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Introduction
RAN4 completed the core part of the Rel-18 WI on enhanced support of reduced capability devices during RAN4#109 and needs to start working on specifying the performance requirements from RAN4#110 meeting. Since this is the first meeting for this WI, it is expected to outline the scope of discussion for demod requirements during this meeting. Here is a list of objectives outlined in the revised WID for the WI [1]:Complexity/cost reduction
· Further reduced UE complexity in FR1 [RAN1, RAN2, RAN4]
· [bookmark: _Hlk145414992]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.
· Relation between ‘UE BB bandwidth reduction’ and ‘UE peak data rate reduction’
· A UE can support ‘UE peak data rate reduction’ with or without ‘UE BB bandwidth reduction’.
· The initial access procedure for ‘UE peak data rate reduction’ without ‘UE BB bandwidth reduction’ is the same as for ‘UE peak data rate reduction’ with ‘UE BB bandwidth reduction’.
· The peak rate target is 10 Mbps regardless of what optional features the UE may support.
· Support additional separate early indication(s) [RAN1, RAN2]
· 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.


In this contribution, we provide our views on the demod performance requirements that are expected to be studied and specified by RAN4.
Scope of demod performance requirements
The main goal of the eRedCap is to achieve a peak data rate of 10Mbps. This is achieved by relaxing the constraint (vLayers·Qm·f ≥ 4) for peak data rate reduction along with reducing the baseband bandwidth of PDSCH to 5MHz (with number of PRBs = 25 and 12 for 15kHz and 30kHz SCS, respectively). Additionally, some UEs may support eRedCapNotReducedBB-BW-r18 indicating that the UE is an eRedCap UE without reduced baseband bandwidth in FR1. A different constraint in terms of vLayers·Qm·f  is specified for such UEs.
From TS 38.306, we have the following constraints:
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Since R18 eRedCap UEs can achieve the peak data rate of 10Mbps with or without baseband bandwidth reduction, RAN4 needs to specify the demod tests for both type of UEs.
Observation 1: Rel18 eRedCap UEs may support the peak rate of 10Mbps with or without reduced BW. 
Proposal 1: RAN4 to specify demod tests, and define new tests, if needed, for both type of eRedCap UEs, i.e., the ones that support eRedCapNotReducedBB-BW-r18 as well as the ones that don’t.
Proposal 2: Following R17 RedCap, the demod tests for R18 eRedCap UEs shall be specified for both 1Rx and 2Rx configurations and for TDD, FDD and HD-FDD configurations.
For the eRedCap UEs that support eRedCapNotReducedBB-BW-r18, new PDSCH demod test cases may be needed if the current tests have peak rate of more than 10Mbps. For the new tests, we can keep the same number of PRBs as in RedCap and specify new MCS, if needed. For example, some of the existing tests for QPSK modulation may still be used while we may need new tests for 64QAM modulation.
Proposal 3: For the R18 eRedCap UEs that support eRedCapNotReducedBB-BW-r18, RAN4 to study which configurations need new test cases. For the new test cases, keep the same number of PRBs as in the corresponding R17 RedCap tests and specify new MCS.
For the UEs that don’t support eRedCapNotReducedBB-BW-r18, new PDSCH demod test cases corresponding to a BW of 5MHz for both TDD and FDD/HD-FDD are needed. For these test cases, number of PRBs = 25 with SCS =15kHz for FDD/HD-FDD configuration and number of PRBs = 12 with SCS =30kHz for TDD configuration
Proposal 4: For the R18 eRedCap UEs that do not support eRedCapNotReducedBB-BW-r18, RAN4 to define new test cases with number of PRBs = 25 for SCS =15kHz and FDD/HD-FDD configuration and number of PRBs = 12 for SCS =30kHz and TDD configuration.
The following table, may be used as a baseline to study PDSCH demod tests needed for R18 eRedCap UEs:
Table 1: PDSCH demod tests for FDD/HD-FDD
	Num Rx
	eRedCapNotReducedBB-BW-r18
	Modulation Scheme
	MCS old
	MCS new
	PDSCH Reference Channel (RedCap)
	PDSCH Reference Channel (eRedCap)

	1Rx
	Supported
PRBs = 52
	QPSK
	4
	4
	R.PDSCH.1-1.1 FDD
R.PDSCH. 1-1.1 HD-FDD
	Not Needed

