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Introduction  
The Rel-15 UE feature list has been endorsed by RAN Plenary and all the features that are subject to UE capability signalling have been captured in TS38.306 [1]. However, some of the features are assumed to be mandatory and hence not associated with any capability signalling. As of now these features are captured only in TR38.822, which is not a technical specification. In this contribution we discuss further the implications of the current setup and make proposals on how to address the identified issues. 


Discussion
It is assumed that the features that are not associated with a capability signalling and corresponding capability definition in TS38.306 are, by definition, mandatory. In a number of cases this approach works well, e.g. it is fairly clear that any UE needs to support demodulation and decoding of PDCCH and PDSCH to operate in an NR network. However, for some features the mandatory support cannot be implied directly, creating ambiguity on the UE behaviour. An exemplary list of features which do not have any capability signalling and which should be captured in technical specifications is provided in the Annex, taken from TR38.822 [2].  

TR38.822 [2] addresses this concern to some extent by capturing a snapshot of the UE features a the time of its creation, however it is not specification text and that it is not kept up to date, and hence a solution is needed to ensure the expected UE behaviour is clear from the NR specifications themselves. In fact, RAN2#109-e approved an LS where it is clearly stated that [3] (emphasis ours):

RAN2 would also like to point out that once the “snapshot” of defined Rel-16 capabilities have been captured in RAN2 TR 38.822, RAN2 does not plan to update this TR. Discussions (on any WG capabilities) should be based on the actual specification text. RAN2 will document the capabilities in TS 3x.306, preferably with references to RAN1/RAN4 specifications and to corresponding RRC configurations (fields and information elements).

Hence, even though the LS itself was written with Rel-16 NR features in mind, it is clear that the RAN2 statement is generic and applicable to any release. The most straightforward approach to fulfil the request from RAN2 is to capture the definition of all features in 38.306, including those which do not have associated capability signalling. 
Proposal: All NR UE features are to be captured in 38.306, including the Rel-15 features without associated capability signalling. 


Summary
In this contribution we have made the following proposal regarding the way forward with UE features without capability signalling: 
Proposal: All NR UE features are to be captured in 38.306, including the Rel-15 features without associated capability signalling. 



References
[1]	TS38.306, NR; User Equipment (UE) radio access capabilities
[2]	TR38.822, NR; User Equipment (UE) feature list, V15.0.1
[3]	R2-2002378, “Guidelines for UE capability definitions,” RAN2, Electronic meeting, Mar. 2020.

Annex
Example UE features which need to be captured in technical specifications, copied from TR38.822. 
	Index
	Feature group
	Components
	Mandatory/Optional

	2-5
	Basic downlink DMRS
for scheduling type A
	1) Support 1 symbol FL DMRS without additional symbol(s)  
2) Support 1 symbol FL DMRS and 1 additional DMRS symbol 
3) Support 1 symbol FL DMRS and 2 additional DMRS symbols for at least one port.
	Mandatory without capability signalling (condition to scheduling capability)

	2-6
	Basic downlink DMRS
for scheduling type B
	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbol
	Mandatory without capability signalling (condition to scheduling capability)

	2-16
	Basic uplink DMRS (uplink) for scheduling type A
	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbols 
3) Support 1 symbol FL DMRS and 2 additional DMRS symbols
	Mandatory without capability signalling

	2-16a
	Basic uplink DMRS
for scheduling type B
	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbol
	Mandatory without capability signalling

	2-32
	Basic CSI feedback
	1) Type I single panel codebook based PMI (further discuss which mode or both to be supported as mandatory) 
2) 2Tx codebook for FR1 and FR2 
3) 4Tx codebook for FR1
4) 8Tx codebook for FR1 when configured as wideband CSI report
5) p-CSI on PUCCH formats over 1 – 2 OFDM symbols once per slot (or piggybacked on a PUSCH)
6) p-CSI report on PUCCH formats over 4 – 14 OFDM symbols once per slot (or piggybacked on a PUSCH)
7) a-CSI on PUSCH (at least Z value >= 14 symbols, detail processing time to be discussed separately) 
further check a-CSI on p-CSI-RS and/or SP-CSI-RS from component-7
	Mandatory without capability signalling

	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
	Mandatory without capability signalling

	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
- One unicast PDSCH 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 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSS, 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 CSS 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 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSS
12) UL scheduling slot offset K2<=12

For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSS, interleaving for VRB-to-PRB mapping for PDSCH
	Mandatory without capability signalling
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