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1.	Introduction
Table 5.3.5-1 in 38.101-1 ([1], [2]) defines UE channel bandwidth per each NR FR1 frequency operating band. To be noticed that the support of these channel bandwidths per band is understood as mandatory unless a specific note is defined to indicate that a given channel bandwidth is optional for a given release (NOTE 4 in Table 5.3.5-1 in [1] and [2]).
Similarly, Table 5.3.5-1 in 38.101-2 ([3], [4]) defines UE channel bandwidth per each NR FR2 frequency operating band, also indicating through notes which are the channel bandwidths that are optional for a given release of the specification (NOTE 1 in Table 5.3.5-1 in [3] and [4]).
On the other hand, in 38.508-1 ([5]) section 4.3.1.0A, there are some exemptions documented for single carrier low, mid and high test channel bandwidth for NR FR1 as for NR FR2 in case some of the understood as mandatory channel bandwidths are not supported applicable to Release 15 only.
This is creating some confusion as it is not clear whether channel bandwidths not documented as optional in core specifications ([1]-[4]) are really mandatory or whether exemptions should be extended to other releases different from Rel-15.
This document reviews the background for existing channel bandwidths exemptions and proposes a way forward to clarify existing ambiguities regarding the applicable channel bandwidths to be tested. 
2.	Background
2.1 Single CC
2.1.1 RAN plenary discussions
The topic of mandatory channel bandwidths was discussed under Rel-15 scope at RAN#78 back in 2017 for single carrier. At that time, the way forward agreed ([6]) stated the following aspects:
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Observation 1: RAN plenary decided in [6] that:
· UE maximum channel bandwidth is a UE capability. (R4-1708845) ([7])
· UE shall support any Rel-15 channel bandwidth that is smaller than its UE supported maximum channel bandwidth. (R4-1706321) ([8])
· The maximum channel bandwidth supported by UE can be different for UL & DL and SCS specific. (R4-1706321) ([8])
· All bandwidths listed in TS 38.101-1 v15.0.0 Table 5.3.5-1 for each band shall be mandatory with a single CC.
Then, it was discussed again (still for single component carriers) during RAN#80 through [9]:
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concluding with the way forward in [10]:
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Observation 2: IOdT bits were requested with the goal to enable the UE to indicate which channel bandwidths it supported, as initial NR deployments will likely not support all the channel bandwidths and SCS combinations defined in 38.101-1 and 38.101-2. 
Observation 3: At RAN plenary level the period in which these IOdT bits were applicable (definition of initial NR deployments) was not discussed.
2.1.2 UE capabilities
As a consequence of RAN plenary discussions described in section 2.1.1, RAN2 discussed the definition of corresponding UE capabilities and achieved first endorsement of [11] then final agreement in [12]:
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Hence it can be seen that related UE capabilities for DL channel bandwidth for single CC are defined in 38.306 ([13]) as:
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Related UE capabilities for UL channel bandwidth for single CC are defined in 38.306 ([13]) as:
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Observation 4: UE capabilities related to channel bandwidths support for single carrier are: channelBWs-DL, channelBWs-DL-v1590, channelBWs-UL, channelBWs-UL-v1590, channelBW-90mhz, supportedBandwidthDL and supportedBandwidthUL, where channelBWs-xL inidicated the supported channel bandwidths for each SCS while supportedBandwidthxL indicates the maximum channel bandwidths supported.
Observation 5: According to supportedBandwidthxL definition, 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.
Observation 6: IOdT bits map with channelBWs-xL.
Observation 7: At RAN2 level, the period in which these IOdT bits were applicable (definition of initial NR deployments) was not discussed.
2.1.3 RAN5 related activities
Once RAN2 defined UE capabilities as described in sections 2.1.2, RAN5 worked in the addition of clarification notes to indicate how exempted channel bandwidths should be handled when defining channel bandwidths to be tested. Clarifications regarding mid channel were added in [14] while similar clarifications for low and high test channel bandwidth were added in [15]:
	Table 4.3.1-1: Mid Test Channel bandwidths for each NR band, FR1
	NR band / UE Mid Test Channel bandwidth

