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Introduction
After RAN2#101, RAN2 received LSs from RAN1 and RAN4 on features for capability signaling. In these LSs, there was a long list of type 3 capabilities, i.e. capabilities relevant to both RF and Baseband. In email discussion [xx], all these parameters were added to per CC per BPC in the current UE capability structure in 6.3.3 of 38.331. Since then, the BC and BPC structure has been further discussed in email discussion [101#41], to which there is yet no conclusion. Still, we are concerned about the number of capabilities signaled per CC per BPC in the current structure, and we would like to have a discussion whether some of these parameters could be signaled per UE instead. Careful consideration is needed when designing the signaling structure to avoid signaling explosion.
[bookmark: _Ref178064866]Discussion
The following UE NR capability types were defined in past LS to RAN1 and RAN4 (R2-1712078):
	Type 1:  Layer-1 features relevant to RF characteristics
· They are reported per band (not per band combination).
Type 2:	Layer-1 features that influence baseband processing when UE is configured with NR CA/MR-DC/SUL
· They are reported in the baseband capability combination signaling.
Type 3;	Layer-1 features having both Type 1 and Type 2 characteristics (like the MIMO capability and the other LTE UE capabilities included per band in the band combination or per band combination)
· It is noted that for type-3 features RAN2 aims to follow the above agreements and working assumptions made for the MIMO capability.
	Type 4:  Layer-1 features independent from the other features and not categorized into any of the above types
· In LTE, they are defined as physical layer parameters in TS 36.306. They are reported without linkage to band combination signalling.

The lists of capabilities received from RAN1 and RAN4 in LSs [1][2][3], include a long list of capabilities classified as type 3. These were in email discussion 101#10 all tentatively included per CC per BPC in the current UE capability structure. However, when looking through the list, there are many capabilities currently signalled per CC per BPC that are only baseband related. Others have SCS dependency, but since supportedSubCarrierSpacing is already per CC in BPC, it should not be required to have these per CC in BPC. In table 1, we have listed UE NR capabilities currently signaled per CC per BPC, for which we think a discussion is needed whether it could be lifted out of the BC and BPC structure, and be signaled per UE. 

Table 1: NR UE capabilities
	Parameter definition from 38.306
	Comment

	[bookmark: _Ref189046994]crossCarrierScheduling
Indicates whether the UE supports cross carrier scheduling operation for carrier aggregation with carrier indicator field (CIF).  
	For this parameter, there appears to be no direct band dependency. It is also unclear what setting this bit for a CC in a BPC really means. With which other CC is cross carrier scheduling possible. So this needs to be clarified anyway. 
There might be a dependency to SCS, so a separate structure based on SCS should be used, as supportedSubCarrierSpacing is already per CC per BPC.

	csi-RS-MeasSCellWithoutSSB
Defines whether the UE can perform CSI-RSRP and CSI-RSRQ measurement as specified in TS38.215 [ref], where CSI-RS resource is configured for a cell that does not transmit SS/PBCH block. A UE that supports this feature shall also support scellWithoutSSB
	This should be per UE as there is no band dependency

	diffNumerologyAcrossPUCCH-Group
Indicates whether different numerology across PUCCH groups in CA is supported by the UE.
	For this parameter, there appears to be no direct band dependency. There might though be a dependency to SCS, but for that a separate structure based on SCS should be used, as supportedSubCarrierSpacing is already per CC per BPC.

	diffNumerologyWithinPUCCH-Group
Indicates whether UE supports different numerology across carriers within a PUCCH group and a same numerology between DL and UL per carrier for data/control channel at a given time.
	For this parameter, there appears to be no direct band dependency. There might though be a dependency to SCS, but for that a separate structure based on SCS should be used, as supportedSubCarrierSpacing is already per CC per BPC.

