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1. Introduction 
In RAN4#101-bis-e UE demodulation and CSI requirements for RedCap devices was discussed and way forward [1] was agreed. In this contribution we present our views on PDSCH demod and SDR requirements for RedCap UE.  
2. Discussion
Common
In [1] we have a number of agreements on the common theme for all UE demod and CSI reporting requirements. One of the open issues was for CBW for 1RX in FDD.
· 1Rx RedCap UE: RAN4 define new UE demodulation and CSI reporting requirements with the following configuration:
· FDD SCS=15kHz in FR1
· Option 1: CBW=10MHz (keep the same assumption as Rel-15 NR UE demodulation)
· Option 2: CBW=20MHz (maximum defined bandwidth for RedCap UE)
For 2RX RedCap UE we have agreed to reuse the requirements as much as possible for FDD with 10MHz CBW. We should define the same test cases to 1RX and 2RX to simplify the test setup and possibly introduce some test applicability rules to reduce testing burden. Hence, we should keep the same assumption as Rel-15 NR demod requirements and define requirements for FDD with 15Khz SCS and 10Mhz CBW. 
Proposal #1: Define new requirements for 1RX RedCap UE in FDD with 15KHz SCS and 10MHz CBW.
For requirements for RedCap with 2RX in TDD we have the following agreement:
	· Define 2Rx FR1 TDD demodulation (e.g., PBCH, PDCCH and PDSCH) and CSI requirements (e.g., CQI, PMI and RI) with channel bandwidth equal to 20MHz.
· Keep the requirements aligned between 2Rx and 1Rx.



We propose to extend this agreement for FR1 FDD and FR2 TDD as well. This would help with simplifying the test set-up.
Proposal #2: Define the same test cases for RedCap UE for 1RX and 2RX in FR1 FDD and FR2 TDD as well.
The number of RX antenna supported by RedCap UE is implicitly indicated by UE capability of maxNumberMIMO-LayersPDSCH. To reduce the testing burden, we should define an applicability rule like the existing demod requirements. If the UE supports 2RX antenna, it only needs to pass the requirements for 2Rx RedCap UE and can skip the 1RX requirements. 
Proposal #3: Define applicability rule for requirements for RedCap UE – If RedCap UE supports 2RX, then only the 2RX requirements apply and the UE can skip the 1RX requirements.
PDSCH Demod Requirements
The PDSCH demod requirements for RedCap UE with 1RX and 2RX were discussed in RAN4#101-bis and options were captured in [1]. Firstly, 256QAM is optional for RedCap UE, hence we can skip defining any requirements for RedCap with 256QAM MCS/ CQI table.
Proposal #4: Do not define requirements for RedCap with 256QAM.
On the principle to down select test cases for RedCap, we can pick test cases from the exiting requirements to cover QPSK, 16QAM, 64QAM and different channel conditions – TDLA30, TDLB100, TDLC300. Based on this principle, we suggest the following test case to be defined for RedCap UE:
· FDD FR1 -15KHz /10MHz (1RX and 2RX)
· QPSK: Type A, Table 5.2.2.1.1-3 Test 1-1, QPSK 0.30, TDLB100-400, 2Tx, Rank 1, 70% max TP
· 16QAM: Type A, Table 5.2.2.1.1-3 Test 1-4, 16QAM 0.48, TDLC300-100, 2Tx, Rank 1, 70% max TP
· 64QAM: Type A, Table 5.2.2.1.1-4 Test 2-1, 64QAM 0.5, TDLA30-10, 2Tx, Rank 1, 70% max TP
· TDD FR1 – 30KHz/20MHz (1RX and 2RX)
· QPSK: Type A, Table 5.2.2.2.1-3 Test 1-1, QPSK 0.30, TDLB100-400, 2Tx, Rank 1, 70% max TP
· 16QAM: Type A, Table 5.2.2.2.1-3 Test 1-4, 16QAM 0.48, TLDC300-100, 2Tx, Rank 1, 70% max TP
· 64QAM: Type A, Table 5.2.2.2.1-4 Test 2-1, 64QAM 0.50, TLDA30-1, 2Tx, Rank 1, 70% max TP
· TDD FR2 – 120KHz/100MHz (1RX and 2RX)
· QPSK: Type A, Table 7.2.2.2.1-3 Test 1-1, QPSK 0.30, TDLC60-300, 2Tx, Rank 1, 70% max TP
· 16QAM: Type A, Table 7.2.2.2.1-4 Test 2-2, 16QAM 0.48, TDLA30-300, 2Tx, Rank 1, 70% max TP
· 64QAM: Type A, Table 7.2.2.2.1-4 Test 2-6, 64QAM 0.42, TDLA30-75, 2Tx, Rank 1, 70% max TP 
Where possible for 2RX the existing requirements will be reused.
Proposal #5: Define the following requirements for RedCap UE in FR1 FDD (15KHz /10MHz) with 1RX and 2RX: 
· QPSK: Type A, Table 5.2.2.1.1-3 Test 1-1, QPSK 0.30, TDLB100-400, 2Tx, Rank 1, 70% max TP
· 16QAM: Type A, Table 5.2.2.1.1-3 Test 1-4, 16QAM 0.48, TDLC300-100, 2Tx, Rank 1, 70% max TP
· 64QAM: Type A, Table 5.2.2.1.1-4 Test 2-1, 64QAM 0.5, TDLA30-10, 2Tx, Rank 1, 70% max TP

