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1 Introduction
In Rel-18 there is the aim of further expanding the market for RedCap use cases with relatively low cost, low energy consumption, and low data rate requirements, e.g., industrial wireless sensor network use cases. Hence, further complexity reduction enhancements are considered. More specifically, Rel-18 RedCap provides NR support for low-tier devices between existing LPWA UEs and the capabilities of Rel-17 RedCap UEs and the supported peak data rate targets to 10Mbps. Techniques for further UE complexity reduction have been studied in the study item documented in TR 38.865.

Overall, this WI has been focusing on:

· Further reduced UE complexity in FR1 [RAN1, RAN2, RAN4]
· UE BB bandwidth reduction
· 5 MHz BB bandwidth only for PDSCH (for both unicast and broadcast) and PUSCH, with 20 MHz RF bandwidth for UL and DL
· The other physical channels and signals are still allowed to use a BWP up to the 20 MHz maximum UE RF+BB bandwidth.
· UE peak data rate reduction
· Relaxation of the constraint (vLayers·Qm·f ≥ 4) for peak data rate reduction
· The relaxed constraint is, e.g., 1 (instead of 4).
· The parameters (vLayers, Qm, f) can be as in Rel-17 RedCap.
· Both 15 kHz SCS and 30 kHz SCS are supported.
· Aim to define at most one Rel-18 RedCap UE type for further UE complexity reduction.
· The existing UE capability framework is used, and changes to capability signalling are specified only if necessary. By default, all UE capabilities applicable to a Rel-17 RedCap UE are applicable unless otherwise specified.
The main aim of this paper is to summarize the status and still open discussions related to PDSCH demodulation requirements for 8Rx UEs.

2 [bookmark: _Hlk92380727]Discussion
During the past RAN4#110 meeting there were a number sensible agreements. Among others:

· Define new PDSCH demodulation requirements for Rel-18 eRedCap UEs in FR1.
· Define PDSCH demodulation requirements targeting UE not supporting eRedCapNotReducedBB-BW-r18 (FG 48-1), and UE supporting eRedCapNotReducedBB-BW-r18 (FG 48-2)
· Specify PDSCH demodulation requirements for both 1Rx and 2Rx configurations, and for TDD, FDD and HD-FDD configurations
· Not define new PDCCH demodulation requirements, since PDCCH demodulation requirements for Rel-17 RedCap are applicable for Rel-18 eRedCap
· Not define new PBCH demodulation requirements, since PBCH demodulation requirements for Rel-17 RedCap are applicable for Rel-18 eRedCap
In what follows, we focus on the remaining topics:

3 PDSCH Requirements
During the past meeting the focus was to agree on a still minimum set of PDSCH requirements such that the results alignment process could start. Hence, test cases for QPSK and 16QAM were defined.

Observation 1: During RAN4#110, PDSCH demodulation requirements were defined for QPSK and 16QAM.
Observation 2: Further discussion is needed for determine status of if and how to define requirements for 64QAM and 256QAM.
As observed in 38.101-4, in the Rel-17 version of RedCap we have considered both rank1 and rank2 requirements. In the same light, for Rel-18 we propose define test cases in the same regard. However, we restrict our attention only to the 64QAM case. 
Observation 3: Rel-17 RedCap defines both Rank 1 and Rank 2 PDSCH requirements for 1Rx/2Rx UEs
Proposal 1: Define Rank 1 and Rank 2 requirements for PDSCH for 64QAM modulation  

PDSCH test cases for UE not supporting eRedCapNotReducedBB-BW-r18 (FG 48-1, supportOfERedCap-r18 only)
· FDD/HD-FDD SCS=15kHz
	
