[bookmark: _Hlk37418177]3GPP TSG RAN WG1 #113	R1-2305855
Incheon, Korea, May 22 – May 26, 2023

Agenda item:		9.16.8
Source:	Nordic Semiconductor ASA
Title:					On eRedCap feature set
Document for:		Discussion and Decision
Introduction
R17 default feature set is defined as the following:
	28. NR_RedCap
	28-1
	RedCap UE
	1. Maximum FR1 RedCap UE bandwidth is 20 MHz.
2. Maximum FR2 RedCap UE bandwidth is 100 MHz.
3. Early indication of RedCap UE in Msg.1 for 4-step RACH
4. Separate initial UL BWP for RedCap UEs
- It includes the configuration(s) needed for RedCap UE to perform random access
- Enabling/disabling of frequency hopping for common PUCCH resources
5. Separate initial DL BWP for RedCap UEs
- It includes CSS/CORESET for random access
- For separate initial DL BWP used for paging, CD-SSB is included
- For separate initial DL BWP only used for RACH, SSB may or may not be included
- For separate initial DL BWP used in connected mode as BWP#0 configuration option 1, CD-SSB is included
6. 1 UE-specific RRC configured DL BWP per carrier
7. 1 UE-specific RRC configured UL BWP per carrier
8. RRC reconfiguration of any parameters related to BWP
9. UE-specific RRC configured DL BWP with CD-SSB or NCD-SSB
10. NCD-SSB based measurements in RRC-configured DL BWP




Capability Discussion
Default eRedCap capability
The first aspect to discuss in this AI is what is eRedCap’s default feature. In our opinion, main characteristic of eRedCap are 
· those components inherited from R17 RedCap default features, by removing component 2 related to FR2
· capability to process at most 25/12PRBs per slot for data channels.
· reduced [minimal] peak rate, where square bracket being controversial. 

When it comes to optional features, the following should be considered 
· capability to process more than 25/12PRBs per slot for data channels.
· half-duplex capability

Proposal-1: R18 RedCap default feature adopts R17 RedCap default feature components, except of component #2 (FR2).
Proposal-2: R18 RedCap default feature, includes “Capability to process at most 25/12PRBs per slot for data channels”.
Proposal-3: R18 RedCap UE separate optional feature includes “Capability to process more than 25/12PRBs per slot for data channels.
eRedCap Half-duplex
In TDD, a UE is mandatorily capable of receiving two UL unicast DCIs per slot, as part of FG3-1. However, the same does not apply to FDD. The reason here is that for FD-FDD such capability is not beneficial, while in TDD there is a clear benefit. 
	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



However, similar benefit as in TDD exists for HD-FDD, where if two PUSCH scheduling DCI are allowed, and in case where single UE is scheduled in the cell, HD-FDD UE throughput can be increased from 50->75% of that of FD-FDD, this directly improving the spectral efficiency of HD-FDD scheduler. Scheduling is illustrated in Figure 1, where 7bit bitmap corresponds to symbol allocation within a half-slot. This scheduling scheme supports TA for up to 30km (4symbol gap), while keeps max K2=4.
[image: ]
Figure 1 Improving spectral efficiency for HD-FDD with allowing 2 UL unicast DCI per slot
Proposal-4: A R18 RedCap UE supporting half-duplex, should be capable to process one additional unicast DCI scheduling UL [per slot per scheduled CC] for FDD.
	X. NR_e-redcap
	X-Y
	Half-duplex FDD operation for RedCap UE
	1. Half-duplex FDD operation (instead of full-duplex FDD operation) for RedCap UE
2. Processing one additional unicast DCI scheduling UL per slot [per scheduled CC] for FDD
	X-1


Conclusions 
In this contribution we discussed issues related to further reduced complexity NR UE and we had the following observations and proposals:
Proposal-1: R18 RedCap default feature adopts R17 RedCap default feature components, except of component #2 (FR2).
Proposal-2: R18 RedCap default feature, includes “Capability to process at most 25/12PRBs per slot for data channels”.
Proposal-3: R18 RedCap UE separate optional feature includes “Capability to process more than 25/12PRBs per slot for data channels.
Proposal-4: A R18 RedCap UE supporting half-duplex, should be capable to process one additional unicast DCI scheduling UL [per slot per scheduled CC] for FDD.
	X. NR_e-redcap
	X-Y
	Half-duplex FDD operation for RedCap UE
	1. Half-duplex FDD operation (instead of full-duplex FDD operation) for RedCap UE
2. Processing one additional unicast DCI scheduling UL per slot [per scheduled CC] for FDD
	X-1
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