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Introduction
Based on WID “Support of reduced capability NR devices” [1], the following objectives are defined:
	· Specify support for the following UE complexity reduction features:
· Reduced maximum UE bandwidth
· Reduced minimum number of Rx branches
· Maximum number of DL MIMO layers
· Relaxed maximum modulation order


In this paper, we provide our view on scope of UE demodulation and CSI requirements for reduced capability NR devices.
Discussion
Based on WID, one of the main enhancements for RedCap UE is introduction of support of 1 Rx processing. Therefore, we need to define PBCH, PDCCH and PDSCH demodulation requirements and CQI reporting requirements for UEs equipped with 1 receive antenna. Such UEs support both FR1 and FR2 operation and corresponding requirements can be defined.
Proposal 1:	Define 1 Rx FR1 and FR2 demodulation requirements for PBCH, PDCCH and PDSCH for testing of 1 Rx RedCap UEs.
Proposal 2:	Define 1 Rx FR1 and FR2 CQI reporting requirements for testing of 1 Rx RedCap UEs.
Based on WID, we can observe that RedCap UE can support 2 Rx processing. For such UEs, we can reuse the most of existing demodulation and CSI requirements and just define applicability rules. However, in comparison to basic UE, RedCap UE has limitation on maximum UE channel bandwidth, which is equal to 20 MHz for FR1 and 100 MHz for FR2. Most of existing 2 Rx UE requirements are defined for 10 MHz for FR1 FDD, 40 MHz for FR1 TDD and 100 MHz for FR2. Therefore, we can reuse FR1 FDD and FR2 requirements and we need to further discuss how to test 2 Rx RedCap UE for FR1 TDD scenario. Based on our understanding we can considered one of the following options:
· Option 1: Define 2 Rx FR1 TDD demodulation (PBCH, PDCCH and PDSCH) and CSI requirements (CQI, PMI and RI) with channel bandwidth equal to or less than 20 MHz.
· Option 2: Apply 1 Rx FR1 TDD demodulation requirements using specific antenna connection, where only one of the two antennas will be connected with data source from system simulator. Define only 2 Rx FR1 TDD CSI requirements for scenario with channel bandwidth equal to or less than 20 MHz.
Proposal 3:	Reuse subset of existing Rel-15 2 Rx FR1 FDD and FR2 demodulation (PBCH, PDCCH and PDSCH) and CSI requirements (CQI, PMI and RI) for testing of 2 Rx RedCap UEs.
Proposal 4:	Further discuss how to define 2 Rx FR1 TDD requirements for testing of 2 Rx RedCap UEs and discuss the following options:
· Option 1: Define 2 Rx FR1 TDD demodulation (PBCH, PDCCH and PDSCH) and CSI requirements (CQI, PMI and RI) with channel bandwidth equal to or less than 20 MHz.
· Option 2: Apply 1 Rx FR1 TDD demodulation requirements using specific antenna connection. Define only 2 Rx FR1 TDD CSI requirements for scenario with channel bandwidth equal to or less than 20 MHz.
For definition of UE requirements, we usually focus on definition of tests for single SCS/CBW combination per FR per duplex mode. For Rel-15 NR requirements 15 kHz/10 MHz is used for FR1 FDD, 30 kHz/40 MHz – for FR1 TDD and 120 kHz/100 MHz – for FR2. For definition of RedCap requirements, we suggest to use the similar procedure and select one typical SCS/CBW combination per FR per duplex mode. For example, we can reuse most of existing assumptions and consider 15 kHz/10 MHz for FR1 FDD, 30 kHz/20 MHz for FR1 TDD and 120 kHz/100 MHz for FR2.
Proposal 5:	Define RedCap requirements for one SCS/CBW combination per FR per duplex mode: for example, 15 kHz/10 MHz - FR1 FDD, 30 kHz/20 MHz – FR1 TDD and 120 kHz/100 MHz – FR2.
As for exact set of test cases for each type of 1 Rx requirements, we have the following view: 
· PDSCH:
· 3 tests for Type A mapping with different propagation conditions and modulation orders: QPSK – TDLB100-400, 16QAM – TDLC300-100, 64QAM – TDLA30-10
· 1 test for Type B mapping: QPSK – TDLA30-10
· PDCCH
· 3 tests with different aggregation levels (2,4 and 8) and CORESET configurations (1 and 2 symbols)
· PBCH
· 2 tests for scenarios in case SS/PBCH block index is not known and is known
· CQI requirements
· 1 test for AWGN propagation conditions
· 2 tests for fading propagation conditions with wideband and sub-band reporting
Proposal 6:	Consider the following set of 1 Rx RedCap requirements as starting point:
· PDSCH:
· 3 tests for Type A mapping: QPSK – TDLB100-400, 16QAM – TDLC300-100, 64QAM – TDLA30-10
· 1 test for Type B mapping: QPSK – TDLA30-10
· PDCCH: 3 tests with different aggregation levels (2,4 and 8) and CORESET configurations (1 and 2 symbols)
· PBCH: 2 tests for scenarios in case SS/PBCH block index is not known and is known
· CQI requirements
· 1 test for AWGN propagation conditions
· 2 tests for fading propagation conditions with wideband and sub-band reporting
Conclusion
In this paper we provided our views on scope of UE demodulation and CSI requirements for reduced capability NR devices and made the following proposals:
Proposal 1:	Define 1 Rx FR1 and FR2 demodulation requirements for PBCH, PDCCH and PDSCH for testing of 1 Rx RedCap UEs.
Proposal 2:	Define 1 Rx FR1 and FR2 CQI reporting requirements for testing of 1 Rx RedCap UEs.
Proposal 3:	Reuse subset of existing Rel-15 2 Rx FR1 FDD and FR2 demodulation (PBCH, PDCCH and PDSCH) and CSI requirements (CQI, PMI and RI) for testing of 2 Rx RedCap UEs.
Proposal 4:	Further discuss how to define 2 Rx FR1 TDD requirements for testing of 2 Rx RedCap UEs and discuss the following options:
· Option 1: Define 2 Rx FR1 TDD demodulation (PBCH, PDCCH and PDSCH) and CSI requirements (CQI, PMI and RI) with channel bandwidth equal to or less than 20 MHz.
· Option 2: Apply 1 Rx FR1 TDD demodulation requirements using specific antenna connection. Define only 2 Rx FR1 TDD CSI requirements for scenario with channel bandwidth equal to or less than 20 MHz.
Proposal 5:	Define RedCap requirements for one SCS/CBW combination per FR per duplex mode: for example, 15 kHz/10 MHz - FR1 FDD, 30 kHz/20 MHz – FR1 TDD and 120 kHz/100 MHz – FR2.
Proposal 6:	Consider the following set of 1 Rx RedCap requirements as starting point:
· PDSCH:
· 3 tests for Type A mapping: QPSK – TDLB100-400, 16QAM – TDLC300-100, 64QAM – TDLA30-10
· 1 test for Type B mapping: QPSK – TDLA30-10
· PDCCH: 3 tests with different aggregation levels (2,4 and 8) and CORESET configurations (1 and 2 symbols)
· PBCH: 2 tests for scenarios in case SS/PBCH block index is not known and is known
· CQI requirements
· 1 test for AWGN propagation conditions
· 2 tests for fading propagation conditions with wideband and sub-band reporting
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