	Received antennas
	Modulation
	Code rate
	Rank
	PRB size
	TBS
	Propagation

	QPSK
	1Rx/2Rx
	MCS4 in Table 1
	1/3 
	Rank 1
	25
	1928
	TDLB100-400

	16QAM
	1Rx/2Rx
	MCS13 in Table 1
	0.47
	Rank 1
	25
	6272
	TDLC300-100

	64QAM
	1Rx/2Rx
	MCS19 in Table 1
	0.5
	Rank 1/2
	25/12
	9992/9480
	TDLA30-10



· TDD SCS=30kHz
	
	Received antennas
	Modulation
	Code rate
	Rank
	PRB size
	TBS
	Propagation

	QPSK
	1Rx/2Rx
	MCS4 in Table 1
	1/3 
	Rank 1
	12
	928
	TDLB100-400

	16QAM
	1Rx/2Rx
	MCS13 in Table 1
	0.47
	Rank 1
	12
	3104
	TDLC300-100

	64QAM
	1Rx/2Rx
	MCS19 in Table 1
	0.5
	Rank 1/2
	12/6
	4736/4736
	TDLA30-10



PDSCH test cases for UE supporting eRedCapNotReducedBB-BW-r18 (FG 48-2)
· FDD/HD-FDD SCS=15kHz
	
	Received antennas
	Modulation
	Code rate
	Rank
	PRB size
	TBS
	Propagation

	QPSK
	1Rx/2Rx
	MCS4 in Table 1
	1/3 
	Rank 1
	52
	3904
	TDLB100-400

	16QAM
	1Rx/2Rx
	MCS13 in Table 1
	0.47
	Rank 1
	40
	9992
	TDLC300-100

	64QAM
	1Rx/2Rx
	MCS19 in Table 1
	0.5
	Rank 1/2
	25/12
	9992/9480
	TDLA30-10



· TDD SCS=30kHz
	
	Received antennas
	Modulation
	Code rate
	Rank
	PRB size
	TBS
	Propagation

	QPSK
	1Rx/2Rx
	MCS4 in Table 1
	1/3 
	Rank 1
	12
	928
	TDLB100-400

	16QAM
	1Rx/2Rx
	MCS13 in Table 1
	0.47
	Rank 1
	25
	4992
	TDLC300-100

	64QAM
	1Rx/2Rx
	MCS19 in Table 1
	0.5
	Rank 1/2
	12/6
	4736/4736
	TDLA30-10



For 256QAM, the discussion based on Rel-17 is rather different. During Rel-17 discussions, companies compromised and considered requirements for 256QAM even though it was an optional feature. Now in Rel-18, even though someone could make the same argument, the situation is quite different. Considering the very small TBS supported in RedCap enhancements, it is the case that using 256QAM would already surpass the maximum defined TBS.
Observation 4: Use of 256 QAM modulation is an optional feature, as recognized in Rel-17 RedCap
Observation 5: Use of 256 QAM modulation would exceed the maximum TBS for Rel-18 RedCap at meaningful PRB allocations
Proposal 2: Do not define new requirements for PDSCH involving 256 QAM

4 CSI Reporting Requirements

Since the inception of Rel-18 RedCap, there has been no limitation for CSI-RS since these are signals that can occupy the full bandwidth of the UE. In addition, during RAN4#110 it was agreed that several test setups should be reused, which also indicated that requirements may also be reused.
Proposal 3: RAN4 to discuss whether CQI and RI requirements can be reused by analysing what configurations might need to be adapted.

5 Conclusion
Our observations and proposals are stated below:
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Observation 1: Rel-17 RedCap defines both Rank 1 and Rank 2 PDSCH requirements for 1Rx/2Rx UEs
Proposal 1: Define Rank 1 and Rank 2 requirements for PDSCH for 64QAM modulation  
Observation 2: Use of 256 QAM modulation is an optional feature, as recognized in Rel-17 RedCap
Observation 3: Use of 256 QAM modulation would exceed the maximum TBS for Rel-18 RedCap at meaningful PRB allocations
Proposal 2: Do not define new requirements for PDSCH involving 256 QAM
Proposal 3: RAN4 to discuss whether CQI and RI requirements can be reused by analysing what configurations might need to be adapted.
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