	NR Band
	Mid [MHz]

	n1
	15

	n2
	15

	n3
	15

	n5
	15

	n7
	15

	n8
	15

	n12
	10

	n20
	15

	n25
	15

	n28
	15

	n34
	10

	n38
	15

	n39
	20

	n40
	30

	n41
	50

	n51
	5

	n66
	20

	n70
	15

	n71
	10

	n75
	15

	n76
	5

	n77
	50

	n78
	50

	n79
	60

	n80
	20

	n81
	15

	n82
	15

	n83
	15

	n84
	15

	n86
	20

	[bookmark: _Hlk526849405]Note 1:	For UEs where IOT bit declaration is required due to lack of channel BW support in the network, if mid channel BW is not supported by the UE, select the closest lower channel BW supported by the UE in both UL and DL. This shall apply until further updates from RAN plenary and only for Rel 15 UEs.



Table 4.3.1-2: Mid Test Channel bandwidths for each NR band, FR2
	NR band / UE Mid Test Channel bandwidth

	NR Band
	Mid [MHz]

	n257
	[200]

	n258
	[200]

	n260
	[200]

	NOTE 1:	If Mid channel bandwidth is not supported by the UE in UL and/or DL, select the closest lower channel BW supported by the UE in both UL and DL. For UEs where IOT bit declaration is required due to lack of channel BW support in the network, if mid channel BW is not supported by the UE, select the closest lower channel BW supported by the UE in both UL and DL. This shall apply until further updates from RAN plenary and only for Rel 15 UEs.






Notes added in [13] and [14] were revised at a later stage in [15] to remove references to IOT bits:
	The notes added in ([13]) were later revised in ([14]):
Table 4.3.1-1: Mid Test Channel bandwidths for each NR band, FR1
	NR band / UE Mid Test Channel bandwidth

	NR Band
	Mid [MHz]

	n1
	15

	n2
	15

	n3
	15

	n5
	15

	n7
	15

	n8
	15

	n12
	10

	n20
	15

	n25
	15

	n28
	15

	n34
	10

	n38
	15

	n39
	20

	n40
	30

	n41
	50

	n51
	5

	n66
	20

	n70
	15

	n71
	10

	n75
	15

	n76
	5

	n77
	50

	n78
	50

	n79
	60

	n80
	20

	n81
	15

	n82
	15

	n83
	15

	n84
	15

	n86
	20

	Note 1:	For UEs where IOT bit declaration is required due to lack of channel BW support in the networkFor UEs with limited UE channel bandwidth capability, if mid channel BW is not supported by the UE, select the closest lower channel BW supported by the UE in both UL and DL. This shall apply until further updates from RAN plenary and only for Rel 15 UEs.



Table 4.3.1-2: Mid Test Channel bandwidths for each NR band, FR2
	NR band / UE Mid Test Channel bandwidth

	NR Band
	Mid [MHz]

	n257
	100 

	n258
	[200]

	n260
	[200]

	NOTE 1:	For UEs where IOT bit declaration is required due to lack of channel BW support in the networkFor UEs with limited UE channel bandwidth capability, if mid channel BW is not supported by the UE, select the closest lower channel BW supported by the UE in both UL and DL. This shall apply until further updates from RAN plenary and only for Rel 15 UEs.



(Only mid test channel bandwidth changes are shown for simplicity, but similar changes applied to low and high test channel bandwidths).



