[bookmark: _Toc193024528]3GPP TSG-RAN WG2 Meeting #115-e	R2-2107126
e-Meeting, 16-27 August 2021	

Source: 			Qualcomm Incorporated, Nokia, Nokia Shanghai Bell
Title: 				Introduction of BCS4 and BCS5
Document for: 	Decision
Agenda Item: 	8.22
1. Introduction
In this document, we discuss RAN2 aspect of new BCS concept, BCS4 and BCS5, as indicated by RAN4 [1].
2. Discussion
2.1. UE capability signalling solution
In [1], RAN4 requested RAN2 to look into:
· “a solution that permits UE capability to indicate the channel bandwidths supported in each band within band combination only applied for BCS5.”
Essentially, BCS5 requires the UE signalling to convey the channel bandwidth restriction per CC, and the existing signalling for the maximum channel bandwidth (supportedBandwidthUL / supportedBandwidthDL) is not sufficient. Two solutions were identified in RAN4.
· Solution 1: introduce a new UE signalling in IE FeatureSetUplinkPerCC /FeatureSetDownlinkPerCC (i.e., channelBWs-UL-ca/channelBWs-DL-ca) to allow UE to report the channel bandwidths it supports by bitmap on each CC of the band combination. 
· 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.
The solution 2 is to let the UE signal the maximum bandwidth (existing parameters) and the minimum bandwidth (new parameters) for UL and DL per CC. This means that the UE shall support any possible CC bandwidth between the minimum and the maximum, among those defined by RAN4 specification. The solution 1 on the other hand allow the UE to explicitly signal for each defined bandwidth whether the UE support it or not, e.g. the UE can indicate it supports 20MHz and 40MHz, but does not support 30MHz.
While the solution 1 allows flexibility for UE implementation, we do not consider such flexibility is absolutely necessary. Furthermore, the solution 1 requires bitmap signalling (today’s channelBWs-UL/DL in including the v1590 extension requires up to 28bits), and the solution 2 requires enumerated field (today’s SupportedBandwidth requires 5bits). Given the new parameter needs to be signalled per CC for both UL and DL, the signalling overhead is not negligible.
We therefore propose to adopt solution 2. It can be done by extending the feature set per CC UL and feature set per CC DL to include SupportedBandwidth, indicating the supported minimum bandwidth.
Proposal 1:	Adopt solution 2: Extend the feature set per CC UL and feature set per CC DL to include SupportedBandwidth, indicating the supported minimum bandwidth.
2.2. Applicability to intra-band EN-DC BCS
Currently there are two UE capability parameters for bandwidth combination set.
· supportedBandwidthCombinationSet
· supportedBandwidthCombinationSetIntraENDC
It is our understanding that in the RAN4 discussion the new BCS concept, BCS4 and BCS5, is considered applicable to NR CA and SUL. It should be noted that BCSs of NR CA is also applicable in NR-DC and NR component of inter-band MR-DC.
Proposal 2:		RAN2 to confirm the new BCS concept, BCS4 and BCS5, is applicable to NR CA, NR-DC and NR component of inter-band MR-DC, and is not applicable to intra-band EN-DC and intra-band NE-DC.
2.3. Applicability to DAPS
DAPS feature leverages the UE capability for CA which is used to express UE’s capability for source cell and target cell configurations during DAPS handover. BCS is not an exception there. We simply propose to keep the principle and allow the use of BCS4 and BCS5 for the purpose of DAPS handover.
Proposal 3:	The new BCS concept, BCS4 and BCS5, is applicable to DAPS.
2.4. Backward compatibility
The new UE capability parameters for the supported minimum CC bandwidth will be disregarded by the network not implementing the new BCS5 solution. The network can still rely on other BCS(s) supported by the UE. It should be noted that BCS0 is mandatory for existing band combinations, and therefore there is always a BCS that the legacy network can fallback to.
In the future, we may see cases where a new band combination is defined only with BCS4 and/or BCS5. Legacy network won’t support such band combination anyway and new network supporting such band combination will understand the new UE capability signalling.
Proposal 4:	RAN2 to confirm the new BCS concept, BCS4 and BCS5, can be introduced within the existing band combination list, i.e. no need to introduce a new band combination list.
2.1. Protocol release
RAN4 is working on the new BCS concept as part of their release-17 WI. It seems natural to implement the UE capability signalling in release-17.
It is desirable however to make UE capabilities related to the support for band combinations release independent. UE capability signalling for BCS4 is already supported from release-15 and does not require any additional RRC siganalling change. It can therefore be supported in release independent manner. As for the BCS5, we already clarified in the previous section that the new UE capability signalling does not cause any backward compatibility issues.
Proposal 5:	New UE capability signalling for BCS5 is introduced in release-17.
Proposal 6:	RAN2 to confirm BCS4/BCS5 can be supported in release independent manner.
3. Conclusion
In this document, we analysed RAN2 aspect of new BCS concept, BCS4 and BCS5, as indicated by RAN4 [1]. The following proposals were made based on the analysis.
Proposal 1:	Adopt solution 2: Extend the feature set per CC UL and feature set per CC DL to include SupportedBandwidth, indicating the supported minimum bandwidth.
Proposal 2:		RAN2 to confirm the new BCS concept, BCS4 and BCS5, is applicable to NR CA, NR-DC and NR component of inter-band MR-DC, and is not applicable to intra-band EN-DC and intra-band NE-DC.
Proposal 3:	The new BCS concept, BCS4 and BCS5, is applicable to DAPS.
Proposal 4:	RAN2 to confirm the new BCS concept, BCS4 and BCS5, can be introduced within the existing band combination list, i.e. no need to introduce a new band combination list.
Proposal 5:	New UE capability signalling for BCS5 is introduced in release-17.
Proposal 6:	RAN2 to confirm BCS4/BCS5 can be supported in release independent manner.
CRs are provided in [2] and [3].
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