Not Needed

	
	
	QAM16
	13
	TBD
	R.PDSCH.1-2.1 FDD
R.PDSCH. 1-1.2  HD-FDD
	TBD

	
	
	QAM64
	19
	TBD
	R.PDSCH.1-3.5 FDD
R.PDSCH. 1-1.3  HD-FDD
	TBD

	
	Not Supported
PRBs = 25
	QPSK
	NA
	4
	NA
	TBD

	
	
	QAM16
	NA
	13
	NA
	TBD

	
	
	QAM64
	NA
	19
	NA
	TBD

	2Rx
	Supported
PRBs = 52
	QPSK (Rank 1)
	4
	4
	R.PDSCH.1-1.1 FDD
R.PDSCH. 1-1.1 HD-FDD
	Not Needed

Not Needed

	
	
	QAM16 (Rank 1)
	13
	TBD
	R.PDSCH.1-2.1 FDD
R.PDSCH. 1-1.2  HD-FDD
	TBD

	
	
	QAM64 (Rank 2)
	19
	TBD
	R.PDSCH.1-3.1 FDD
R.PDSCH. 1-2.1 HD-FDD
	TBD

	
	Not Supported
PRBs = 25
	QPSK
	NA
	4
	NA
	TBD

	
	
	QAM16
	NA
	13
	NA
	TBD

	
	
	QAM64
	NA
	19
	NA
	TBD



Table 1: PDSCH demod tests for TDD
	Num Rx
	eRedCapNotReducedBB-BW-r18
	Modulation Scheme
	TDD UL-DL pattern
	MCS old
	MCS new
	PDSCH Reference Channel (RedCap)
	PDSCH Reference Channel (eRedCap)

	1Rx
	Supported
	QPSK
	FR1.30-1A
	4
	4
	R.PDSCH.2-1.5 TDD
	Not Needed

	
	
	QAM16
	FR1.30-1
	13
	TBD
	R.PDSCH.2-26.1 TDD
	TBD

	
	
	QAM64
	FR1.30-1
	19
	TBD
	R.PDSCH.2-3.5 TDD
	TBD

	
	Not Supported
	QPSK
	TBD
	NA
	4
	NA
	TBD

	
	
	QAM16
	TBD
	NA
	13
	NA
	TBD

	
	
	QAM64
	TBD
	NA
	19
	NA
	TBD

	2Rx
	Supported
	QPSK
	FR1.30-1A
	4
	4
	R.PDSCH.2-1.5 TDD
	Not Needed

	
	
	QAM16
	FR1.30-1
	13
	TBD
	R.PDSCH.2-26.1 TDD
	TBD

	
	
	QAM64
	FR1.30-1
	19
	TBD
	R.PDSCH.2-27.1 TDD
	TBD

	
	Not Supported
	QPSK
	TBD
	NA
	4
	NA
	TBD

	
	
	QAM16
	TBD
	NA
	13
	NA
	TBD

	
	
	QAM64
	TBD
	NA
	19
	NA
	TBD



Conclusion
Observation 1: Rel18 eRedCap UEs may support the peak rate of 10Mbps with or without reduced BW. 
Proposal 1: RAN4 to specify demod tests, and define new tests, if needed, for both type of eRedCap UEs, i.e., the ones that support eRedCapNotReducedBB-BW-r18 as well as the ones that don’t.
Proposal 2: Following R17 RedCap, the demod tests for R18 eRedCap UEs shall be specified for both 1Rx and 2Rx configurations and for TDD, FDD and HD-FDD configurations.
Proposal 3: For the R18 eRedCap UEs that support eRedCapNotReducedBB-BW-r18, RAN4 to study which configurations need new test cases. For the new test cases, keep the same number of PRBs as in the corresponding R17 RedCap tests and specify new MCS.
Proposal 4: For the R18 eRedCap UEs that do not support eRedCapNotReducedBB-BW-r18, RAN4 to define new test cases with number of PRBs = 25 for SCS =15kHz and FDD/HD-FDD configuration and number of PRBs = 12 for SCS =30kHz and TDD configuration.
References
[1] RP-233637, “Revised WID on Enhanced support of reduced capability NR devices”, Ericsson, RAN#102
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