Observation 8: At RAN5 level, the period in which these IOdT bits were applicable (definition of initial NR deployments) was discussed and concluded as Rel-15 UEs.
2.2 Carrier aggregation, dual connectivity and supplemental uplink
2.2.1 RAN4 definitions
Regarding CA and SUL band combinations, RAN4 defines different bandwidths combinations sets indicating band which bandwidth combinations shall be supported in each band in the band combination for such band combo. 
Keysight’s understanding is that all bandwidths’ combinations defined within a bandwidth combination set are mandatory. Otherwise, the definition of different bandwidths combination sets would make no sense if the device could indicate through Single CC capabilities which channel bandwidths (channelBWS-xL) it supports. 
Observation 9: For CA and SUL, RAN4 defines different bandwidths combinations sets indicating band which bandwidth combinations shall be supported in each band in the band combination for such band combo.
Observation 10: All bandwidths’ combinations defined within a bandwidth combination set are mandatory.
Observation 11: Bandwidth combination sets might include any mandatory and optional channel bandwidth defined for each of the frequency bands within such band combination.
Regarding FR1 dual connectivity or FR1+FR2 dual connectivity, core specifications indicate in section 5.5B that the bandwidth combination sets for the corresponding NR CA configurations are applicable to dual connectivity:
	In 38.101-1 ([2]): 
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In 38.101-3 ([17]):
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For EN-DC, in 38.101-3 ([17]):
- section 5.3B.1.2 defines bandwidth combination sets for Intra-band contiguous EN-DC, 
- Section 5.3B.1.3 defines bandwidth combination sets for Intra-band non-contiguous EN-DC, 
However, there is no definition of bandwidth combination sets for Inter-band EN-DC.
Observation 12: No definition of bandwidth combination sets for Inter-band EN-DC can be found in 38.101-3 ([17]) while such definition exists for intra-band contiguous EN-DC and intra-band non-contiguous EN-DC.
Observation 13: It is understood that applicable bandwidth combination set defined for each cell group applies to Inter-band EN-DC.
Observation 14: Similar bandwidth combination sets defined for EN-DC apply to NE-DC.
2.2.2 UE capabilities
Regarding CA and dual connectivity, there are additional capabilities defined for different band combinations in 38.306 related to bandwidth combination sets ([13]): 
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Observation 15: Devices can indicate which band combination sets are supported for each CA, DC or SUL band combo through UE capabilities supportedBandwidthCombinationSetEUTRA, supportedBandwidthCombinationSet, supportedBandwidthCombinationSetIntraEN-DC.
Observation 16: There is no UE capability where the device can indicate that it does not support a certain bandwidth combination within the bandwidth combination set it supports.
2.3 Operators expectations
Keysight’s understanding is that operator expectations regarding supported channel bandwidths in the devices are as currently defined in core specifications (where all channel bandwidths are mandatory unless defined as optional) with the exemptions defined in RAN5 test specifications for Rel-15 devices (applying IOdT bits defined in channelBWs-xL capabilities). Hence the only optional channel bandwidths for Rel-16 and forward devices are the ones described in core specifications. 
3.  	Discussion
UEs declaring to be Rel-16 or later but not supporting all the bandwidths assumed mandatory for the Release declared by the UE have been found, driving therefore into conflict when running against a conformance test case implementation. Therefore, it is necessary this topic is reopened at RAN5 level so one of the following proposals can be agreed:
Proposal 1A: Limitations on mandatory channel bandwidths supported by the UE are only permitted for Rel-15 UEs in RF conformance testing for single carrier testing. For CA, DC and SUL no limitations are allowed. This is the understanding of current test specs. No further changes needed. 
