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1	Introduction
In last RAN #90e meeting, a new WID for BCS4 was agreed, where one of the objectives is the signalling, shown as follow:
[bookmark: _Hlk58440727]Study and define the most suitable UE capabilities signalling methods to enable BCS4 support after technically confirm what each of the following methods can realize and compare the cost versus the benefits. The candidate methods are:
· Signalling of BCS4 support per band combination
· BCS4 signalling with additional minimum channel bandwidth for each CC in NR band within a band combination 
· BCS4 signalling with additional UE signalling multiple feature sets with different maximum and minimum channel bandwidth supporting on each CC for the same band combination.
· Other methods are not precluded
In this contribution, we give some discussions on UE capabilities signalling to enable BCS4.
2	Discussion
In last meeting meeting, RAN4 decided to introduce a special BCSx, i.e. x=4, where all of the possible bandwidth combinations for all of the channel bandwidths including the maximum bandwidth that the UE reports for each band in the band combination are supported, which means new BCSs are not needed any more for any new added channel bandwidths in a certain bands for band combinations, regardless of whether the channel bandwidths are premature or not. In other words, when new channel bandwidths are introduced for a band, then the band combinations with BCS4 including this band support the new channel bandwidths by default.
In our understanding, the feature is different with what we are using with the traditional BCS, the introduction of BCS4 makes the BCS function become useless since it can be foreseen that new UE may only report BCS4 capability. In addition, companies shown the concerns that it will increase the test workload before commercialization, which is all of the possible bandwidth combination should be tested for UE supporting band combinations.
As mentioned in the WID, there are three candidate methods for the suitable UE capabilities signalling methods to enable BCS4 support after technically, shown as follow:
· Signalling of BCS4 support per band combination
· BCS4 signalling with additional minimum channel bandwidth for each CC in NR band within a band combination 
· BCS4 signalling with additional UE signalling multiple feature sets with different maximum and minimum channel bandwidth supporting on each CC for the same band combination.
Before we discuss the new UE capabilities signalling, let’s review the signallings in RAN2 first. Currently, RAN2 had defined several signallings for a band combination to report the BCS and the associated channel bandwidth supported per band, i.e. 
1: supportedBandwidthCombinationSet:  The supported BCS for a band combination 
2: channelBWs-DL/channelBWs-UL:  The supported DL/UL channel bandwidths for each constitute band, respectively.
3: supportedBandwidthDL/supportedBandwidthUL: Indicates maximum DL/UL channel bandwidth for each consititue band, respectively.

