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Introduction
[bookmark: _Ref178064866]In this document we discuss PDCCH blind decoding capability for NR late drop. 
Discussion

[bookmark: _GoBack]We first discuss the CA case with single NR CG which was discussed and clarified in last RAN1 meeting [1].

CA case with single NR cell group
The UE capability signaling with respect PDCCH BD/CCE capability is shown below (from 38.306, 15.4.0): 

	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	pdcch-BlindDetectionCA
Indicates PDCCH blind decoding capabilities supported by the UE for CA with more than 4 CCs as specified in TS 38.213 [11]. The field value is from 4 to 16.
	UE
	Tbd
	No
	Yes



According to RAN2 specifications based on RAN1 UE FG 6-5a, the UE can report two capability values, one for FR1 and one for FR2. This capability was discussed in the last meeting for carrier aggregation, and RAN1 agreed that for CA that a single value is used in RAN1 specification for CCs across FR1 (if any) and FR2(if any), i.e. the reported value indicates PDCCH blind decoding capabilities supported by the UE for CA with more than 4 CCs across FR1 (if any) and FR2 (if any) as specified in TS 38.213. RAN1 sent a LS informing RAN2 to clarify that for CA, the FR1-FR2 differentiation is not allowed in Rel-15 [1].

Late drop with two cell groups (MCG in FR1 and SCG  in FR2)

Typically, the FR1 and FR2 capabilities and processing timelines are different, and hence fully flexible PDCCH BD budgeting split or reallocation of BDs/CCEs between FR1 and FR2 would be difficult in cases other than carrier aggregation case (as agreed in last RAN1 meeting) where a single gNB through suitable scheduling decision could manage the BDs amongst configured carriers across both frequency ranges. 

When UE is configured with MCG in FR1 and SCG in FR2, it becomes quite complicated to handle BD/CCEs in both MCG and SCG if a single per-UE pdcch-BlindDetectionCAwithDC capability is reported. It will require inter-gNB signaling between MCG and SCG including partitioning of pdcch-BlindDetectionCAwithDC capability and potential repartitioning of BDs/CCEs in each CG whenever there is a change in configuration of a serving cell in either MCG or the SCG. The inter-gNB signaling can be avoided with per-FR reporting of the capability and the respective gNBs can apply the corresponding reported value. 

[bookmark: _Hlk4779892]Observation 1 : No inter-gNB signaling is required for a UE configured with MCG in FR1 and SCG in FR2, when PDCCH BD capability is reported on per-frequency range basis. 

[bookmark: _Hlk4779498]With per-FR reporting of the BD capability, the existing BD/CCE text in current specifications (38.213) can be readily used with very minimal change (referring to pdcch-BlindDetectionCAwithDC as needed) since the existing formulation of BD/CCE handling (in 38.213) is applied for the serving cells on a per-CG basis. Given all the above discussion, we propose that the following:

Proposal 1 : For UE configured with MCG in FR1 and SCG in FR2, the UE capability signaling with respect to PDCCH BD/CCE capability is as shown below. If needed different values can be used for the numbers in yellow highlight below.

	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	pdcch-BlindDetectionCAwithDC
Indicates PDCCH blind decoding capabilities supported by the UE for CA with more than 4 CCs as specified in TS 38.213 [11] in one cell group when UE is configured with MCG only in FR1 and SCG only in FR2. The field value is from 4 to 16. 

	UE
	Tbd
	No
	Yes



Proposal 2 : For UE configured with MCG in FR1 and SCG in FR2, 
· Apply the reported capability pdcch-BlindDetectionCAwithDC for FR1 for aggregated CCs in MCG only
· Apply the reported capability pdcch-BlindDetectionCAwithDC for FR2 for aggregated CCs in SCG only
Conclusions
In this document, we discuss issues related to pdcch-BlindDetectionCA capability for late drop and make the following proposals. 
Observation 1 : No inter-gNB signaling is required for a UE configured with MCG in FR1 and SCG in FR2, when PDCCH BD capability is reported on per-frequency range basis. 

Proposal 1 : For UE configured with MCG in FR1 and SCG in FR2, the UE capability signaling with respect to PDCCH BD/CCE capability is as shown below. If needed different values can be used for the numbers in yellow highlight below.

	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	pdcch-BlindDetectionCAwithDC
Indicates PDCCH blind decoding capabilities supported by the UE for CA with more than 4 CCs as specified in TS 38.213 [11] in one cell group when UE is configured with MCG only in FR1 and SCG only in FR2. The field value is from 4 to 16. 

	UE
	Tbd
	No
	Yes



Proposal 2 : For UE configured with MCG in FR1 and SCG in FR2, 
· Apply the reported capability pdcch-BlindDetectionCAwithDC for FR1 for aggregated CCs in MCG only
· Apply the reported capability pdcch-BlindDetectionCAwithDC for FR2 for aggregated CCs in SCG only
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