeatureSets)) OF FeatureSetUplink-v1540             OPTIONAL,
    featureSetsUplinkPerCC-v1540        SEQUENCE (SIZE (1..maxPerCC-FeatureSets)) OF FeatureSetUplinkPerCC-v1540        OPTIONAL
    ]],

    [[
    featureSetsDownlink-v15a0           SEQUENCE (SIZE (1..maxDownlinkFeatureSets)) OF FeatureSetDownlink-v15a0         OPTIONAL
    ]],
    [[
    featureSetsDownlink-v1610           SEQUENCE (SIZE (1..maxDownlinkFeatureSets)) OF FeatureSetDownlink-v1610         OPTIONAL,
    featureSetsUplink-v1610             SEQUENCE (SIZE (1..maxUplinkFeatureSets)) OF FeatureSetUplink-v1610             OPTIONAL,
    featureSetDownlinkPerCC-v1620       SEQUENCE (SIZE (1..maxPerCC-FeatureSets)) OF FeatureSetDownlinkPerCC-v1620      OPTIONAL
    ]],
...}

-- TAG-FEATURESETS-STOP
-- ASN1STOP

Observation 3: Based on the current Asn.1 structure, adding a new element to indicate 35M/45M (e.g. in the FeatureSetUplinkPerCC-v15xy) would cause NBC issue.
Based on above observations, the option 1 seems more practicable. With the option 1, it can also save some UE capability signaling. Take the Table 1 as an example, there are 3 featureSetDownlinkPerCCs, for these 3 featureSetDownlinkPerCCs, only the supportedBandwidthDL is different, all of the other parameters are the same. Then if the UE is allowed to report a wider bandwidth than its indeed supported, the UE may only need to report featureSetDownlinkPerCC1, then for a band in a certain BC, even its maximum supported bandwidth is less than 40M (e.g.35M/45M), it still can report featureSetDownlinkPerCC1 and restrict the maximum bandwidth to 35M/45M by channelBW_UL/DL or BCS. 
Table 1:featureSetDownlinkPerCC
	 featureSetDownlinkPerCC
	supportedBandwidthDL
	Other parameters

	 featureSetDownlinkPerCC1
	40M
	“xxxx”

	 FeatureSetDownlinkPerCC2
	45M
	Same as  featureSetDownlinkPerCC1

	 FeatureSetDownlinkPerCC3
	35M
	Same as  featureSetDownlinkPerCC1


Observation 4: if the UE is allowed to report wider bandwidth than channelBW_UL/DL, it can save some UE capability signaling.
However, whether the option 1 can work also depends on the companies understanding, thus first we need to confirm whether the option 1also has NBC issues.
Proposal 1: Ran2 to confirm with the current spec, whether the UE is allowed to indicate a bandwidth in the supportedBandwidthDL/UL wider than channelBW_UL/DL, and this supportedBandwidthDL/UL may even not be included in the Table 5.3.5-1 of TS 38.101-1/TS 38.101-2 for the corresponding band. 
If companies have concerns, to reduce the impact, it can be limited to the BC with a band that supports 35M/45M bandwidth.
Proposal 1.1: At least for the BC with a band that supports 35M/45M bandwidth, the UE shall be allowed to indicate a bandwidth in the supportedBandwidthDL/UL wider than channelBW_UL/DL, and this supportedBandwidthDL/UL may even not be included in the Table 5.3.5-1 of TS 38.101-1/TS 38.101-2 for the corresponding band. 
	supportedBandwidthDL
Indicates maximum DL channel bandwidth supported for a given SCS that UE supports within a single CC (and in case of intra-frequency DAPS handover for the source and target cells), which is defined in Table 5.3.5-1 in TS 38.101-1 [2] for FR1 and Table 5.3.5-1 in TS 38.101-2 [3] for FR2.
For FR1, all the bandwidths listed in TS38.101-1 Table 5.3.5-1 for each band shall be mandatory with a single CC unless indicated optional. For FR2, the set of mandatory CBW is 50, 100, 200 MHz. When this field is included in a band combination with a single band entry and a single CC entry (i.e. non-CA band combination), the UE shall indicate the maximum channel bandwidth for the band according to TS 38.101-1 [2] and TS 38.101-2 [3].
NOTE1: For the BC with a band that supports 35M/45M bandwidth, the UE may report a supportedBandwidthDL wider than channelBW_UL/DL, and this supportedBandwidthDL may not be included in the Table 5.3.5-1 of TS 38.101-1/TS 38.101-2
NOTE2:	To determine whether the UE supports a channel bandwidth of 90 MHz, the network may ignore this capability and validate instead the channelBW-90mhz and the supportedBandwidthCombinationSet. 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]) and supportedBandwidthDL.


The draft CRs for the proposal l .1 are also provided in [4][5].
Proposal 2: Agree the CR [4][5].
3. Conclusion and proposals
With the above analysis, we have the following proposals:
Observation 1: With the CR[2][3], to indicate supporting of 35M/45M, the UE has to report a SupportedBandwidth wider than channelBW_UL/DL and this SupportedBandwidth may even not be included in the Table 5.3.5-1 of TS 38.101-1 for the corresponding band.
Observation 2: According to the current spec, the supportedBandwidthDL/UL shall be defined in Table 5.3.5-1 in TS 38.101-1 for FR1 and Table 5.3.5-1 in TS 38.101-2 for FR2.
Observation 3: Based on the current Asn.1 structure, adding a new element to indicate 35M/45M (e.g. in the FeatureSetUplinkPerCC-v15xy) would cause NBC issue.
Observation 4: if the UE is allowed to report wider bandwidth than channelBW_UL/DL, it can save some UE capability signaling.
Proposal 1: Ran2 to confirm with the current spec, whether the UE is allowed to indicate a bandwidth in the supportedBandwidthDL/UL wider than channelBW_UL/DL, and this supportedBandwidthDL/UL may even not be included in the Table 5.3.5-1 of TS 38.101-1/TS 38.101-2 for the corresponding band. 
Proposal 1.1: At least for the BC with a band that supports 35M/45M bandwidth, the UE shall be allowed to indicate a bandwidth in the supportedBandwidthDL/UL wider than channelBW_UL/DL, and this supportedBandwidthDL/UL may even not be included in the Table 5.3.5-1 of TS 38.101-1/TS 38.101-2 for the corresponding band. 
[bookmark: _GoBack]Proposal 2: Agree the CR [4][5].
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