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	Reason for change:
	In R2-2106957, RAN4 requested RAN2 to specify BCS4 and BCS5 with new signalling in Rel-17. Both BCS4 and BCS5 will define all the possible bandwidth configurations for each band in a band combination. In RAN2#115e, RAN2 agreed to support Solution 2 as indicated in R2-2106957 for BCS5.
· Solution 2: introduce a new UE signalling in IE FeatureSetUplinkPerCC /FeatureSetDownlinkPerCC to allow UE to report the minimum channel bandwidths supporting on each CC for the band combination, then UE can report maximum and minimum channel bandwidth supporting on each CC for the same band combination via multiple feature sets. Note that the signalling for maximum channel bandwidth has been specified as supportedBandwidthUL /supportedBandwidthDL in RAN2 specification.
In RAN4#100-e meeting, RAN4 made agreed that BCS4 and BCS5 apply to SUL, NR CA, NR DC and/or NR CA part of inter band MR-DC while it does not apply to intra band MR DC.

In RAN4#101-e meeting, RAN4 made the following agreements:
· To respond RAN2 LS R2-2109073, the following answers are agreeable in RAN4
· Question 1: Is BCS5 required to be release independent by RAN4?
· Answer 1: From RAN4 perspective, BCS5 and new signaling were introduced in Rel-17, and BCS5 with new signaling is allowed for early implementation from Rel-15.
· Question 2: Can BCS5 be reported together with BCS4 or not?
· Answer 2: BCS5 can’t be reported together with BCS4
In RAN2#116e meeting, RAN2 made the following agreements for BCS4 and BCS5:
· A UE that indicates BCS#4/5 for a band combination should also indicate the other BCS that it supports for this band combination (no specification change expected). 
· RAN2 confirm that the introduction of BCS4 and BCS5 does not cause a backward compatibility problem, and the signalling can be introduced within the existing band combination list, i.e. no need to introduce a new band combination list.


	
	

	Summary of change:
	Add minimum UL/DL channel bandwidth supported within a single CC for BCS5.
Add a new SupportedBandwidth-v17xy to allow the bandwidth indication for 35MHz, 45MHz, 70MHz and 90MHz for the minimum UL/DL channel bandwidth.
Clarify that BCS4/5 is allowed for early implementation.

Impact analysis
Impacted 5G architecture options:
NR SA, (NG)EN-DC, NE-DC, NR-DC

Impacted functionality:
UE capability signalling for bandwidth combination sets

Inter-operability:
· If the network is implemented according to the CR and the UE is not; No inter-operability problem. The UE does not signal the new UE capability parameters.
· If the UE is implemented according to the CR and the network is not; No inter-operability problem. The network disregards the new UE capability paramters and relies on other supported BCSs that the UE indicates.

Implementation of this CR from Rel-15 will not cause interoperability issues.
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START OF CHANGE
[bookmark: _Toc60777428][bookmark: _Toc83740384]6.3.3	UE capability information elements
[bookmark: _Toc60777443][bookmark: _Toc83740399]–	FeatureSetDownlinkPerCC
The IE FeatureSetDownlinkPerCC indicates a set of features that the UE supports on the corresponding carrier of one band entry of a band combination.
FeatureSetDownlinkPerCC information element
-- ASN1START
-- TAG-FEATURESETDOWNLINKPERCC-START

FeatureSetDownlinkPerCC ::=         SEQUENCE {
    supportedSubcarrierSpacingDL        SubcarrierSpacing,
    supportedBandwidthDL                SupportedBandwidth,
    channelBW-90mhz                     ENUMERATED {supported}                                                  OPTIONAL,
    maxNumberMIMO-LayersPDSCH           MIMO-LayersDL                                                           OPTIONAL,
    supportedModulationOrderDL          ModulationOrder                                                         OPTIONAL
}

FeatureSetDownlinkPerCC-v1620 ::=   SEQUENCE {
    -- R1 16-2a: Mulit-DCI based multi-TRP
    multiDCI-MultiTRP-r16               MultiDCI-MultiTRP-r16                                                   OPTIONAL,
    -- R1 16-2b-3: Support of single-DCI based FDMSchemeB
    supportFDM-SchemeB-r16              ENUMERATED {supported}                                                  OPTIONAL
}

