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Discussion  
In this document, we discuss proposed changes to the NR UE feature list.



K0/K2 Capability
At present, there is no limit on the number of PDCCH contents the UE needs to buffer and there are concerns regarding IODT for cross-slot PDSCH scheduling.  

	5-1
	Basic scheduling/HARQ operation
	1) Frequency-domain resource allocation
- RA Type 0 only and Type 1 only for PDSCH without interleaving
- RA Type 1 for PUSCH without interleaving
2) Time-domain resource allocation
- 1-14 OFDM symbols for PUSCH once per slot 
- Starting symbol, and duration are determined by using the DCI
- PDSCH mapping type A with 7-14 OFDM symbols
- PUSCH mapping type A and type B
- For type 1 without dedicated RRC configuration and for type 0, 0A, and 2, PDSCH mapping type A with {4-14} OFDM symbols and type B with {2, 4, 7} OFDM symbols
3) TBS determination
4) Nominal UE processing time for N1 and N2 (Capability #1)
5) HARQ process operation with configurable number of DL HARQ processes of up to 16
6) Cell specific RRC configured UL/DL assignment for TDD
7) Dynamic UL/DL determination based on L1 scheduling DCI with/without cell specific RRC configured UL/DL assignment
8) Intra-slot frequency-hopping for PUSCH scheduled by Type 1 before RRC connection 
9) In TDD support at most one switch point per slot for actual DL/UL transmission(s)
10) DL scheduling slot offset K0=0
11) DL scheduling slot offset K0=1 for type 1 without dedicated RRC configuration and for type 0, 0A, and 2
12) UL scheduling slot offset K2<8
	
	Yes
	
	N.A.
	N.A.
	N.A.
	
	Note: If UE is configured with more than 8 HARQ processes, RAN4 continue to discuss the impact of 16 HARQ processes

	RAN1
	Mandatory without capability signaling

	5-30
	DL scheduling slot offset greater than zero
	Support of DL scheduling slot offset (K0) greater than zero
	
	Yes
	
	Type 4
	Yes
	Yes
	
	
	
	Mandatory with capability signaling

	5-31
	UL scheduling slot offset greater than 7
	Support of UL scheduling slot offset (K2) greater than 7
	
	Yes
	
	Type 4
	Yes
	Yes
	
	
	
	Mandatory with capability signaling



Proposal 1: 
Add capability corresponding to K0>0 and K2>7





Overlapping PUCCH/PUSCH channels
There was an agreement that multiple groups per slot is supported. Need to define corresponding capabilities. 
[bookmark: _Hlk522763418]Conclusion: It is clarified that NR Rel-15 supports multiple groups of overlapping PUCCH/PUSCH channels in a slot.

	5-12
	Up to 2 PUSCHs per slot for different TBs
	1) Up to 2 PUSCHs per slot for different TBs
2) Up to 2 groups of overlapping PUCCH/PUSCH channels per slot
	
	Yes
	
	Type 3
	N.A.
	N.A.
	
	Up to 2 unicast PUSCHs per slot in FDM is not supported

This capability is necessary for each SCS
	
	

	5-12a
	Up to 7 PUSCHs per slot for different TBs
	1) Up to 7 PUSCHs per slot for different TBs
2) Up to 7 groups of overlapping PUCCH/PUSCH channels per slot
	
	Yes
	
	Type 3
	N.A.
	N.A.
	
	Up to 7 unicast PUSCHs per slot in FDM is not supported
This capability is necessary for each SCS
	
	

	5-12b
	Up to 4 PUSCHs per slot for different TBs
	1) Up to 4 PUSCHs per slot for different TBs
2) Up to 4 groups of overlapping PUCCH/PUSCH channels per slot
	
	Yes
	
	Type 3
	N.A.
	N.A.
	
	Up to 4 unicast PUSCHs per slot in FDM is not supported
This capability is necessary for each SCS
	
	



Proposal 2: 
Supporting multiple groups of overlapping PUCCH/PUSCH channels in a slot is a requirement for 5-12, 5-12a, 5-12b.


Rate matching
Dynamic rate matching of configured resources and dynamic rate matching of control resource set should be separate capability. 
	5-26
	Semi-static rate-matching resource set configuration for DL
	1) Bitmap 1/2/3
2) controlResourceSet
	
	Yes
	
	Type 4
	No need
	No need
	
	
	
	
	Mandatory with capability signaling

	5-27
	Dynamic rate-matching resource set configuration for DL
	1) Bitmap 1/2/3
2) controlResourceSet

	
	Yes
	
	Type 4
	No need
	No need
	
	
	
	
	Optional with capability signaling

	5-27a
	Dynamic rate-matching control resource set for DL
	
	
	Yes
	
	Type 4
	No need
	No need
	
	
	
	
	Optional with capability signaling



Proposal 3: 
Split dynamic rate matching capability


Single Tx / Dynamic power sharing capability
Single Tx and dynamic power sharing capabilities should be Type 3 instead of Type 2. The ‘problematic cases’ in 6-12 are band pairs, so it needs to be band combination dependent.
	6-12
	Support 2 simultaneous UL transmissions for problematic cases
	
	
	Yes
	2 simultaneous UL transmissions are not supported for problematic cases
	Type 23
	N.A.
	N.A.
	
	RAN2/4 to decide
This is a UE feature for LTE for a LTE/NR dual connectivity UE
	RAN2/4
	

	6-13
	Case 1 Single Tx UL LTE-NR DC
	1) Case 1: DL-reference UL/DL configuration defined for LTE-FDD-SCell in LTE-TDD-FDD CA with LTE-TDD-Pcell
2) HARQ subframe offset
	
	Yes
	
	Type 23
	N.A.Yes
	N.A.Yes
	
	This is a UE feature for LTE for a LTE/NR dual connectivity UE
	
	

	8-1
	Dynamic power sharing for LTE-NR DC
	When total transmission power exceeds Pcmax, UE scales NR transmission power.
	EN-DC
	Yes
	
	Type 23
	N.A.Yes
	N.A.Yes
	
	RP-172833
	RAN
	



Proposal 4: 
Change Features 6-12, 6-13, 8-1 from Type 2 to Type 3. 


Remaining decisions on optional/mandatory
In the feature list, there are missing definitions for optional/mandatory for several features. We propose to add the following.  
	1-8
	RLM based on a mix of SS block and CSI-RS signals within active BWP
	
	1-4 and 1-7
	Yes
	UE does not support RLM based on a mix of SS block and CSI-RS signals
	Type 4
	No need
	No need
	
	
	RAN1
	[Mandatory /optional with capability signaling] Optional with capability signalling

	5-7
	Interleaving for VRB-to-PRB mapping for PDSCH
	
	
	Yes
	
	Type 4
	No need
	No need
	
	RAN1 will discuss this feature
	
	Mandatory with capability signalling



Proposal 5:
Resolve remaining definitions of optional/mandatory. 

1. Conclusions
In this contribution, the following proposals have been made:
Proposal 1: 
Add capability corresponding to K0>0 and K2>7

Proposal 2: 
Supporting multiple groups of overlapping PUCCH/PUSCH channels in a slot is a requirement for 5-12, 5-12a, 5-12b.

[bookmark: _Hlk522788952]Proposal 3: 
Split dynamic rate matching capability

Proposal 4: 
Change Features 6-12, 6-13, 8-1 from Type 2 to Type 3

[bookmark: _GoBack]Proposal 5:
Resolve remaining definitions of optional/mandatory. 
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