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1	Introduction
[bookmark: _Ref178064866]In RAN#113-e, the definition of fallback in case of feature sets per CC, was further discussed and the following was noted in the summary discussion document [1]:
All companies agree to the intension of Option 2 (R2-3101660/R2-3101661) that “lower values” does not always means “lower capability” (i.e. change “lower values” to “lower capabilities”), but some companies proposed to keep the “same or” in the definition of Fallback per band feature set in order to avoid the UE indicating the same capability.
In addition, some companies explained that Option 1 touched different aspect to clarify which capabilities the fallback behaviour concept for feature set per CC applies. There are some supports for the intention of this CR (Option 1). Meanwhile some companies think the Option 2 is sufficient now and more generic definition is to be considered later.
Proposal 2: Agree CR R2-2101660/R2-2101661 with revision i.e. keep the “same or” in the definition of Fallback per band feature set.
as noted above, the issue with the wording “lower values” instead of “lower capabilities” used in 38.306 definition of fallback for feature sets was corrected with the CRs above as baseline (the final CRs agreed can be found in [2][3]). However, it remained open on what approach to follow for the definition of fallback feature set per CC, considering that some Rel-15 and Rel-16 parameters are currently not listed in such definition. Hence, this contribution further discusses the issue, considering also aspects previously raised in [4] (in RAN2-112-e) and proposes a way forward.
2	Discussion
Considering the agreed changes in [2][3], the definition of fallbacks in different aspects in 38.306 should be as follows:Fallback band combination: A band combination that would result from another band combination by releasing at least one SCell or uplink configuration of SCell, or SCG. An intra-band non-contiguous band combination is not considered to be a fallback band combination of an intra-band contiguous band combination.
Fallback per band feature set: A feature set per band that has same or lower capabilities than the reported capabilities from the reported feature set per band for a given band.
Fallback per CC feature set: A feature set per CC that has lower capabilities 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.


As can be seen from the definitions above, the intention of “Fallback band combination” and “Fallback per band feature set” is to have a broad concept for fallbacks, while exceptional cases are listed explicitly e.g. “intra-band non-contiguous” case in the “Fallback band combination” definition. 
Namely, for feature set per CC, when this fallback concept was discussed in RAN2, it was concluded that only SCS was not applicable to this concept (see excerpt below, and complete document in [5]).
All other parameters present in Feature Set per CC level in Rel-15 where considered as part of the fallback concept, including modulation order (as also detailed in the first paragraph of the box above). As part of fallback definition, it is RAN2’s understanding that for MIMO layers, modulation order and supported bandwidth, the UE is expected to support lower values than advertised: lower MIMO layers, lower modulation order and lower BW respectively, as allowed by the RAN1/RAN4 specifications. For lower BW interpretation, RAN2 also has the understanding that, the UE is expected to support only the lower BWs (and corresponding numerologies) that are reported as IOT tested by the UE (where the set of supported BWs for each band are reported separately from the FeatureSetDownlinkPerBand and FeatureSetUplinkPerBand structures, using the IEs channelBWs-DL and channelBWs-UL).
RAN2 has decided that the fallback configuration is not applicable to sub-carrier spacing. For a particular SCS reported as supported by the UE for FeatureSetDownlinkPerCC and FeatureSetUplinkPerCC structures, the UE is expected to support the lower values of BW, modulation order and MIMO layers for the same SCS, and the lower BW/modulation/MIMO layer information is not applicable to a different SCS.


[bookmark: _Toc67466184]For Rel-15, all the parameters present on Feature Set per CC level are applicable to the fallback concept defined in TS 38.306, except for SCS.
Hence, for Rel-15, it is sufficient to discuss how to capture those in 38.306. But since it is better to align with the formulation to be used in Rel-16, the Rel-16 parameters are also discussed below.

