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1. Introduction
In the last meeting, some clarifications on Band Combinations and/or Feature Set were added to the chairman notes [1], based on this, we give some further clarifications and spec impact analysis in this contribution.
2. Discussion
In this chapter, we first give a brief issue description and propose 2 possible options, and then we analyze detail issues for each options.
2.1 Issue description
In the current spec, there is a note to the FeatureSetCombination as below, which was introduced by [2] [3] to reduce the signaling overhead.
	NOTE 2:	The UE may advertise a FeatureSetCombination containing only fallback band combinations. That means, in a FeatureSetCombination, each group of FeatureSets across the bands may contain at least one pair of FeatureSetUplinkId and FeatureSetDownlinkId which is set to 0/0.


As described in [1], with this note, if a UE supports only combinations of up to two bands (e.g. BC A+B, BC A+C, BC B+C), the UE can report a super BC with Band A+B+C and set the corresponding elements in the FeatureSetCombination to zero respectively for the BC A+B, BC A+C and BC B+C.
However, in the last meeting, the following RAN2 understanding was added to the chairman notes based on [4], which trigger us to reconsider whether the note 2 is still needed. 
	The UE should not report a super set band combination not supported or not defined in RAN4 only for the purpose to reduce the fallback band combination report, where the consequence is that the network will ignore the super set band combination and its fallback band combinations.


Combined this understanding with the above example, there would be 2 different interpretations:
1: The UE shall not report a super set band combination with bands A+B+C if the UE only supports BC A+B, BC A+C and BC B+C. 
2: The UE can report a BC with A+B+C even the UE only supports BC A+B, BC A+C and BC B+C, for that the UE/Network shall determine the indeed supported BCs (e.g. BC A+B, BC A+C and BC B+C) from both the Bandcombinaitonlist and the FeatureSetCombination.
Proposal 1: Ran2 need to further clarify which option is preferred:
Option 1: The UE shall not report a super set band combination (e.g. BC A+B+C) if the UE only supports the fallback BCs (e.g. Band BC A+B, BC A+C and BC B+C) for the signaling saving purpose.
Option 2: The UE can report a super BC (e.g. BC A+B+C) even the UE only supports fallback (e.g. BC A+B, BC A+C and BC B+C), for that the UE/Network shall justify the indeed supported BCs (e.g. BC A+B, BC A+C and BC B+C) from both the Bandcombinaitonlist and the FeatureSetCombination.
2.2 Option 1
If we go to the option 1 that the UE shall not report a super set band combination (e.g. BC A+B+C) if the UE only supports the fallback BCs (e.g. BC A+B, BC A+C and BC B+C), we need to find other use cases for the Note 2 to the FeatureSetCombination. 
Observation 1:  If option 1 is preferred, RAN2 shall re-evaluate whether the Note2 to the FeatureSetCombination is still needed.
In the last meeting, another issue on NR-DC and CA [5] was proposed and hope RAN2 to confirm that the current UE capability signaling allows the UE to declare band combinations where NR-DC is supported, but NR-CA is not supported. Just as described in [5], if this issue was confirmed, it can be implemented by the method as below:
	1. In the featureSetCombinationDC (for NR-DC), the UE can set FeatureSetUplinkId and FeatureSetDownlinkId for each band to non-zero value, i.e. pointing to a valid feature set.
2. In the featureSetCombination (for CA, mandatory present), the UE can set FeatureSetUplinkId and FeatureSetDownlinkId to 0 for the Band-fr2. This essentially indicates that the UE supports CA band combination with Band-fr1 only.



For example: a UE support DC with FR1 band A + FR2 band B, but it doesn’t support CA with FR1 band A + FR2 band B, then it shall set the featureSetCombination in the original Bandcombination as below:
	featureSetCombination
	FR1 band A
	FR2 band B

	FS group 1
	FeatureSetDownlinkId = 0
FeatureSetUplinkId =0
	FeatureSetDownlinkId = m
FeatureSetUplinkId =n

	FS group 2
	FeatureSetDownlinkId = x
FeatureSetUplinkId =y
	FeatureSetDownlinkId = 0
FeatureSetUplinkId =0


Obviously, if this method/understanding was confirmed, the Note 2 to the FeatureSetCombination can be reused for this scenario. However, to avoid confusion, it better to add a clarification to the Note 2 to indicate the possible use cases. 
Proposal 2: If the UE is allowed to declare band combinations where NR-DC is supported but the NR-CA is not supported, the Note 2 to the FeatureSetCombination can be reused with the following clarification.
	NOTE 2:	The UE may advertise a FeatureSetCombination containing only fallback band combinations. That means, in a FeatureSetCombination, each group of FeatureSets across the bands may contain at least one pair of FeatureSetUplinkId and FeatureSetDownlinkId which is set to 0/0. The UE may use this method to declare band combinations where NR-DC is supported, but the NR-CA is not supported.


