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Introduction
In last RAN2 meeting [1], the definition of fallback per CC feature set was discussed but no conclusions were reached.
	R2-2010539	Definition of fallback per CC feature set	Ericsson	CR	Rel-15	38.306	15.11.0	0457	-	F	NR_newRAT-Core
-	[011] Intermediate, Rapporteur: To continue discussing: whether there is any parameter in feature set per CC that may be unclear regarding the definition of fallback of feature set per CC (for both Rel-15 and Rel-16); how to capture any identified parameters into the definition of fallback of feature set per CC
[011] Postponed

R2-2010538	Definition of fallback per CC feature set	Ericsson	CR	Rel-16	38.306	16.2.0	0456	-	A	NR_newRAT-Core
[011] Postponed



In this contribution, we further discuss the definition of fallback per CC feature and fallback per band feature set considering Rel-15 and Rel-16 capabilities.
Discussion
In TS 38.306, there are the following definitions.
	Fallback per band feature set: A feature set per band that has same or lower values than the reported values from the reported feature set per band for a given band.
Fallback per CC feature set: A feature set per CC that has lower value of UE supported MIMO layers and BW while keeping the numerology and other parameters the same from the reported feature set per CC for a given carrier per band.



For Rel-15 per CC feature set, it includes capabilities: Subcarrier spacing, Bandwidth, MIMO layers, Modulation order. The lower value of MIMO layers and bandwidth is the fallback capabililty while keeping the numerology the same. However, for the modulation order, supportedModulationOrderDL/supportedModulationOrderUL in FSPC is used to calculate the max data rate, rather than the real used modulation order for scheduling, so the fallback mechanism does not need to apply to this capability.
Observation 1: supportedModulationOrderDL/supportedModulationOrderUL in FSPC is used to calculate the max data rate, rather than the real used modulation order for scheduling.
Proposal 1: For Rel-15 per CC feature set, fallback per CC feature set is a feature set per CC that has lower value than the reported values (i.e. MIMO layers and BW) while keeping the numerology and modulation order the same.
For Rel-16 per CC feature set, more capabilities are introduced such as multiDCI-MultiTRP-r16 and supportFDM-SchemeB-r16 in FeatureSetDownlinkPerCC. Moreover, the IE supportFDM-SchemeB-r16 is ENUMERATED {supported}. It is unclear on how to understand the lower value of a capability in ENUMERATED {supported} type. Technically, if the UE supports a capability X in ENUMERATED {supported} type, the NW can configure the associated function or does not configure the associated function, and UE would anyway support these configurations. Thus, the fallback mechanism does not need to apply to such capabilities, e.g. capability in ENUMERATED {supported} type.
Observation 2: Capability with ENUMERATED {supported} type is introduced in Rel-16 and more capabilities in such type may be introduced in onward releases.
To further clarify such special capabilities in ENUMERATED {supported} type, there are some potential ways:
1. Clarify that fallback per CC feature set is a feature set per CC that has lower value than the reported values while keeping the numerology and other explicitly stated parameters (i.e. modulation order, capability in ENUMERATED {supported} type) the same.
2. Add a NOTE that fallback mechanism does not apply to capabilities in ENUMERATED {supported} type.
3. Others?
Proposal 2: Clarification on fallback per CC feature set for Rel-16 is needed.
Generally, a consistent/future-proof wording for definition in Rel-15 and Rel-16 is preferred. The possible Rel-15 and Rel-16 changes are given as below:
	Fallback per CC feature set: A feature set per CC that has lower value than the reported capabilitiesof UE supported MIMO layers and BW while keeping the numerology and other explicitly stated parameters (i.e. modulation order, capability in ENUMERATED {supported} type) the same from the reported feature set per CC for a given carrier per band.	Comment by Huawei: Alt1 (only for Rel-16)
NOTE: Fallback mechanism does not apply to capability in ENUMERATED {supported} type.	Comment by Huawei: Alt2 (only for Rel-16)


Except for the above problem which is postponed from the last RAN2 meeting, there is another issue on fallback capability. For fallback per CC feature and fallback per band feature set, fallback capability is mainly defined as “lower values than the reported values”. However, “lower values” than the reported values does not always means the lower capability. Taking timeDurationForQCL as an example, the “lower value” means the “better capability”. Using hoppingScheme as another example, it is unclear which value is the lower value, e.g. interSlotHopping or interRepetitionHopping. We understand the intention of “lower values than the reported values” is the “lower capabilities than the reported capabilities”.
timeDurationForQCL                      SEQUENCE {
        scs-60kHz                           ENUMERATED {s7, s14, s28}                      OPTIONAL,
        scs-120kHz                          ENUMERATED {s14, s28}                          OPTIONAL
}
	timeDurationForQCL
Defines minimum number of OFDM symbols required by the UE to perform PDCCH reception and applying spatial QCL information received in DCI for PDSCH processing as described in TS 38.214 [12] clause 5.1.5. UE shall indicate one value of the minimum number of OFDM symbols per each subcarrier spacing of 60kHz and 120kHz.



    pusch-RepetitionTypeB-r16        SEQUENCE {
        maxNumberPUSCH-Tx-r16            ENUMERATED {n2, n3, n4, n7, n8, n12},
        hoppingScheme-r16                ENUMERATED {interSlotHopping, interRepetitionHopping, both}
    }                                                                              OPTIONAL,

Thus, for the definition of fallback per CC feature and fallback per band feature set, re-wording is suggested such as “…that has lower capabilities than the reported capabilities…”.
Proposal 3: It is suggested to re-word the definition of fallback per CC feature and fallback per band feature set, such as “…that has lower capabilities than the reported capabilities…”.
[bookmark: _GoBack]The corresponding Rel-15 CR for Proposal 3 are provided in [2]. The clarification for Proposal 2 for at least Rel-16 is needed, which can be provided in one Rel-16 CR (after concluded by RAN2) with mirror changes in [2] included.
Conclusion
[bookmark: OLE_LINK3]In this contribution, we discuss the definition of fallback per CC feature and fallback per band feature set. Observations and proposal are summarized as below.
Observation 1: supportedModulationOrderDL/supportedModulationOrderUL in FSPC is used to calculate the max data rate, rather than the real used modulation order for scheduling.
Proposal 1: For Rel-15 per CC feature set, fallback per CC feature set is a feature set per CC that has lower value than the reported values (i.e. MIMO layers and BW) while keeping the numerology and modulation order the same.
Observation 2: Capability with ENUMERATED {supported} type is introduced in Rel-16 and more capabilities in such type may be introduced in onward releases.
Proposal 2: Clarification on fallback per CC feature set for Rel-16 is needed.
Proposal 3: It is suggested to re-word the definition of fallback per CC feature and fallback per band feature set, such as “…that has lower capabilities than the reported capabilities…”.
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