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1. Introduction

Format of TS38.306 was introduced last year. However UE capabilities becomes stable nowadays so this contribution provides some further discussion on TS38.306.

2. Discussion
The L1 UE capability information structure was originally intended to split into RF capabilities in band combination and baseband capabilities in baseband processing combination so baseband processing capabilities are grouped into phy-Parameters. However due to latest agreement made at last RAN2, the intention has gone due to ambiguities to distinction between two, increased signaling overhead and more test efforts. Now the L1 UE capabilities are included in band, band combination and band/band combination agnostic physical parameters without distinction of dedicated band combination and baseband processing capabilities [1]. With the latest UE capability structure, we need to consider how to group parameters into RF-parameters and Phy-Parameters in TS38.306 and it is proposed to group parameters included in featureSets, bandNR and bandCombination into RF-Parameters and only parameters included in Phy-Parameters into Phy-Parameters.   
[Proposal1]: Group parameters included in featureSets, bandNR and bandCombination into RF-Parameters and only parameters included in Phy-Parameters into Phy-Parameters. 
With the distinction of band combination and baseband processing combination, band combination has only a few parameters such as MIMO capabilities (i.e. number of supported MIMO layers) and bandwidth capabilities so the fallback band combination was related with the parameters. Note fallback baseband processing combination was not clear. With the introduction of feature sets, we need to consider how to apply fallback concept into feature sets in addition to fallback band combination. For fallback band combination, we think the definition used in LTE (“A band combination that would result from another band combination by releasing at least one SCell or uplink configuration of SCell.”) can be reused as the baseline. However it needs further discussion on “An intra-band non-contiguous band combination is not considered to be a fallback band combination of an intra-band contiguous band combination.” and we may need to ask RAN1/4. For fallback feature sets, we need an agreement on how the lower values of the reported capabilities from a FeatureSetDownlink/UplinkPerCC(PerBand) can be interpreted as supported by the UE (bandwidth, number of MIMO layers, modulation order and SCS). If we use the LTE logic, the lower values for MIMO and modulation order would be expected to be supported by the UE, and for BW, using the BCS and fallback group definition can potentially be used to interpret the support of lower values. But we do not know the interpretation of lower value of SCS and when all the four parameters are combined as a featureSet capability. The same interpretation is needed for the FeatureSetDownlink/UplinkPerBand IEs. We may need to ask RAN1/4 on how the lower values for these capability parameters are to be interpreted.
[Proposal2]: Fallback band combination is defined as a band combination that would result from another band combination by releasing at least one SCell or uplink configuration of SCell.
[Proposal3]: We may need further discussion on “An intra-band non-contiguous band combination is not considered to be a fallback band combination of an intra-band contiguous band combination.”

[Proposal4]: It is proposed to send LS to RAN1/4 on how to interpret the lower values of the UE reported capabilities from FeatureSetDownlink/UplinkPerCC (PerBand)
L1 capabilities becomes stable based on the inputs provided by RAN1/4 [2][3]. In the LS when the candidate value sets are indicated in the column of RAN WG recommendation, it doesn’t mention whether optional or mandatory and the current TS38.306 indicates TBD yet. It may be natural to assume that kind of parameter is optional.

[Proposal5]: RAN2 is asked to discuss if we assume the L1 parameters that have candidate value sets as optional. We may need to be confirmed by RAN1/4. 
In the description of capability parameters in the current TS38.306, it has a column “Per”. Original intention was to provide the information whether it is signaled per UE, band, band combination or baseband processing combination. However now baseband processing combination is gone and some parameters are signaled in multiple places (e.g. max number of MIMO layers is signaled either per band or per feature set downlink/uplink CC. To clean up, it is proposed to define type for UE capabilities and replace the column “Per” by type. 
[Proposal6]: Define the following types for UE capabilities and replace the column “Per” in the field description. 
· Type 1: Parameter per UE

· Type 2: Parameter per band parameters

· Type 3: Parameter per band combination

· Type 4: Parameter per feature set downlink/uplink per band combination

· Type 5: Parameter per component carrier per feature set downlink/uplink per band combination
In the current TS38.306 has a sub-clause “4.1.3 Max data rate with ue-CategoryDL and ue-CategoryUL”. We had agreement UE category is not needed for EN-DC operation but it was made based on the low-data rate device for SA. However it has not been discussed until now and it is questioned whether we still keep the sub-clause for Rel-15. 
[Proposal7]: RAN2 is asked to discuss whether “4.1.3 Max data rate with ue-CategoryDL and ue-CategoryUL” needs to be kept for Rel-15. 
3. Conclusion
In this contribution, we have seen some further discussion on TS38.306 based on the latest situation and the following proposals are made. Also please see the draft LS to RAN1/4 on fallback feature sets [4].

[Proposal1]: Group parameters included in featureSets, bandNR and bandCombination into RF-Parameters and only parameters included in Phy-Parameters into Phy-Parameters. 

[Proposal2]: Fallback band combination is defined as a band combination that would result from another band combination by releasing at least one SCell or uplink configuration of SCell.
[Proposal3]: We may need further discussion on “An intra-band non-contiguous band combination is not considered to be a fallback band combination of an intra-band contiguous band combination.”

[Proposal4]: It is proposed to send LS to RAN1/4 on how to interpret the lower values of the UE reported capabilities from FeatureSetDownlink/UplinkPerCC (PerBand)
[Proposal5]: RAN2 is asked to discuss if we assume the L1 parameters that have candidate value sets as optional. We may need to be confirmed by RAN1/4. 

[Proposal6]: Define the following types for UE capabilities and replace the column “Per” in the field description. 

· Type 1: Parameter per UE

· Type 2: Parameter per band parameters

· Type 3: Parameter per band combination

· Type 4: Parameter per feature set downlink/uplink per band combination

· Type 5: Parameter per component carrier per feature set downlink/uplink per band combination
[Proposal7]: RAN2 is asked to discuss whether “4.1.3 Max data rate with ue-CategoryDL and ue-CategoryUL” needs to be kept for Rel-15. 
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