	pdcchMonitoringAnyOccasions
[bookmark: _GoBack]Indicates the supported PDCCH search space monitoring occasions. withoutDCI-gap indicates whether the UE supports PDCCH search space monitoring occasions in any symbol of the slot for Type 1-PDCCH common search space configured by dedicated RRC signaling, for a Type 3-PDCCH common search space, or for a UE-specific search space with the capability of supporting at least 44, 36, 22, and 20 blind decodes in a slot for 15 kHz, 30 kHz, 60kHz, and 120 kHz subcarrier spacing values respectively. withDCI-gap indicates whether the UE supports PDCCH search space monitoring occasions in any symbol of the slot with minimum time separation between two consecutive transmissions of PDCCH scrambled with C-RNTI or CS-RNTI for Type 1-PDCCH common search space configured by dedicated RRC signaling, for a Type 3-PDCCH common search space, or for a UE-specific search space, with the capability of supporting at least 44, 36, 22, and 20 blind decodes in a slot for 15 kHz, 30 kHz, 60kHz, and 120 kHz subcarrier spacing values respectively.
	This is only baseband related so could be per UE. 

	pdsch-DifferentTB-PerSlot
Indicates whether the UE supports reception of up to two PDSCHs for different transport blocks with PDSCH scrambled using C-RNTI, TC-RNTI, or CS-RNTI within the same slot or whether the UE supports reception of up to seven PDSCHs for different transport blocks with PDSCH scrambled using C-RNTI or CS-RNTI within the same slot.
	This is only baseband related so could be per UE.

	pusch-DifferentTB-PerSlot
Indicates whether the UE supports transmission of up to two PUSCHs or up to seven PUSCHs for different transport blocks within the same slot.
	This is only baseband related so could be per UE.

	scellWithoutSSB
Defines whether the UE supports configuration of SCell that does not transmit SS/PBCH block.
	This should be per UE as there is no band dependency

	searchSpaceSharingCA
Defines whether the UE supports DL PDCCH search space sharing and/or UL PDCCH search space sharing for carrier aggregation operation
	This is only baseband related so could be per UE.

	srs-AssocCSI-RS
Indicates whether UE supports calculation of the precoder for SRS transmission based on channel measurements using associated NZP CSI-RS resource as described in Section 6.1.1.2 of TS 38.214. UE supporting this feature shall also indicate support of non-codebook based PUSCH transmission
	This is only baseband related so could be per UE.

	srs-TxSwitch
Indicates whether UE supports SRS antenna port switching as defined in Section 6.2.1.2 of TS 38.214.
	This is only baseband related so could be per UE.

	supportedSRS-Resources
Indicates support of SRS resources. The capability signalling comprising indication of: 
· Supported maximum number of aperiodic SRS resources that can be configured for the UE per each BWP
· Supported maximum number of aperiodic SRS resources per slot in the BWP
· Supported maximum number of periodic SRS resources per BWP
· Supported maximum number of periodic SRS resources per slot in the BWP
· Supported maximum number of semi-persistent SRS resources that can be configured for the UE per each BWP
· Supported maximum number of semi-persistent SRS resources per slot in the BWP
· Supported maximum number of SRS antenna port per each SRS resource
	This should be per UE as there is no band dependency

	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 Section 5.1.5. UE shall indicate one value of the minimum number of OFDM symbols per each subcarrier spacing of 60kHz and 120kHz.
	This should be per UE as there is no direct band dependency. There could be one value for each SCS.

	twoPUCCH-Group
Indicates whether two PUCCH group in CA with a same numerology across CCs for data and control channel [at a given time] is supported by the UE.
	This is only baseband related so could be per UE.

	type1-3-CSS
Defines whether the UE is able to receive PDCCH in a Type1-PDCCH common search space configured by dedicated RRC signaling, or in a Type3-PDCCH common search space or in a UE-specific search space, with an associated CORESET duration of 3 symbols in FR2.
	This is only baseband related so could be per UE.

	ue-SpecificUL-DL-Assignment
Indicates whether the UE supports dynamic determination of UL and DL link direction and slot format based on Layer 1 scheduling DCI and higher layer configured parameter UL-DL-configuration-dedicated as specified in TS 38.213.
	This is only baseband related so could be per UE.



As mentioned in the introduction, at point of writing, the discussion on the BPC structure is still not concluded (email discussion [101#41]). However, in order to avoid the risk of signalling explosion we feel it motivated in parallel to have a discussion on the possibility to lift the parameters listed in table 1 out of the BC and BPC structure.
[bookmark: _Toc510696790][bookmark: _Toc510697966][bookmark: _Toc510700012]UE NR capability parameters listed in table 1 are lifted out of the BC and BPC structure and are signaled per UE or SCS.
Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	UE NR capability parameters listed in table 1 are lifted out of the BC and BPC structure and are signaled per UE or SCS.
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