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Background
[bookmark: _Hlk67479244]A new WID[1] “Enhanced support of reduced capability NR devices” was approved in last RAN plenary meeting and RAN4 should start discussing the UE performance requirements. In this contribution, we provide our general views on test scope.
1   Discussions
[bookmark: _Hlk157240261]The main requirement of this WID is to reduce the target date rate of R18 eRedCap to 10Mbps, with this target, two RedCap UE types are introduced by RAN1: RedCap UE with reduced peak date rate and reduced baseband bandwidth in FR1 and RedCap UE with reduced peak data rate without reduced baseband bandwidth in FR1. For the formal one, maximum 5MHz BB (Unicast PDSCH) bandwidth with maximum 20MHz RF bandwidth is supported and vLayers·Qm·f is relaxed to 3.2. For the later one, BB bandwidth is not limited and vLayers·Qm·f is relaxed to 0.75 when vLayers = 1 and vLayers·Qm·f  is relaxed to 0.8 when vLayers = 2.
Considering eRedCap UE is a new UE type with lower complexity on baseband processing, it could be necessary to define minimum PDSCH requirements to check the performance with limited buffer size and SDR requirements to check whether UE can achieve 10Mbps peak rate.
There is no limitation specified for CSI-RS allocation, which means CSI processing complexity is not expected to be reduced, so we propose not to define CSI requirements for eRedCap UE.
Proposal 1: RAN4 to define PDSCH requirements and SDR requirements and not define CSI requirements for eRedCap UE.

PDSCH requirements
Here is the summary of existing RedCap test:
Rank 1: QPSK/0.30(TDLB100-400), 16QAM/0.48(TDLC300-100), 256QAM/0.82(TDLA30-10)
Rank 2: 64QAM/0.50(TDLA30-10)
Generally, 1Rx/2Rx, HD-FDD/FDD/TDD should be considered and existing RedCap test setup should be reused as much as possible.
For UE with reduced peak date rate and reduced BB bandwidth, new requirements should be defined with 5MHz PDSCH bandwidth. To accommodate the target of lower peak rate, Rank 1, QPSK/0.30 and 16QAM/0.48 could be considered. The proposed cases are listed as follows:

Table 2-1: Proposed cases for eRedCap UE with reduced peak date rate and reduced baseband bandwidth in FR1 
	Duplex mode
	Bandwidth (MHz) / Subcarrier spacing (kHz)
(Note1)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	FDD, HD-FDD
	10 / 15
	QPSK, 0.30
	N/A
	TDLB100-400
	2x1 Low
	70
	TBD

	FDD,HD-FDD
	10 / 15
	16QAM, 0.48
	N/A
	TDLC300-100
	2x1 Low
	70
	TBD

	TDD
	20 / 30
	QPSK, 0.30
	FR1.30-1A
	TDLB100-400
	2x1 Low
	70
	TBD

	TDD
	20 / 30
	16QAM, 0.48
	FR1.30-1
	TDLC300-100
	2x1 Low
	70
	TBD

	FDD,HD-FDD
	10 / 15
	QPSK, 0.30
	N/A
	TDLB100-400
	2x2, ULA Low
	70
	TBD

	FDD,HD-FDD
	10 / 15
	16QAM, 0.48
	N/A
	TDLC300-100
	2x2, ULA Low
	70
	TBD

	TDD
	20 / 30
	QPSK, 0.30
	FR1.30-1A
	TDLB100-400
	2x2, ULA Low
	70
	TBD

	TDD
	20 / 30
	16QAM, 0.48
	FR1.30-1
	TDLC300-100
	2x2, ULA Low
	70
	TBD

	Note 1: PDSCH is scheduled with 25RBs for 15kHz SCS and 12RBs for 30kHz SCS



For RedCap UE with reduced peak data rate without reduced baseband bandwidth in FR1, since channel bandwidth could be aligned with existing test, existing requirements could be reused. Meanwhile, low MCS and MIMO layers should be configured to accommodate the target of lower peak rate, hence existing RedCap requirements with QPSK,0.30, rank1 could be reused for eRedCap UE. The proposed cases are listed as follows:

Table 2-2: Proposed cases for eRedCap UE with reduced peak date rate without reduced baseband bandwidth in FR1
	Duplex mode
	Bandwidth (MHz) / Subcarrier spacing (kHz)
(Note1)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	FDD, HD-FDD
	10 / 15
	QPSK, 0.30
	N/A
	TDLB100-400
	2x1 Low
	70
	Reused

	TDD
	20 / 30
	QPSK, 0.30
	FR1.30-1A
	TDLB100-400
	2x1 Low
	70
	Reused

	FDD,HD-FDD
	10 / 15
	QPSK, 0.30
	N/A
	TDLB100-400
	2x2, ULA Low
	70
	Reused

	TDD
	20 / 30
	QPSK, 0.30
	FR1.30-1A
	TDLB100-400
	2x2, ULA Low
	70
	Reused



Proposal 2: Use test cases listed in Table 2-1 and 2-2 for eRedCap requirements definition.

SDR requirements
The general SDR test setup can be reused with the proposed specification changes, the wording can be refined. 
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The requirements in this clause are applicable to the FR1 single carrier case.
The requirements and procedure defined in Clause 5.5A.1 apply using operating band instead of CA configuration, and bandwidth instead of bandwidth combination.
For RedCap and eRedCap, the requirements and procedure are defined in Clause 5.5A.1 except that the MIMO layers are configured to 2 for UE supporting 2 MIMO layers and 1 for UE supporting 1 MIMO layers for all operating band. Antenna configuration is 1x1 for UE supporting 1 layer and 2x2 for UE supporting 2 layers. 
For eRedCap with reduced peak date rate and reduced baseband bandwidth in FR1, only 25 PRBs for 15kHz SCS and 12RBs for 30kHz SCS are allocated for PDSCH transmission.
For RedCap UE with HD-FDD mode, the additional test parameters are specified in Table 5.5.1-1.



Proposal 3: Reuse the existing SDR test setup for eRedCap with following specification changes:
	5.5.1	 FR1 single carrier requirements
The requirements in this clause are applicable to the FR1 single carrier case.
The requirements and procedure defined in Clause 5.5A.1 apply using operating band instead of CA configuration, and bandwidth instead of bandwidth combination.
For RedCap and eRedCap, the requirements and procedure are defined in Clause 5.5A.1 except that the MIMO layers are configured to 2 for UE supporting 2 MIMO layers and 1 for UE supporting 1 MIMO layers for all operating band. Antenna configuration is 1x1 for UE supporting 1 layer and 2x2 for UE supporting 2 layers. 
For eRedCap with reduced peak date rate and reduced baseband bandwidth in FR1, only 25 PRBs for 15kHz SCS and 12RBs for 30kHz SCS are allocated for PDSCH transmission.
For RedCap UE with HD-FDD mode, the additional test parameters are specified in Table 5.5.1-1.



2   Conclusion
In this contribution we provide our general views on how to define requirements for Rel-18 eRedCap. The proposals are:
Proposal 1: RAN4 to define PDSCH requirements and SDR requirements and not define CSI requirements for eRedCap UE.
Proposal 2: Use test cases listed in Table 2-1 and 2-2 for eRedCap requirements definition.
Proposal 3: Reuse the existing SDR test setup for eRedCap with following specification changes:
	5.5.1	 FR1 single carrier requirements
The requirements in this clause are applicable to the FR1 single carrier case.
The requirements and procedure defined in Clause 5.5A.1 apply using operating band instead of CA configuration, and bandwidth instead of bandwidth combination.
For RedCap and eRedCap, the requirements and procedure are defined in Clause 5.5A.1 except that the MIMO layers are configured to 2 for UE supporting 2 MIMO layers and 1 for UE supporting 1 MIMO layers for all operating band. Antenna configuration is 1x1 for UE supporting 1 layer and 2x2 for UE supporting 2 layers. 
For eRedCap with reduced peak date rate and reduced baseband bandwidth in FR1, only 25 PRBs for 15kHz SCS and 12RBs for 30kHz SCS are allocated for PDSCH transmission.
For RedCap UE with HD-FDD mode, the additional test parameters are specified in Table 5.5.1-1.



3   Reference
[1]    RP-233637 Revised WID on Enhanced support of reduced capability NR devices