Proposal 1B: Limitations on mandatory channel bandwidths supported by the UE are permitted in RF conformance testing for single carrier testing, disregarding UE’s declared release. Updates will be needed to 38.508-1 to clarify this aspect. An LS to RAN2 might be required to clarify UE capabilities. For CA, DC and SUL no limitations are allowed. Corresponding CR has been submitted in [18].
Proposal 1C: RAN5 cannot reach a consensus on up to which UE release mandatory channel bandwidths exemptions are allowed for either single carrier or CA, DC or SUL testing. In this case, an LS is required to be sent to RAN4 copying RAN2 to get clarification. A draft LS has been submitted in [19].
4. 	Conclusion
This document reviews the background for existing channel bandwidths exemptions and proposes a way forward to clarify existing ambiguities regarding the applicable channel bandwidths to be tested. The following observations are done:
Observation 1: RAN plenary decided in [6] that:
· UE maximum channel bandwidth is a UE capability. (R4-1708845) ([7])
· UE shall support any Rel-15 channel bandwidth that is smaller than its UE supported maximum channel bandwidth. (R4-1706321) ([8])
· The maximum channel bandwidth supported by UE can be different for UL & DL and SCS specific. (R4-1706321) ([8])
· All bandwidths listed in TS 38.101-1 v15.0.0 Table 5.3.5-1 for each band shall be mandatory with a single CC.
Observation 2: IOdT bits were requested with the goal to enable the UE to indicate which channel bandwidths it supported, as initial NR deployments will likely not support all the channel bandwidths and SCS combinations defined in 38.101-1 and 38.101-2. 
Observation 3: At RAN plenary level the period in which these IOdT bits were applicable (definition of initial NR deployments) was not discussed.
Observation 4: UE capabilities related to channel bandwidths support for single carrier are: channelBWs-DL, channelBWs-DL-v1590, channelBWs-UL, channelBWs-UL-v1590, channelBW-90mhz, supportedBandwidthDL and supportedBandwidthUL, where channelBWs-xL inidicated the supported channel bandwidths for each SCS while supportedBandwidthxL indicates the maximum channel bandwidths supported.
Observation 5: According to supportedBandwidthxL definition, 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.
Observation 6: IOdT bits map with channelBWs-xL.
Observation 7: At RAN2 level, the period in which these IOdT bits were applicable (definition of initial NR deployments) was not discussed.
Observation 8: At RAN5 level, the period in which these IOdT bits were applicable (definition of initial NR deployments) was discussed and concluded as Rel-15 UEs.
Observation 9: For CA and SUL, RAN4 defines different bandwidths combinations sets indicating band which bandwidth combinations shall be supported in each band in the band combination for such band combo.
Observation 10: All bandwidths’ combinations defined within a bandwidth combination set are mandatory.
Observation 11: Bandwidth combination sets might include any mandatory and optional channel bandwidth defined for each of the frequency bands within such band combination.
Observation 12: No definition of bandwidth combination sets for Inter-band EN-DC can be found in 38.101-3 ([17]) while such definition exists for intra-band contiguous EN-DC and intra-band non-contiguous EN-DC.
Observation 13: It is understood that applicable bandwidth combination set defined for each cell group applies to Inter-band EN-DC.
Observation 14: Similar bandwidth combination sets defined for EN-DC apply to NE-DC.
Observation 15: Devices can indicate which band combination sets are supported for each CA, DC or SUL band combo through UE capabilities supportedBandwidthCombinationSetEUTRA, supportedBandwidthCombinationSet, supportedBandwidthCombinationSetIntraEN-DC.
Observation 16: There is no UE capability where the device can indicate that it does not support a certain bandwidth combination within the bandwidth combination set it supports.

