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Introduction
After extensive discussion on UE features in RAN1, most of the RAN1 NR UE features have been stable and the latest version can be found in [1]. In this contribution, we provide our analysis for the remaining issues for NR UE features, including the following.
1. Interpretation of FG3-1 for cross-carrier scheduling;
2. Correction of FG 18-5c/d

Interpretation of FG3-1 for cross-carrier scheduling
In Rel-15 and Rel-16, RAN1 has defined some advanced UE features on PDCCH monitoring to support cross-carrier scheduling, especially cross-carrier scheduling with different numerologies, e.g., FG3-5b and FG18-5c/d. However, all these advanced UE features are optional. In case that UE only supports basic PDCCH monitoring UE capability, i.e., FG3-1, it is not clear how to interpret it for cross-carrier scheduling. 
The detailed description of FG3-1 is as below. Based on the yellow highlighted parts, UE is capable of processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per slot per scheduled CC for FDD, and is capable of processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per slot per scheduled CC for TDD. It is not clear whether the “per slot” and “for FDD/TDD” refers to the scheduling cell or the scheduled cell.
	3-1
	Basic DL control channel
	1) One configured CORESET per BWP per cell in addition to CORESET0
- CORESET resource allocation of 6RB bit-map and duration of 1 – 3 OFDM symbols for FR1
- For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSSs, CORESET resource allocation of 6RB bit-map and duration 1-3 OFDM symbols for FR2
- For type 1 CSS with dedicated RRC configuration and for type 3 CSS, UE specific SS, CORESET resource allocation of 6RB bit-map and duration 1-2 OFDM symbols for FR2

- REG-bundle sizes of 2/3 RBs or 6 RBs
- Interleaved and non-interleaved CCE-to-REG mapping
- Precoder-granularity of REG-bundle size 
- PDCCH DMRS scrambling determination
- TCI state(s) for a CORESET configuration

2) CSS and UE-SS configurations for unicast PDCCH transmission per BWP per cell
- PDCCH aggregation levels 1, 2, 4, 8, 16


- UP to 3 search space sets in a slot for a scheduled SCell per BWP
This search space limit is before applying all dropping rules. 

- For type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS, the monitoring occasion is within the first 3 OFDM symbols of a slot
- For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSS, the monitoring occasion can be any OFDM symbol(s) of a slot, with the monitoring occasions for any of Type 1- CSS without dedicated RRC configuration, or Types 0, 0A, or 2 CSS configurations within a single span of three consecutive OFDM symbols within a slot

3) Monitoring DCI formats 0_0, 1_0, 0_1, 1_1
4) Number of PDCCH blind decodes per slot with a given SCS follows Case 1-1 table

5) Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per slot per scheduled CC for FDD
6) Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per slot per scheduled CC for TDD




Based on our understanding, “per slot” refers to “per slot of the scheduling cell”. Otherwise, it may require UE to process 8 DCIs scheduling DL in one scheduling slot in case of 15KHz (scheduling cell) + 120KHz (scheduled cell) CA. Regarding “for FDD/TDD”, it refers to the duplex mode of the scheduling cell because the PDCCH limitation only occurs when the scheduling cell is TDD (i.e., the number of DL slots is limited). 
Thus, we propose to introduce the following clarification for FG3-1.
Proposal-1: Clarify FG3-1 as below.
5) Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduling slot per scheduled CC for FDD scheduling cell
6) Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per scheduling slot per scheduled CC for TDD scheduling cell

Correction of FG 18-5c/d
According to the notes of FG 18-5c/d (yellow highlighted parts), they are only applicable to the basic PDCCH monitoring capability 3-1. However, in the components of them, it is clarified that “X applies per span in a slot of scheduling CC”. This seems to contradict with each other because there is no span definition for FG3-1. Thus, we propose to delete “X applies per span in a slot of scheduling CC” in FG 18-5c/d. 

Proposal-2: Delete “X applies per span in a slot of scheduling CC” in FG 18-5c/d.
	18. MR-DC/CA enhancement
	18-5c
	Processing up to X unicast DCI scheduling for DL per scheduled CC
	Processing up to X unicast DCI scheduling for DL per scheduled CC 
· X is based on pair of (scheduling CC SCS, scheduled CC SCS):
· Candidate value(s) of X
X={1,2,4} for (15,120), (15,60), (30,120) and X={2} for (15,30), (30,60), (60,120 kHz)
· X applies per span in a slot of scheduling CC

	18-5
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	N/A
	This FG is only applicable to the basic PDCCH monitoring capability 3-1

Regarding the interpretation of UE capabilities in case of cross-carrier operation, support of 18-5c is based on the support of this capability for both the band of the scheduled/triggered/indicated cell and the band of the scheduling/triggering/indicating cell
· If reported value of X in FG18-5c is different between the band of the scheduled/triggered/indicated cell and the band of the scheduling/triggering/indicating cell, the value of X reported for the scheduling/triggering/indicating cell is applied.
	Optional with capability signalling

	18. MR-DC/CA enhancement
	18-5d
	Processing up to X unicast DCI scheduling for UL per scheduled CC
	Processing up to X unicast DCI scheduling for UL per scheduled CC 
· X is based on pair of (scheduling CC SCS, scheduled CC SCS):
· Candidate value(s) of X
X={1,2,4} for (15,120), (15,60), (30,120) and X={2} for (15,30), (30,60), (60,120 kHz)

· X applies per span in a slot of scheduling CC

	18-5b
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	N/A
	This FG is only applicable to the basic PDCCH monitoring capability 3-1

Regarding the interpretation of UE capabilities in case of cross-carrier operation, support of 18-5d is based on the support of this capability for both the band of the scheduled/triggered/indicated cell and the band of the scheduling/triggering/indicating cell
· If reported value of X in FG18-5d is different between the band of the scheduled/triggered/indicated cell and the band of the scheduling/triggering/indicating cell, the value of X reported for the scheduling/triggering/indicating cell is applied.
	Optional with capability signalling



Conclusion
In this contribution, some remaining issues of NR UE features are discussed with the following proposals.

Others: Interpretation of FG3-1 for cross-carrier scheduling
Proposal-1: Clarify FG3-1 as below.
5) Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduling slot per scheduled CC for FDD scheduling cell
6) Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per scheduling slot per scheduled CC for TDD scheduling cell

MR-DC: Correction of FG 18-5c/d
Proposal-2: Delete “X applies per span in a slot of scheduling CC” in FG 18-5c/d.
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