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Introduction
[bookmark: _Hlk510705081]RAN#82 endorsed the RAN1 feature list in [1]. The original intention being that features that are subject to UE capability signalling will be captured in TS38.306, while features that do not have capability signalling and corresponding capability definition in TS38.306 are by definition mandatory. In a number of cases this approach works well, e.g. UE not implementing sufficient capabilities to demodulate and decode PDCCH or PDSCH would be pointless and it is clear that every UE must have these capabilities without any need to define that they are mandatory in 38.306.
There are however some feature categories that fall in a grey area. E.g. the additional DMRS symbol positions for PDSCH with PDSCH mapping type A and B that are “mandatory without capability” are implied by the cases that are optional and have capability signalling in place. One can deduce that whatever you cannot indicate as “not supported” must be supported. Also some of the configurations are default configurations and thus clearly mandatory. At the same time one can make the argument that defining the mandatory configurations of DMRS mapping locations would clarify things so that implementors do not have to rely on a RAN-endorsed Tdoc, but can read things like this from the specification.
There is also a third category, that is related to UE dimensioning, that is very difficult, if not impossible, to derive from the optional features. E.g. how many DCIs the UE needs to follow in a slot, or which time domain allocations are required by default. It would be very useful to clearly specify such aspects in 38.306, or directly in the RAN1 specifications.
This document outlines these points and suggests liaising RAN2 with a proposal on capturing some of the “mandatory without capability signalling” aspects to TS38.306.










Discussion
The table below lists the selected “Mandatory without UE capability signalling” features that should be detailed in TS38.306. The highlighted parts are those that fall into the categories described above and which would benefit from explicit definition in the specifications.
	#
	Feature group
	Components
	TSG-RAN decision

	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 UE capability(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 UE capability (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 signaling

	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 signaling

	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 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 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
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 signaling

	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 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<=12
For type 1 without dedicated RRC configuration and for type 0, 0A, and 2, interleaving for VRB-to-PRB mapping for PDSCH
	Mandatory without capability signaling




Conclusion
Annex A proposes an extension to the UE capability constraints table in TS38.306 that introduces the dimensioning related minimum UE capabilities that are not otherwise properly covered anywhere.
Proposal: Liaise RAN2 with the suggestion to introduce the extension to the UE capability constraints table in TS38.306 as included in the Annex.
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8	UE Capability Constraints
The following table lists constraints indicating the minimum UE capabilities that the UE shall support.



	Parameter
	Description
	Value

	#DRBs
	The number of DRBs that a UE shall support.
	16 without duplication
8 per MAC entity with duplication.

	#minCellperMeasObjectNR

	The minimum number of neighbour cells (excluding black list cells) that a UE shall be able to store associated with a MeasObjectNR.
	32

	#minBlackCellRangesperMeasObjectNR
	The minimum number of blacklist cell PCI ranges that a UE shall be able to store associated with a MeasObjectNR.
	8

	#minCellperMeasObjectEUTRA

	The minimum number of neighbour cells that a UE shall be able to store associated with a MeasObjectEUTRA.
	32

	#minCellTotal
	The minimum number of neighbour cells (excluding black list cells) that UE shall be able to store in total from all measurement objects configured.
	256 with counting CSI-RS and SSB as 2.

	#cell for CGI reporting 
	the limit regarding the cells NR can configure includes the cell for which the UE is requested to report CGI.
	(# minCellperMeasObjectRAT - 1), where RAT represents NR and EUTRA.

	Number of PDSCH HARQ processes
	The number of HARQ processes for PDSCH the UE shall support
	16

	PDSCH DMRS positions
	PDSCH DMRS positions that the UE shall support
	Pos0, Pos1, Pos2 for PDSCH maooubging type A
Pos0, Pos1 for PDSCH mapping type B

	PUSCH DMRS positions
	PUSCH DMRS positions that the UE shall support
	Pos0, Pos1, Pos2 for PUSCH maooubging type A
Pos0, Pos1 for PUSCH mapping type B

	PDSCH duration and mapping type
	The number of PDSCH symbols in a slot the UE shall support
	7-14 symbols with PDSCH mapping type A scheduled with any search space

4-14 symbols with PDSCH mapping type A scheduled with type 0, 0A, and 2 common search spaces, and, with type 1 common search space without dedicated RRC configuration

2, 4 and 7 symbols with PDSCH mapping type B scheduled with type 0, 0A, and 2 common search spaces, and, with type 1 common search space without dedicated RRC configuration

	PUSCH duration
	The number of PUSCH symbols in a slot the UE shall support
	4-14 symbols with PUSCH mapping type A

1-14 symbols with PUSCH mapping type B

	PDSCH frequency domain resource allocation
	The frequency domain resource allocation configurations for PDSCH the UE shall support
	Resource allocation type 0 and Resource allocation type 1 only for PDSCH without interleaving

Resource allocation type 1 with interleaved VRB-to-PRB mapping for PDSCH scheduled in type 1 common search space without dedicated RRC configuration and for PDSCH scheduled in type 0, 0A, and 2 common search space.

	PUSCH frequency domain resource allocation
	The frequency domain resource allocation configurations for PUSCH the UE shall support
	Resource allocation Type 1 for PUSCH without interleaving

	PUSCH frequency hopping
	The PUSCH frequency hopping configurations the UE shall support
	Intra-slot frequency-hopping for PUSCH scheduled by Type 1 common search space before RRC connection

	K0
	Slot offsets between the DCI and its scheduled PDSCH the UE shall support
	0 for all cases 
0 and 1 for PDSCH scheduled with type 0, 0A, and 2 common search spaces, and type 1 common search space without dedicated RRC configuration

	K2
	Slot offsets between the DCI and its scheduled PUSCH the UE shall support
	0-12

	CORESET configuration
	Number of CORESET configurations the UE shall support per BWP per cell
	CORESET0 and one additional CORESET

	CORESET duration
	Number of symbols per CORESET the UE shall support
	FR1: 1 ,2 and 3 symbols

FR2 for type 0, 0A, and 2 common search spaces, and for type 1 common search space without dedicated RRC configuration: 1,2 and 3 symbols

FR2 for type 1 common search space with dedicated RRC configuration, for type 3 common search space, and for UE specific search space: 1 and 2 symbols

	Number of search spaces
	Number of search space sets in a slot per scheduled cell per BWP before applying dropping rules
	SpCelll: 10
SCell: 3

	Search space location
	The minimum search space location flexibility the UE shall support
	For type 1 common search space with dedicated RRC configuration, for type 3 common search space, and for UE specific search space: the monitoring occasion is within the first 3 symbols of a slot

For type 1 common search space without dedicated RRC configuration, and for type 0, 0A, and 2 common search spaces: the monitoring occasion is at any symbol(s) of a slot

The monitoring occasions for any of Type 1 common search space without dedicated RRC configuration, or type 0, 0A, or 2 common search spaces are within a single span of three consecutive symbols in a slot

	Unicast DCIs
	The minimum number of unicast DCIs the UE shall support within one slot per scheduled cell
	FDD: 1 for PDSCH and 1 for PUSCH

FDD: 1 for PDSCH and 2 for PUSCH