The recommendation is to agree one of the following proposals:
Proposal 1A: Limitations on mandatory channel bandwidths supported by the UE are only permitted for Rel-15 UEs in RF conformance testing. This is the understanding of current test specs. No further changes needed. 
Proposal 1B: Limitations on mandatory channel bandwidths supported by the UE are permitted in RF conformance testing, disregarding UE’s declared release. Updates will be needed to 38.508-1 to clarify this aspect. Corresponding CR has been submitted in [18]. An LS to RAN2 might be required to clarify UE capabilities. 
Proposal 1C: RAN5 cannot reach a consensus on up to which UE release mandatory channel bandwidths exemptions are allowed. In this case, an LS is required to be sent to RAN4 copying RAN2 to get clarification. A draft LS has been submitted in [19].
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10dT Bits To Be Defined

* For bands n28, n41, n71, n77, n78, n79, n257, n260, n261
o No 10dT bits for the mandatory maximum channel bandwidth defined for each SCS in each
band
o 10dT bits for all SCS and channel bandwidth combinations that are lower than the maximum
channel bandwidth defined in each band

* Treatment of other bands are FFS
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Summary of change: 1. Itis specified for supportedBandwidthDL and supportedBandwidthUL that when
this field is included in a band combination with a signle band entry and a single
CC entry (i.e. non-CA band combination), the UE shall indicate the maximum
channel bandwith for the band according to the RAN4 requirement in
1538 101

2. New parameters ChannelBWs-DL and ChannelBWs-UL are introduced to
indicate 10T status for the bandwidths lower than the maximum channel
bandwidth, per SCS. It is specified that the UE supports all lower bandwidths if
the parameter is not included.
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channelBWs-DL
Indicates for each subcarrier spacing the UE supported channel bandwidths.
Absence of the channelBWs-DL (without suffix) fo a band or absence of specific
scs-XXkHz entry for @ supported subcarier 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 bit in channelBIYs-DL. (without suffx) starting from the leading /
lefimost bitindicate 5, 10, 15, 20, 25, 30, 40, 50, 60 and 80MHz. For FR2, the bits in
channelBWs-DL (without suffx) startng from the leading / lefimost bt indicate 50,
100 and 200MHz. The third/ rihtmost bt (for 200MHz) shall b setto 1. For IAB-
T the third / rightmost bt (for 200MHz) i ignored. To determine whether the 1AB-
MT supports a channel bandwidh of 200 MHz, the network checks channeBW-DL-
1AB.r16,

For FRA, the leading/leftmost bit in channelBWs-DL-v1590 indicates 70MHz, the
‘second lefimost bt indicates 45MHe, the third lfimost bitindicates 35Mrz, the
fourth lfimost bit ndicates 100MHz and all the remaining bts in channeBWs-DL-
V1590 shall be set to 0. The fourth efimost bit for 100MHz) i not applicable for
bands nd1, n48. 177, n78, n79 and n90 as defined in TS 38.101-1 [2]. For each
band, RedCap UEs shall indicate supporting the maximum o those channel
bandwidihs that are less than or equal o 20 MHz for FR and less than or equal o
100 Mhz for FR, taking resrictons in TS 38.101-1 [2] and TS 38.101-2 3] into
consideration.

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 bandwidh of 90 MHz,
the network may ignore this capabilty and validate instead the.
channelBW-90mhz, the supportedBandwidihCombinationSet and the
‘supportedBandwidthCombination SefintraENDC. For serving cell(s) with
other channel bandwidths the network validates the channelBWs-DL, the
‘supportedBandwidthCombinationSet, the

‘supportedBandwidthCombinationSefintraENDC, the
tionSet (for a band supporting asymmetric

‘asymmetricBandwicthCombinat
channel bandwidith as defined in clause 5.3.6 of TS 38.101-1 [2),
supportedBandwidthDL and supportedMinBandwidthDL..

Band | Yes

NA | NA
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‘supportedBandwidthDL
Indicates maximum DL channel bandwidth supported for a given SCS that UE.
‘supports within a single CC (and in case of DAPS handover for the source or target
call), which is defined in Table 5.3.5-1in TS 38.101-1 [2] for FR1 and Table 5.3.5-1
in TS 38.101-2 [3] for FR2.

indicate s maximum
the masimum of those channel bandwidts that ae s th or qual 6 20 MH 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.

NOTE:  To determine whether the UE supports a channel bandwidih of 90 MHz,
the network may ignore this capabilty and validate instead the.
the and the
ENDC. For serving cell(s) with
other channel bandwidths the network validates the channelBWs-DL, the
‘supportedBandwidthCombinationSet, the
‘supportedBandwidthCombinationSefintraENDC, the
‘asymmetricBandwicthCombinationSet (for a band supporting asymmetric
channel bandwidth as defined in clause 5.3.6 of TS 38.101-1 [2),
supportedBandwidthDL and supportedMinBandwidthDL.