FeatureSetDownlinkPerCC-v17xy ::=   SEQUENCE {
    supportedMinBandwidthDL-r17         SupportedBandwidth-v17xy                                                OPTIONAL
}

MultiDCI-MultiTRP-r16 ::=           SEQUENCE {
    maxNumberCORESET-r16                ENUMERATED {n2, n3, n4, n5},
    maxNumberCORESETPerPoolIndex-r16    INTEGER (1..3),
    maxNumberUnicastPDSCH-PerPool-r16   ENUMERATED {n1, n2, n3, n4, n7}
}

-- TAG-FEATURESETDOWNLINKPERCC-STOP
-- ASN1STOP

NEXT CHANGE

[bookmark: _Toc60777447][bookmark: _Toc83740403]–	FeatureSets
The IE FeatureSets is used to provide pools of downlink and uplink features sets. A FeatureSetCombination refers to the IDs of the feature set(s) that the UE supports in that FeatureSetCombination. The BandCombination entries in the BandCombinationList then indicate the ID of the FeatureSetCombination that the UE supports for that band combination.
The entries in the lists in this IE are identified by their index position. For example, the FeatureSetUplinkPerCC-Id = 4 identifies the 4th element in the featureSetsUplinkPerCC list.
NOTE:	When feature sets (per CC) IEs require extension in future versions of the specification, new versions of the FeatureSetDownlink, FeatureSetUplink, FeatureSets, FeatureSetDownlinkPerCC and/or FeatureSetUplinkPerCC will be created and instantiated in corresponding new lists in the FeatureSets IE. For example, if new capability bits are to be added to the FeatureSetDownlink, they will instead be defined in a new FeatureSetDownlink-rxy which will be instantiated in a new featureSetDownlinkList-rxy list. If a UE indicates in a FeatureSetCombination that it supports the FeatureSetDownlink with ID #5, it implies that it supports both the features in FeatureSetDownlink #5 and FeatureSetDownlink-rxy #5 (if present). The number of entries in the new list(s) shall be the same as in the original list(s).
FeatureSets information element
-- ASN1START
-- TAG-FEATURESETS-START

FeatureSets ::=    SEQUENCE {
    featureSetsDownlink                 SEQUENCE (SIZE (1..maxDownlinkFeatureSets)) OF FeatureSetDownlink               OPTIONAL,
    featureSetsDownlinkPerCC            SEQUENCE (SIZE (1..maxPerCC-FeatureSets)) OF FeatureSetDownlinkPerCC            OPTIONAL,
    featureSetsUplink                   SEQUENCE (SIZE (1..maxUplinkFeatureSets)) OF FeatureSetUplink                   OPTIONAL,
    featureSetsUplinkPerCC              SEQUENCE (SIZE (1..maxPerCC-FeatureSets)) OF FeatureSetUplinkPerCC              OPTIONAL,
    ...,
    [[
    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
    ]],
    [[
    featureSetsUplink-v1630             SEQUENCE (SIZE (1..maxUplinkFeatureSets)) OF FeatureSetUplink-v1630             OPTIONAL
    ]],
    [[
    featureSetsUplink-v1640             SEQUENCE (SIZE (1..maxUplinkFeatureSets)) OF FeatureSetUplink-v1640             OPTIONAL
    ]],
	[[
	featureSetsDownlinkPerCC-v17xy      SEQUENCE (SIZE (1..maxPerCC-FeatureSets)) OF FeatureSetDownlinkPerCC-v17xy      OPTIONAL,
	featureSetsUplinkPerCC-v17xy        SEQUENCE (SIZE (1..maxPerCC-FeatureSets)) OF FeatureSetUplinkPerCC-v17xy        OPTIONAL
	]]

}

-- TAG-FEATURESETS-STOP
-- ASN1STOP

[bookmark: _Toc60777450][bookmark: _Toc83740406]–	FeatureSetUplinkPerCC
The IE FeatureSetUplinkPerCC indicates a set of features that the UE supports on the corresponding carrier of one band entry of a band combination.
FeatureSetUplinkPerCC information element
-- ASN1START
-- TAG-FEATURESETUPLINKPERCC-START