On the other hand, if RAN2 confirms that the UE shall not declare band combinations where NR-DC is supported, but NR CA is not supported, currently, we can’t see any use cases for the Note2, the Note2 to the FeatureSetCombination shall be re-evaluated and if there is no use cases, it shall be deleted to avoid confusion.
Proposal 3: If option 1 is preferred and the UE is not allowed to declare band combinations where NR-DC is supported but NR-CA is not supported, the Note 2 to the FeatureSetCombination shall be re-evaluate. If there is no use cases, it shall be deleted to avoid confusion.
2.3 Option 2 
For the option 2, a supper BC (e.g. BC A+B+C) is adopted, according to the current BandCombination structure, the following parameters are defined per BC or per band per BC. 
	CA related Parameters
	ca-ParametersEUTRA/ca-ParametersEUTRA-v1560/ca-ParametersEUTRA-v1570

	
	ca-ParametersNR/ca-ParametersNR-v1540 /ca-ParametersNR-v1550

	
	ca-ParametersNRDC 

	MR-DC parameters
	mrdc-Parameters/mrdc-Parameters-v1580/ mrdc-Parameters-v1590      

	BCS
	SupportedBandwidthCombinationSet/ supportedBandwidthCombinationSetIntraENDC  

	Other
	powerClass-v1530/ne-DC-BC  

	SRS(per Band per BC)
	srs-CarrierSwitch/srs-TxSwitch/supportedSRS-TxPortSwitch-r16  


Obviously, only when these parameters are consistent among the fallback BCs that the UE indeed supported, the UE can put these fallback BCs (e.g. BC A+B, BC A+C and BC B+C) into a supper BC (e.g. BC A+B+C). To avoid mis-reporting, the UE shall keep very careful when adopting such super BC scheme, which may increase the unexpected complexity on the UE. For example, the UE has to check the detail BCS related Info of each fall back BC. Once the UE reports the wrong UE capability, it will also cause some trouble to the network side, e.g the reconfiguration always failed.
Observation 2: The option 2 may increase the unexpected complexity on both UE and network side.
However if companies argues that to keep backward compatibility, the option 2 is preferred, we think it’s better to add a note to the 5.6.1.4 of 38.331 to reminder the UE vendor adopt these Super BC scheme carefully.
Proposal 4: If option 2 is preferred, a note as below shall be added to the 5.6.1.4 of 38.331 to reminder the UE vendor adopt these Super BC scheme carefully.
Note: The UE shall be careful to use a super BC to indicate the fallback BCs on purpose of saving signaling, only when the per BC capabilities are consistent among the fallback BCs, the UE can put the fallback BCs (e.g. BC A+B, BC A+C and BC B+C) in to a supper BC (e.g. BC A+B+C).
If proposal 2,3 or 4 was agreed, we volunteer to provide the CRs.
3. Conclusion and proposals
With the above analysis, we have the following proposals:
Proposal 1: Ran2 need to further clarify which option is preferred:
Option 1: The UE shall not report a super set band combination (e.g. BC A+B+C) when the UE only support the fallback BC (e.g. Band BC A+B, BC A+C and BC B+C) for the signaling saving purpose.
Option 2: The UE can report a super BC (e.g. BC A+B+C) even the UE only support fallback (e.g. BC A+B, BC A+C and BC B+C), for that the UE/Network shall justify the indeed supported BCs (e.g. BC A+B, BC A+C and BC B+C) from both the Bandcombinaitonlist and the FeatureSetCombination.
Observation 1:  If option 1 is preferred, RAN2 shall re-evaluate whether the Note2 to the FeatureSetCombination is still needed.
Proposal 2: If the UE is allowed to declare band combinations where NR-DC is supported but the NR-CA is not supported, the Note 2 to the FeatureSetCombination can be reused with the following clarification.
	NOTE 2:	The UE may advertise a FeatureSetCombination containing only fallback band combinations. That means, in a FeatureSetCombination, each group of FeatureSets across the bands may contain at least one pair of FeatureSetUplinkId and FeatureSetDownlinkId which is set to 0/0. The UE may use this method to declare band combinations where NR-DC is supported, but the NR CA is not supported.


Proposal 3: If option 1 is preferred and the UE is not allowed to declare band combinations where NR-DC is supported but NR-CA is not supported, the Note 2 to the FeatureSetCombination shall be re-evaluate. If there is no use cases, it shall be deleted to avoid confusion.
Observation 2: The option 2 may increase the unexpected complexity on both UE and network side.
Proposal 4: If option 2 is preferred, a note as below shall be added to the 5.6.1.4 of 38.331 to reminder the UE vendor adopt these Super BC scheme carefully.
Note: The UE shall be careful to use a super BC to indicate the fallback BCs on purpose of saving signaling, only when the per BC capabilities are consistent among the fallback BCs, the UE can put the fallback BCs (e.g. BC A+B, BC A+C and BC B+C) in to a supper BC (e.g. BC A+B+C).
If proposal 2,3 or 4 was agreed, we volunteer to provide the CRs.
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