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1. Overall Description:

After 2nd round discussion on UE capability for FR1 intra-band UL CA in Rel-16, RAN4 has reached further agreement intra-band CA features in RAN4 feature list.
For FR1 intra-band non-contiguous CA, UL frequency separation class is agreed to be introduced which indicate the UL frequency separation class UE can support which includes both the aggregated bandwidth and gap bandwidth between two non-contiguous CCs, with per band combination manner. For the UL frequency separation class, it is agreed to introduce 3 classes as below:

	NR NC CA frequency separation class
	frequency separation 

	I
	20 MHz ≤ BWChannel_NC_CA ≤ 100 MHz

	II
	100 MHz < BWChannel_NC_CA ≤ 200 MHz

	III
	200MHz<BWChannel_NC_CA≤ 600MHz


For FR1 intra-band contiguous CA, it is agreed to clarify in the feature that components of UL Bandwidth class, PA architecture and MIMO layer are indicated with dependency relation. So bracket can be removed for component 2 and component 3 in feature index 7-3b.

In summary, feature group 7-3a and 7-3b in RAN4 feature list are further agreed as below:
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	7-3a
	NR CA class List for intra-band non-contiguous CA
	
Indicate the UL frequency separation class that UE can support which includes both the aggregated bandwidth and the gap bandwidth between two non-contiguous CCs for intra-band non-contiguous CA

Note: UL frequency separation class means maximum frequency span between lower edge of lowest component carrier and upper edge of highest component carrier that UE can support in uplink
	Intra-band UL non-contiguous CA band combination
	Yes
	N/A
	Network cannot schedule intra-band non-contiguous  UL CA transmission properly
	
Type 3 (per BC)



	No need
	FR1 only
	N/A
	Based on the agreed WF R4-2005660  both 1PA and 2PA architecture for intra-band non-contiguous UL CA will be considered for UE capability, and MIMO supporting with 4TX for 2PA UL NC CA should not be excluded.

The maximum UL CC number for intra-band UL CA is 2 in Rel-16.

NC CA ULseparation class candidate values:

· ClassI: NC CA separation class≤ 100MHz
· ClassII: 100< NC CA separation class≤ 200MHz
· ClassIII: NC CA separation class > 200MHz and <600MHz
	Optional with capability signalling


	7-3b
	NR CA class List for Intra-band contiguous CA
	1. Indicate the contiguous CA bandwidth class that UE can support in uplink
2. On the condition that component 1 is indicated, indicate the PA architecture, i.e, 1PA or 2PA
3. On the condition that component 1 and component 2 are indicated, indicate the MIMO layer number for each UL CC separately
NOTE1: there is dependency for the three components as given above
NOTE2: component 1/2/3 are existing signaling from Rel-15, the dependency and conditioned relation need to be ensured in Rel-16 signalling. It is up to RAN2 to decide how to ensure dependency and conditioned relation or new Rel-16 signaling is needed. 
	Intra-band UL contiguous CA band combination
	Yes
	N/A
	Network cannot schedule intra-band contiguous  UL CA transmission properly
	Type3
	No need
	FR1
	N/A
	for each contiguous CA bandwidth class, if 2PA architecture is indicated, MIMO is not supported for both UL CCs by default


	Optional with capability signalling, 




2. Actions:
To: 3GPP TSG RAN WG2.

ACTION: RAN4 respectfully asks RAN2 to take the above information into account.
3. Date of Next TSG-RAN WG4 Meetings:
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