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Introduction
This document provides Nokia views on a number of unfinished UE features. MIMO and beam management related features are treated in a companion contribution [1]. 
BWP features
As discussed in [32], the features 6-2 and 6-3, seems to be the next implementation delta from the mandatory feature 6-1. And we think that it should be clarified what scenarios should be supported with this optional feature. To our understanding, feature 6-2 supports 2 dedicated BWPs plus initial active BWP, i.e. switching DCI-based switching between 3 BWPs total is supported by feature 6-2 (see RAN2 configuration Option 1 in Section 2). It should be clarified that numerology of initial active BWP should be the same as numerology of 2 UE-specific RRC configured DL BWPs for feature 6-2 and similarly for features 6-3. Feature 6-4 maintains the capability for switching between BWPs of different SCS.

	#
	FG
	Components

	6-2
	Type A BWP adaptation with same numerology 
	1) Up to 2 UE-specific RRC configured DL BWPs per carrier
2) Up to 2 UE-specific RRC configured UL BWPs per carrier
[bookmark: _Hlk514747025]3) Active BWP switching by DCI and timer
4) Same numerology for all the UE-specific RRC configured BWPs per carrier
5) BW of a UE-specific RRC configured BWP includes BW of the CORESET#0 (if CORESET#0 is present) and SSB for PCell/PScell (if configured) and BW of the UE-specific RRC configured BWP includes SSB for Scell if there is SSB on Scell


	6-3
	Type B BWP adaptation with same numerology
	1) Up to 4 UE-specific RRC configured DL BWPs per carrier
2) Up to 4 UE-specific RRC configured UL BWPs per carrier
3) Active BWP switching by DCI and timer
4) Same numerology for all the UE-specific RRC configured BWPs per carrier
5) BW of a UE-specific RRC configured BWP includes BW of the CORESET#0 (if CORESET#0 is present) and SSB for PCell/PScell (if configured) and BW of the UE-specific RRC configured BWP includes SSB for Scell if there is SSB on Scell

	6-4
	[bookmark: _Hlk504787513]BWP adaptation with different numerologies
	1) Up to 4 UE-specific RRC configured DL BWPs per carrier
2) Up to 4 UE-specific RRC configured UL BWPs per carrier
3) Active BWP switching by DCI and timer
4) More than one numerologies for the UE-specific RRC configured BWPs per carrier
5) Same numerology between DL and UL per cell except for SUL at a given time
6) BW of a UE-specific RRC configured BWP includes BW of the CORESET#0 (if CORESET#0 is present) and SSB for PCell/PScell (if configured) and BW of the UE-specific RRC configured BWP includes SSB for Scell if there is SSB on Scell












Basic DL control channel
In RAN1#94bis, component 2 of 3-1 has been modified to include limitations on the number search spaces in a slot per BWP. It is important to ensure that there are enough search spaces available as we we might need USS for fall-back DCI format, USS for non-fall-back DCI format, and those might be doubled to deal with SS dropping due to overbooking. CSS is also required for paging/RA/SI and it is not clear if a single CSS is enough in all deployment scenarios. From that point of view, the number of search spaces in a slot in a PCell or PSCell per BWP should be at least 8 instead of 7. It should be noted that the potential savings related to supporting 10 search spaces are small, and it would be preferable to support all 10 search spaces in a slot in a PCell or PSCell per BWP. As for Scell, there might be TYPE 3 CSS, as well as the need to support fall-back + non-fall-back USS, and hence at least 5 search spaces should be supported.
Support up to 10 search spaces in a slot in a PCell or PSCell per BWP. Support up to 5 search spaces in a slot for a scheduled SCell per BWP.


	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 USS configurations for unicast PDCCH transmission per BWP per cell
- PDCCH aggregation levels 1, 2, 4, 8, 16
- Up to [7], [8]10 search spaces in a slot in a PCell or PSCell per BWP
This search space limits are before applying dropping rules.
- UP to 3 5 search spaces in a slot for a scheduled SCell per BWP
This search space limit is before applying all dropping rules. 
- For type 1 with dedicated RRC configuration, type 3, and UE-SS, the monitoring occasion is within the first 3 OFDM symbols of a slot
- For type 1 PDCCH CSS without dedicated RRC configuration and for type 0, 0A, and 2 PDCCH CSS, the monitoring occasion can be any OFDM symbol(s) of a slot, with the monitoring occasions for any of Type 1-PDCCH CSS without dedicated RRC configuration, or Types 0, 0A, or 2 PDCCH-CSS configurations within a single span of three consecutive OFDM symbols within a slot

	Mandatory without capability signaling
	Mandatory without capability signaling



In RAN1#94bis there was a discussion whether it was convenient to have 3-4 set as a variable or a fixed value. In order to ensure stability of the UE features for Rel-15 regardless of future updates to the specifications, a suitable approach would be to support the maximum value as given in the specifications for Rel-15. 
	3-4
	More than one Up to 64 TCI state configurations per CORESET
	
	Optional with capability signaling
	Mandatory with capability signaling which shall be set to ‘1’



Rate matching features
As discussed in [2], the features 6-2 and 6-3, seems to be the next implementation delta from the mandatory feature 6-1. And we think that it should be clarified

The dynamic CORESET rate matching should be supported as mandatory to be able to properly exploit the resource sharing between control and data:
	#
	FG
	Components
	RAN WG recommendation
	TSG RAN Decision
	Nokia comment

	5-26
	Semi-static rate-matching resource set configuration for DL
	1) Bitmap 1/2/3
2) controlResourceSet
	
	Mandatory with capability signaling
	

	5-27
	Dynamic rate-matching resource set configuration for DL
	1) Bitmap 1/2/3
2) 
	
	Optional with capability signaling
	

	5-27a
	Dynamic rate-matching control resource set for DL
	
	[Mandatory with capability signaling]
	
	Remove square brackets: 
Mandatory with capability signaling






UL control channel and procedures

In RAN1#94bis component 10 was added to feature 4-1, as well as the related new feature 4-27. However, the current formulation is unclear given that it is not aligned with the terminology utilized in 38.213. We propose to use the formulation below to avoid any unclarity related to this feature.

Update component 10 of 4-1 and feature 4-27 to align with terminology used in the specifications. 


	4.UL control channel and procedure
	4-1
	Basic UL control channel
	1) PUCCH format 0 over 1 OFDM symbols once per slot 
2) PUCCH format 0 over 2 OFDM symbols once per slot with frequency hopping as “enabled”
3) PUCCH format 1 over 4 – 14 OFDM symbols once per slot with intra-slot frequency hopping as “enabled”
5) One SR configuration per PUCCH group
6) HARQ-ACK transmission once per slot with its resource/timing determined by using the DCI
7)
SR/HARQ multiplexing once per slot using a PUCCH (or piggybacked on a PUSCH) when SR/HARQ-ACK are supposed to be sent by overlapping PUCCH resources with the same starting symbols in a slot
8) HARQ-ACK piggyback on PUSCH
9) Semi-static beta-offset configuration for HARQ-ACK
10) One group of overlapping PUCCHs or overlapping PUCCHs and PUSCHs channels per slot per cell PUCCH group for control multiplexing


	
	4-27
	More than one group of overlapping channels for control multiplexing
	More than one group of overlapping PUCCHs or overlapping PUCCHs and PUSCHs channels per slot per PUCCH cell group for control multiplexing
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