For Rel-16, the following additional fields are present for FeatureSetDownlinkPerCC (no fields for Rel-16 are currently captured in 38.331 for FeatureSetUplinkPerCC):

FeatureSetDownlinkPerCC-v1620 ::=   SEQUENCE {
    -- R1 16-2a: Mulit-DCI based multi-TRP
    multiDCI-MultiTRP-r16               MultiDCI-MultiTRP-r16                                                   OPTIONAL,
    -- R1 16-2b-3: Support of single-DCI based FDMSchemeB
    supportFDM-SchemeB-r16              ENUMERATED {supported}                                                  OPTIONAL
}
MultiDCI-MultiTRP-r16 ::=           SEQUENCE {
    maxNumberCORESET-r16                ENUMERATED {n2, n3, n4, n5},
    maxNumberCORESETPerPoolIndex-r16    INTEGER (1..3),
    maxNumberUnicastPDSCH-PerPool-r16   ENUMERATED {n1, n2, n3, n4, n7}
}

For multiDCI-MultiTRP, the UE capability should be part of the fallback concept, since this is in line with its field description in 38.306 (also in the box below) which specifies that such capability indicates the maximum value the UE supports, i.e. the UE supports lower values as well.multiDCI-MultiTRP-r16
Indicates whether the UE supports multi-DCI based multi-TRP and support of fully/partially overlapping PDSCHs in time and non-overlapping in frequency. This capability applies only to BWPs where two values of coresetPoolIndex are configured. The capability signalling contains the following:

-	maxNumberCORESET-r16 indicates maximum number of CORESETs configured per BWP per cell in addition to CORESET 0.
-	maxNumberCORESETPerPoolIndex-r16 indicates maximum number of CORESETs configured per coresetPoolIndex per BWP per cell in addition to CORESET 0.
-	maxNumberUnicastPDSCH-PerPool-r16 indicates maximum number of unicast PDSCHs per coresetPoolIndex per slot.



[bookmark: _Toc67466185]The field multiDCI-MultiTRP should be applicable to the fallback concept defined in 38.306.
For supportFDM-SchemeB, there is no particular impact to consider it part of the fallback concept, since it just has the value as ENUMERATED {supported}. Therefore, no lower values need to be discussed on whether they are also applicable for a fallback RRC configuration or not. It should be noted that the other fallback concepts defined in 38.306 are generic definitions, and thus also include parameters with a single value, i.e. not exception is made for those cases.

[bookmark: _Toc67466186]The field supportFDM-SchemeB could be applicable to the fallback concept defined in 38.306. Similar parameters with a single value are also applicable to the fallback concept e.g. for Feature Set level as well.
[bookmark: _Hlk61267398]Therefore, the definition of fallback for feature set per CC must be updated in 38.306 to account for the parameters in Rel-15 and Rel-16 discussed above. Two options are available:
 
Option 1 Make a general fallback definition for feature set per CC;
Option 2 Add explicitly to fallback definition for feature set per CC each field that is subject to fallback;

A general definition is already used for the other fallback definitions in 38.306, thus it seems there is no need to make explicit additions of each feature in the fallback definition of feature set per CC, as in option 2. This may risk for features to be actually forgotten to be added (as modulation order for Rel-15) and constant update every time we have new features in such level. 
Moreover, while from RAN2 perspective nothing prevents a generic definition as described above, it would be good to also confirm this with RAN1 and RAN4. It is thus proposed to use option 1 and confirm this with other WGs.

[bookmark: _Toc67466187]The fallback definition for feature set per CC in 38.306 should be captured in a generic way as done for feature set level. Send an LS to confirm with RAN1 and RAN4 whether this approach does not pose any issue.
3	Conclusion
In the previous sections we made the following observations: 
Observation 1	For Rel-15, all the parameters present on Feature Set per CC level are applicable to the fallback concept defined in TS 38.306, except for SCS.
Observation 2	The field multiDCI-MultiTRP should be applicable to the fallback concept defined in 38.306.
Observation 3	The field supportFDM-SchemeB could be applicable to the fallback concept defined in 38.306. Similar parameters with a single value are also applicable to the fallback concept e.g. for Feature Set level as well.
Based on the discussion in the previous sections we propose the following:
Proposal 1	The fallback definition for feature set per CC in 38.306 should be captured in a generic way as done for feature set level. Send an LS to confirm with RAN1 and RAN4 whether this approach does not pose any issue.
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