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1. Introduction
About the BCS4/5, an LS was received from RAN4 [1], in which the BCS4 would be introduced from Rel15/16 without any new UE capability signaling, while the BCS5 would be introduced from Rel17 with some new signaling together to limit the supported bandwidth per CC per band combination.
In this paper, we will further discuss the BCS4/5 impact to the UE capability structure and reporting.
2. Discussion
In this chapter, we first discuss BCS4 impact to the Rel15/16 spec and then discuss BCS4/5 impact to the Rel17 spec. 
2.1 BCS 4 
In the current spec, the UE would determine the supported bandwidth based on the {supportedBandwidthCombinationSet , channelBWs-UL/DL, supportedBandwidthDL/UL}, in which, though the supportedBandwidthCombinationSet was defined as a bit string with 32 bits, in the current RAN4 spec, only BCS 0/1/2/3 were defined.
	supportedBandwidthCombinationSet  BIT STRING (SIZE (1..32))
Defines the supported bandwidth combination for the band combination set as defined in the TS 38.101-1 [2], TS 38.101-2 [3] and TS 38.101-3 [4]. Field encoded as a bit map, where bit N is set to "1" if UE support 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 / leftmost bit (bit 0) corresponds to the Bandwidth Combination Set 0, the next bit corresponds to the Bandwidth Combination Set 1 and so on. It is mandatory if the band combination has more than one NR carrier (at least one SCell in an NR cell group) or is an intra-band EN-DC combination or both.


Now, according to the LS, the BCS 4 was introduced to define a new type of BCS that would include all of the channel bandwidths that the UE supports for a given band in the band combination. In other words, once the BCS4 was indicated in the supportedBandwidthCombinationSet, the network can determine the supported bandwidth based on the {channelBWs-UL/DL, supportedBandwidthDL/UL}.
Proposal 1: In Rel 15/16, once the BCS4 was indicated by the UE, the network that support BCS4 can further determine the supported bandwidth based on the {channelBWs-UL/DL, supportedBandwidthDL/UL}.
Furthermore, according to [1], BCS4 means all the possible bandwidth configurations for each band in a band combination would be supported. Considering the backward compatibility, obviously, if the BCS4 was supported for a BC, it shall also support the other BCS (0~3) that has been included in the RAN4 spec. For that the legacy R15/R16 gNB may not support BCS4 feature, even the UE report the BCS4, these legacy gNBs can’t understanding the meaning of the BCS4, thus to make sure the legacy gNBs can work normally, the UE shall also indicated its supported BCS0/1/2/3 in the supportedBandwidthCombinationSet to the network. 
Proposal 2: In Rel 15/16, if the BCS4 was supported for a BC, the UE shall also indicate the other BCS (0~3) that have been included in the RAN4 spec.
2.2 BCS 5 
[bookmark: OLE_LINK38][bookmark: OLE_LINK37]About the BCS5, as described in the LS [1], the BCS5 is functionally equivalent to BCS4 except no new signalling defined for BCS4. Two alternative solutions on introducing additional signalling only applied for BCS5 were proposed as below, and it’s up to RAN2 to determine the signaling design:
	· 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, 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.



Before we discuss which solution is better, we first need to clarify the relationship between the BCS4 and BCS5. Though in the LS, it said the BCS5 is functionally equivalent to the BCS4, the BCS5 can indicate more limitation to the supported bandwidth. Thus for a release 17 UE, if the UE indicate more limitation with the new signaling to limit the supported bandwidth per CC, it shall indicate BCS5 and not indicate BCS4. Similarly, if the UE has IOT tested all of the supported bandwidth, and there is no need to indicate more limitation with the new signaling, the UE shall indicate the BCS4 instead of the BCS5.
Proposal 3: For a release 17 UE that support BCS4/5 feature, if it indicates more limitation with the new signaling to limit the supported bandwidth per CC, it shall indicate BCS5 and not indicate BCS4. 
Proposal 3a: In Rel17, if the UE has IOT tested all of the supported bandwidth, and there is no need to indicate more limitation with the new signaling, the UE shall indicate the BCS4 instead of the BCS5.
Furthermore, similar to the proposal 2, to make sure that the legacy gNB can understand the supported bandwidth correctly, it shall also indicate the other BCS (0~3) that have been included in the RAN4 spec.
Proposal 4: In Rel 17, if the BCS4 or BCS5 was supported for a BC, the UE shall also indicate the other BCS (0~3) that have been included in the RAN4 spec for that BC.
Now we back the above to solutions, obviously the solution 1 need more bits than the solution 2, considering that this new signaling would be introduced per CC per BC, the solution 2 is preferred from the signaling overhead aspect.
Proposal 5: The solution 2 (introducing minimum supported bandwidth) is preferred from the signaling overhead aspect.
2.3 Other
In the last meeting, about the BCS, there was also a conclusion for the BCS of the fallback BC as below:
	RAN2 confirms that the channel bandwidths of a (not signalled) fallback BC are determined by the bandwidth combination set (BCS) that the UE supports for the explicitly signalled parent BC. In other words, the NW interprets a BCS ID only in combination with the table row that the signalled BC refers to.


Obviously, this conclusion shall also work even the BCS4/5 was indicated. 
Proposal 6: Ran2 confirm that the below conclusion still work even the BCS4/5 was indicated: 
The channel bandwidths of a (not signalled) fallback BC are determined by the bandwidth combination set (BCS) that the UE supports for the explicitly signalled parent BC.
Based on the above discussion, 4 draft CRs have also been provided in [2] [3] [4] [5].
Proposal 7: Agree the draft CR in [2] [3] [4] [5].
3. Conclusion and proposals
With the above analysis, we have the following proposals:
Proposal 1: In Rel 15/16, once the BCS4 was indicated by the UE, the network that support BCS4 can further determine the supported bandwidth based on the {channelBWs-UL/DL, supportedBandwidthDL/UL}.
Proposal 2: In Rel 15/16, if the BCS4 was supported for a BC, the UE shall also indicate the other BCS (0~3) that have been included in the RAN4 spec.
Proposal 3: For a release 17 UE that support BCS4/5 feature, if it indicates more limitation with the new signaling to limit the supported bandwidth per CC, it shall indicate BCS5 and not indicate BCS4. 
Proposal 3a: In Rel17, if the UE has IOT tested all of the supported bandwidth, and there is no need to indicate more limitation with the new signaling, the UE shall indicate the BCS4 instead of the BCS5.
Proposal 4: In Rel 17, if the BCS4 or BCS5 was supported for a BC, the UE shall also indicate the other BCS (0~3) that have been included in the RAN4 spec for that BC.
Proposal 5: The solution 2 (introducing minimum supported bandwidth) is preferred from the signaling overhead aspect.
Proposal 6: Ran2 confirm that the below conclusion still work even the BCS4/5 was indicated: 
The channel bandwidths of a (not signalled) fallback BC are determined by the bandwidth combination set (BCS) that the UE supports for the explicitly signalled parent BC.
[bookmark: _GoBack]Proposal 7: Agree the draft CR in [2] [3] [4] [5].
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