FSPC [ CY

NA [ NA
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channelBWs-UL
Indicates for each subcarrir spacing the UE supported channel bandwidths.
Absence of the channelBWs-UL (without suffx) for a band or absence of specific
scs-XXkHz entry for @ supported subcarier 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 bit in channelBIVs-UL (without suffx) tarting from the leading /
lefimost bitindicate 5, 10, 15, 20, 25, 30, 40, 50, 60 and 80MHz. For FR2, the bis in
channelBWS-UL (without suffx) starting from the leading | lefimost bt indicate 50,
100 and 200MHz. The third/ rihtmost bt (for 200MHz) shall be setto 1. For IAB-
T the third / rightmost bt (for 200MHz) i ignored. To determine whether the 1AB-
MT supports a channel bandwidih of 200 MHz, the network checks channelBW-UL-
1AB.r16,

For FR, the leading/lefimost bit in channe/BWs-UL-v1590 indicates 70 MHz, the
‘second lefimost bt indicates 45MHe, the third lfimost bitindicates 35MHz. the
fourth lfimost bitndicates 100MHz and all the remaining bts in channelBWs-UL-
V1590 shall be set to 0. The fourth efimost bit for 100MHz) i not applicable for
bands nd1, n48. n77, n78, n79 and n90 as defined in TS 38.101-1 [2]. For each
band, RedCap UEs shall indicate supporting the maximum o those channel
bandwidths that are less than or equal o 20 MHz for FR and less than or equal o
100 Mhz for FR, taking resrictons in TS 38.101-1 [2] and TS 38.101-2 3] into
consideration.

NOTE:  To determine whether the UE supports a specific SCS for a given band,
the network validates the supportedSubCarierSpacingUL and the scs-
60kHz.

To determine whether the UE supports a channel bandwidth of 90 MHz
the network may ignore this capabilty and validate instead the
channelBW-90mhz, the supportedBandwidihCombinationSet and the
‘supportedBandwidthCombination SefintraENDC. For serving cell(s) with
other channel bandwidths the network validates the channelBWs-UL, the
‘supportedBandwidthCombinationSet, the

‘supportedBandwidthCombinationSefintraENDC, the
tionSet (for a band supporting asymmetric

‘asymmetricBandwicthCombinat
channel bandwidth as defined in clause 5.3.6 of TS 38.101-1[2),
supportedBandwidthUL and supportedMinBandwidthUL.

Band | Yes

NA [ NA
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channelBW-90mhz FSPC [ CY | NA | FR1
Indicates whether the UE supports the channel bandwidh of 90 MHz. only
For FR1. the UE shall indicate support according to TS 38.101-1 [21. Table 5.3.5-1
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‘supportedBandwidthUL
Indicates maximum UL channel bandwidth supported for a given SCS that UE.
‘supports within a single CC (and in case of DAPS handover for the source or target
call), which is defined in Table 5.3.5-1 in TS38.101-1 (2] for FR1 and Table 5.3.5-1
in TS 38.101-2 [3] for FR2.

o e FoaCas UL Shll It s s chatoelancwall, which s

the maximum of those channel bandwidihs 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.

H

TE:  To determine whether the UE supports a channel bandwidth of 90 Mz

the network may ignore this capabilty and validate instead the.
the supportedBandwidthCombinationSet and the
‘supportedBandwidthCombinationSefintraENDC. For serving cell(s) with
‘other channel bandwidths the network validates the channelBWs-UL, the
‘supportedBandwidthCombinationSet, the
‘supportedBandwidthCombinationSefintraENDC, the
‘asymmetricBandwicthCombinationSet (for a band supporting asymmetric

channel bandwidth as defined in clause 5.3.6 of TS 38.101-1 [2),
supportedBandwidthUL and supportedMinBandwidthUL.

oY | NA

NA
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5.5B  Configurations for DC

For an NR DC configuration specificd in 5.5B.1-1, the bandswidth combination sets for the corresponding NR CA
configuration in 5.5A.3,i.. dual uplink intr-band carricr aggregation with uplink assigned to two NR bands, arc
applicable to Dual Connectiviy.
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5.3B.0 General

For intra-band contiguous EN-DC, the aggregated channel bandwidth is sum of the individual NR and E-UTRA channel
‘bandwidths assuming nominal EN-DC channel with 0 kHz offset spacing as specified in clause 5.