It shall be noted there is no signalling to indicate the minimum DL/UL channel bandwidth for each consititue band. Even so, it can also implicitly know what the minimum DL/UL channel bandwidth are supported for this UE with the above signallings. 
According to the current RAN2 signallings, the UE supported channel BW can be indicated by the channelBWs-DL/channelBWs-UL signalling, i.e. in case of the channelBWs-DL/ channelBWs-UL are present, then the bits in channelBWs-DL/ channelBWs-UL (without suffix) starting from the leading / leftmost bit indicate 5, 10, 15, 20, 25, 30, 40, 50, 60 and 80MHz for FR1, and the bits in channelBWs-DL (without suffix) starting from the leading / leftmost bit indicate 50, 100 and 200MHz for FR2. 
The background of introduction of channelBWs-DL and channelBWs-UL was that initial NR deployments will likely not support all the channel bandwidths and SCS combinations defined in 38.101-1 and 38.101-2 and introduction of IOdT bits for such system parameters is needed [3]. Consequently, the IoDT bit capabilities were introduced in [4].
Therefore, we can know the UE supported channel bandwidths in light of the IoDTbits through channelBWs-DL/ channelBWs-UL associated with supportedBandwidthDL/supportedBandwidthUL.
Moreover, 32bits size (from 1 to 32) are defined for supportedBandwidthCombinationSet, which are:
supportedBandwidthCombinationSet    BIT STRING (SIZE (1..32))                   OPTIONAL
Let’s take CA_n3A-n41A for example, where configurations in 38.101-1 v16.6.0 are:
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For BCS0, the signalling can be:
· SupportedBandwidthCombinationSet = 10000...0000   (32bits)
· SupportedBandwidthDL/supportedBandwidthUL for band n3 = 25MHz
· SupportedBandwidthDL/supportedBandwidthUL for band n41 = 80MHz
· If both channelBWs-DL and channelBWs-UL are absent: (we don’t use bit string here)
· UE DL/UL supported channel bandwidth in band n3= {5, 10, 15, 20, 25, 30}MHz  
· UE DL/UL supported channel bandwidth in band n41= {10, 15, 20, 40, 50, 60, 80, 90,100}MHz 
· In this case, the bandwidth combinations for BCS0 is {5, 10, 15, 20, 25}MHz+{10, 15, 20, 40, 50, 60, 80}MHz, and we can know the minimum supported channel bandwidth for each bands are 5MHz and 10MHz, respectively.
· If both channelBWs-DL and channelBWs-UL are present: (we don’t use bit string here)
· UE DL/UL supported channel bandwidth in band n3 can be = {10, 15, 25, 30}MHz 
· UE DL/UL supported channel bandwidth in band n41= {20, 50, 60, 80}MHz 
· In this case, the bandwidth combinations for BCS0 is {10, 15, 25}+{20, 50, 60, 80}MHz, and we can know the minimum supported channel bandwidth for each bands are 10MHz and 20MHz, respectively. Comparing with the above one, the UE supported channel bandwidths are limited for each band due to the restrictions of channelBWs-DL and channelBWs-UL.
For BCS1, the signalling can be:
· SupportedBandwidthCombinationSet = 01000...0000   (32bits)
· SupportedBandwidthDL/supportedBandwidthUL for band n3 = 20MHz
· SupportedBandwidthDL/supportedBandwidthUL for band n41 = 50MHz
· If both channelBWs-DL and channelBWs-UL are absent:  (we don’t use bit string here)
· UE DL/UL supported channel bandwidth in band n3= {5, 10, 15, 20, 25, 30}MHz  
· UE DL/UL supported channel bandwidth in band n41= {10, 15, 20, 40, 50, 60}MHz 
· In this case, the bandwidth combination for BCS1 is {5, 10, 15, 20}MHz+{10, 15, 20,  40, 50}MHz, and we can know the minimum supported channel bandwidth for each bands are 5MHz.
· If both channelBWs-DL and channelBWs-UL are present:  (we don’t use bit string here)
· UE DL/UL supported channel bandwidth in band n3 can be = {15, 20, 30}MHz 
· UE DL/UL supported channel bandwidth in band n41= {20,40, 50, 60}MHz 
· In this case, the bandwidth combination for BCS1 is {15, 20}+{20, 40, 50}, and we can know the minimum supported channel bandwidth for each bands are 15MHz and 20MHz, respectively. Comparing with the above one, the UE supported channel bandwidths for each band are limited due to the restrictions of channelBWs-DL and channelBWs-UL.
Observation 1. The UE supported channel bandwidths for each band are limited by the signalling of channelBWs-DL and channelBWs-UL
Before RAN4 introduced a special ‘BCS4’, the BCS4 can be seen as normal BCS, whose function has no different with the other BCSs such as BCS1/2/3, since all of them are used to specific the different supported channel bandwidth for the same band combination configured as different BCSs. i.e the above examples can also be applied to BCS4.
When RAN4 introduced a special ‘BCS4’, it used to support any possible bandwidth combinations of each band, which is different with what we are using with the traditional BCS. However, in our understanding, there are no different with the traditional BCS from RAN2 signnalling aspect, since the UE supported channel bandwidths for each band are already limited by the IoDT signalling of channelBWs-DL and channelBWs-UL. We believe the main purpose of introduction of new capability such as additional minimum channel bandwidth is also limit the scope of the UE supported channel bandwidth for IoDT testing. Therefore, we think the current RAN2 signallings are enough for BCS4. i.e. no need to introduce new signalling to indicate the minimum channel bandwidth.
Proposal.  Signalling of BCS4 support per band combination.

3	Conclusion
In this paper, we give some discussions on the UE capabilities signalling methods to enable BCS4 support. After checking RAN2’s current signallings, we think there is no need to introduce new signalling.
Proposal.  Signalling of BCS4 support per band combination.
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5	channelBWs-DL and channelBWs-UL signalling
	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, and all the remaining bits in channelBWs-DL-v1590 shall be set to 0.

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 for and validate instead the channelBW-90mhz and the supportedBandwidthCombinationSet. For serving cells with other channel bandwidths the network validates the channelBWs-DL, the supportedBandwidthCombinationSet, the asymmetricBandwidthCombinationSet (for a band supporting asymmetric channel bandwidth as defined in clause 5.3.6 of TS 38.101-1 [2]) and supportedBandwidthDL.
	Band
	Yes
	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, and all the remaining bits in channelBWs-UL-v1590 shall be set to 0.

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 for and validate instead the channelBW-90mhz and the supportedBandwidthCombiantionSet. For serving cells with other channel bandwidths the network validates the channelBWs-UL, the supportedBandwidthCombinationSet, the asymmetricBandwidthCombinationSet (for a band supporting asymmetric channel bandwidth as defined in clause 5.3.6 of TS 38.101-1 [2]) and supportedBandwidthUL.
	Band
	Yes
	N/A
	N/A
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