FeatureSetUplinkPerCC ::=               SEQUENCE {
    supportedSubcarrierSpacingUL            SubcarrierSpacing,
    supportedBandwidthUL                    SupportedBandwidth,
    channelBW-90mhz                         ENUMERATED {supported}                      OPTIONAL,
    mimo-CB-PUSCH                           SEQUENCE {
        maxNumberMIMO-LayersCB-PUSCH            MIMO-LayersUL                               OPTIONAL,
        maxNumberSRS-ResourcePerSet             INTEGER (1..2)
    }                                                                                   OPTIONAL,
    maxNumberMIMO-LayersNonCB-PUSCH         MIMO-LayersUL                               OPTIONAL,
    supportedModulationOrderUL              ModulationOrder                             OPTIONAL
}
FeatureSetUplinkPerCC-v1540 ::=       SEQUENCE {
    mimo-NonCB-PUSCH                      SEQUENCE {
        maxNumberSRS-ResourcePerSet           INTEGER (1..4),
        maxNumberSimultaneousSRS-ResourceTx   INTEGER (1..4)
    } OPTIONAL
}

FeatureSetUplinkPerCC-v17xy ::=   SEQUENCE {
    supportedMinBandwidthUL-r17             SupportedBandwidth-v17xy                                       		OPTIONAL
}


-- TAG-FEATURESETUPLINKPERCC-STOP
-- ASN1STOP
NEXT CHANGE
[bookmark: _Toc60777484][bookmark: _Toc83740441]–	SupportedBandwidth
The IE SupportedBandwidth is used to indicate the maximum channel bandwidths supported by the UE on one carrier of a band of a band combination.
SupportedBandwidth information element
-- ASN1START
-- TAG-SUPPORTEDBANDWIDTH-START

SupportedBandwidth ::=      CHOICE {
    fr1                         ENUMERATED {mhz5, mhz10, mhz15, mhz20, mhz25, mhz30, mhz40, mhz50, mhz60, mhz80, mhz100},
    fr2                         ENUMERATED {mhz50, mhz100, mhz200, mhz400}
}

SupportedBandwidth-v17xy ::=      CHOICE {
fr1                         ENUMERATED {mhz5, mhz10, mhz15, mhz20, mhz25, mhz30, mhz35, mhz40, mhz45, mhz50, mhz60, mhz70, mhz80, mhz90,
										mhz100},
    fr2                         ENUMERATED {mhz50, mhz100, mhz200, mhz400}
}


-- TAG-SUPPORTEDBANDWIDTH-STOP
-- ASN1STOP


NEXT CHANGE
[bookmark: _Toc60777685][bookmark: _Toc83740642]Annex C (normative):	List of CRs Containing Early Implementable Features and Corrections
This annex lists the Change Requests (CRs) whose changes may be implemented by a UE of an earlier release than which the CR was approved in (i.e. CRs that contain on their coversheets the sentence "Implementation of this CR from Rel-N will not cause interoperability issues").
Table C-1: List of CRs Containing Early Implementable Features and Corrections
	TDoc Number (RP-xxxxxx): CR Title
	CR Number(s)
	CR Revision Number(s)
	Earliest Implementable Release
	Additional Information

	RP-200335: Correction on usage of access category 2 for UAC for RNA update
	1141
	2
	Release 15
	

	RP-201185: Introduction of signalling for high-speed train scenarios
	1464
	5
	Release 15
	

	RP-201216: Release-16 UE capabilities based on RAN1, RAN4 feature lists and RAN2
	1665
	2
	Release 15
	Early implementation part is referring to the aspect covered by R2-2006203: Extension of CSI-RS capabilities per codebook type

	RP-202768: UE behaviour when UL 7.5KHz shift is not supported
	2107
	2
	Release 15
	

	RP-202790: Correction on uac-AccessCategory1-SelectionAssistanceInfo
	2130
	1
	Release 15
	

	RP-211483: Clarification on the initiation of RNA update
	2581
	1
	Release 15
	

	RP-201190: Introduction of eCall over IMS for NR
	1670
	-
	Release 15
	

	RP-212598: Distinguishing support of extended band n77
	2810
	2
	Release 15
	

	RP-21xxxx: Introduction of BCS4 and BCS5
	xxxx
	1
	Release 15
	Early implementation is allowed for both BCS4 and BCS5.




END OF CHANGE