ENBW = BWaik st * BWE 1 oot

Release 17 20 3GPP TS 38.101-3 V17.5.0 (2022-03)

In the case where the NR sub-block and/or the E-UTRA sub-block itself is composed of intra-band contiguous CA
carriers, the EN-DC aggregated channel bandwidih is the sum of the aggregated channel bandwidths of the NR and E-
UTRA sub-blocks assuming nominal EN-DC channel spacing between the NR sub-block and E-UTRA sub-block.

ENBW = BWaik clamet ca + BWEUTRA Chnms €4
For NR inter-band dual connectivity specified in 5.5B.7, the corresponding NR CA configurations in 5.5A.1, i.c., dual
e o 0 ot s U b gl gl
Connectivity.

NOTE I: Requirements for the dual connectivity configurations are defined in the clause corresponding NR uplink
CA between FR1 and FR2 configurations, unless otherwise specificd.




image15.png
‘supportedBandwidthCombinationSetEUTRA
Indicates the set of supported bandwidth combinations for the LTE part for i
band (NG)EN-DC without intra-band (NG)EN-DC component, inter-band NE-DC.
without infra-band NE-DC component and intra-band (NG)EN-DC/NE-DC with
‘additional inter-band LTE CA component. The field is encoded as a bit map, where
f UE support Bandwidth Combination Set N for this band
‘combination. The leading /lefimost bit (bit 0) corresponds to the Bandwidth
Combination Set 0, the next bit corresponds to the Bandwidth Combination Set 1
‘and so on. The UE shall neither include the field for a (NG)EN-DC/NE-DC.
‘combination which has only one LTE carrier, nor for a (NG)EN-DC/NE-DC.
‘combination which has more than one LTE carrer for which the UE only supports.
Bandwidih Combination Set 0 for the LTE par. If the inter-band (NG)EN-DCINE-DC
has more than one LTE carrier, the UE shal support at least one bandwidth
combination

NA [ NA
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‘supportedBandwidthCombinationSet
Defines the supported bandwidth combination set for a band combination as
defined in TS 38.101-1 [2], TS 38.101-2 [3] and TS 38.101-3 [4]. For NR SA CA,
NR-DC, inter-band (NG)EN-DC without intra-band (NG)EN-DC component,inter-
band NE-DC without intra-band NE-DC component and inira-band (NG)EN-DC/NE-
DC with additional inter-band NR CA component, the field defines the bandwidth
‘combinations for the NR part o the band combination. For intra-band (NG)EN-
DCINE-DC without additional inter-band NR and LTE CA component, the field
indicates the supported bandwidth combination set applicable to intra-band
(NG)EN-DC/NE-DC band combination. This fied is not applicable to source and
target cells in intra-frequency DAPS handover.
Field encoded as a bit map, where bit N s set to 1" if UE supports Bandwidth
‘Combination Set N for this band combination as defined in the TS 38.101-1 (2}, TS.
38.101-2 (3] and TS 38.101-3 4]. The leading / lefimost bt (bt 0) corresponds to
the Bandwidth Combination Set 0, the next bit corresponds to the Bandwidth
Combination Set 1 and soon. s mandatory f

the band combination has more than one NR carrier (atleast one SCellin an

NR cell group):

- oris an intra-band (NG)EN-DC/NE-DC combination without additional inter-

band NR and LTE CA component;

or both.
The corresponding bits of Bandwidth Combination Set 4 and Bandwidth
Combination Set 5 shall not both be set to "1 for the same band combination.

NA | NA
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‘supportedBandwidthCombinationSetintraENDC
Defines the supported bandwidih combination set for a band combination that

callin the same band, as defined in the TS 38.101-3 (4], table 5.38.1.2-1 and table.
538131

- Forintra-band (NG)EN-DC with additional inter-band CA component(s) of
LTE andlor NR, the field defines the bandwidth combinations for the inira-
band (NG)EN-DC component.

- Forintra-band NE-DC with additional inter-band CA component(s) of LTE
‘andlor NR, the field defines the bandwidth combinations for the intra-band
NE-DC component.

Field encoded as a bit map, where bit N s set to 1" if UE support Bandwidth

‘Combination Set N for this band combination as defined in the TS 38.101-3 [4]. The

leading / leftmost bit (bit 0) corresponds to the Bandwidth Combination Set 0, the
next bit corresponds to the Bandwidth Combination Set 1 and o on.
- Itis mandatory ifthe band combination is an intra-band (NG)EN-DC/NE-DC

‘combination supporting both UL and DL intra-band (NG)EN-DC/NE-DC parts.

with addiiona inter-band NRILTE CA component.

- Itis optional if the band combination is an intra-band (NG)EN-DC/NE-DC.
‘combination without supporting UL in both the bands of the inira-band
(NG)EN-DC/NE-DC UL part. If not included, the network assumes the UE
Supporls BCSO as defined in TS 38.101-3 (4], table 5.38.1.2-1 and table.
5.38.1.3-1 for the intra-band (NG)EN-DC/NE-DC.

‘configuration of at least one EUTRA serving cell and at east one NR serving

Y

NA [ NA
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Background

* Agreements in RAN4 on UE Channel Bandwidth

UE maximum channel bandwidth is a UE capability. (R4-
1708845)
UE shall support any Rel-15 channel bandwidth that is smaller
than its UE supported maximum channel bandwidth. (R4-
1706321)
The maximum channel bandwidth supported by UE can be
different for UL & DL and SCS specific. (R4-1706321)
Different maximum channel bandwidths can defined for
different SCS (R4-1706321)

* Maximum channel bandwidths for certain SCS can be smaller than the

ones listed above but not larger

UE minimum bandwidth in the context of RMSI and COREST
containing PDCCH scheduling RMSI should be no less than
20MHz for Frequency Range 1 and 100MHz for Frequency
Range 2 (R4-1714392)





image2.png
Signaling Support for Channel
Bandwidths

RAN2 should introduce the signaling support for channel

bandwidths as following:

— Maximum channel bandwidth supported in each band for DL
and UL separately and for each SCS that UE supports

— UE shall support any Rel-15 channel bandwidth as defined in
38.101-1 v15.0.0 that is smaller than its UE supported maximum
channel bandwidth

RAN2 shall consider that new maximum channel

bandwidths could be added in the future and signaling

should be forward compatible

RAN2 should consider that new channel bandwidths(lower

than maximum defined for the band) could be added in the

future and signaling should be forward compatible
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Mandatory Channel BW

For all NR bands below 6 GHz, all bandwidths

listed in TS 38.101-1 v15.0.0 Table 5.3.5-1 for

each band shall be mandatory with a single

CC.

— Channel bandwidths added in future versions will
be discussed separately

In the future UE type(s) supporting different

mandatory channel bandwidth(s) could be

introduced
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RP-181011
Replaces

1I0dT Bits for NR Qualcomm Incorporated

Proposal 1. Introduce I0dT bits for all channel bandwidths in FR1 and FR2 is explicit signalling of supported
channel bandwidths for each band is not defined.

Proposal 2. Introduce I0dT bits for mandatory SCS for FR1 and FR2.

Proposal 3. Introduce I0dT bits for PI/2 BPSK if it is mandatory.

Vodafone: proposal 1 is in contrast to a previous agreement; why IOdT is required and RF profile is not enough
Nokia: these are additional bits?
Qualcomm: yes

RAN chairman: it seems people are fearing that this could be misused as a capability signalling so some more
discussion seems to be needed; so either this or nothing but not on a per band basis

The document was noted.
Replaced by
‘Way forward on IOdTbits for SCS and channell bandwidths Qualcomm
related to RP-181011

The document was endorsed.
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Background

« Initial NR deployments will likely not support all the channel bandwidths and SCS combinations
defined in 38.101-1 and 38.101-2

* Introduction of 10dT bits for such system parameters is needed
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