Proposal #6: Define the following requirements for RedCap UE in FR1 TDD (30KHz /20MHz) with 1RX and 2RX: 
· QPSK: Type A, Table 5.2.2.2.1-3 Test 1-1, QPSK 0.30, TDLB100-400, 2Tx, Rank 1, 70% max TP
· 16QAM: Type A, Table 5.2.2.2.1-3 Test 1-4, 16QAM 0.48, TLDC300-100, 2Tx, Rank 1, 70% max TP
· 64QAM: Type A, Table 5.2.2.2.1-4 Test 2-1, 64QAM 0.50, TLDA30-1, 2Tx, Rank 1, 70% max TP

Proposal #7: Define the following requirements for RedCap UE in FR2 TDD (120KHz /1000MHz) with 1RX and 2RX: 
· QPSK: Type A, Table 7.2.2.2.1-3 Test 1-1, QPSK 0.30, TDLC60-300, 2Tx, Rank 1, 70% max TP
· 16QAM: Type A, Table 7.2.2.2.1-4 Test 2-2, 16QAM 0.48, TDLA30-300, 2Tx, Rank 1, 70% max TP
· 64QAM: Type A, Table 7.2.2.2.1-4 Test 2-6, 64QAM 0.42, TDLA30-75, 2Tx, Rank 1, 70% max TP 


SDR Requirements
The SDR requirements for RedCap UE are FFS with the following options in [1]:
· Option 1: Existing SDR test methodology can be reused for RedCap 1Rx/2Rx UE. 
· Discuss whether to update MCS configuration and common test parameters for 1 Rx RedCap UE testing
· Option 2: Not introduce SDR tests for RedCap 1Rx/2Rx UE

The SDR requirements are defined to verify that Layer 1 and Layer 2 correctly process in a sustained manner the received packets corresponding to the maximum data rate indicated by UE capabilities. While the sustained data rate requirement would still apply to RedCap UE depending on the indicated UE capability of max data rate, we would like to reduce the number of test cases for RedCap UE all together. In that spirit, we would like to not define any SDR requirements for RedCap UE.
Proposal #8: Do not define SDR requirements for RedCap UE.  


3. Conclusion
In this paper, we provide our views on PDSCH demod and SDR requirements for RedCap UE. Our observations and proposals are captured below:
Common
Proposal #1: Define new requirements for 1RX RedCap UE in FDD with 15KHz SCS and 10MHz CBW.
Proposal #2: Define the same test cases for RedCap UE for 1RX and 2RX in FR1 FDD and FR2 TDD as well.
Proposal #3: Define applicability rule for requirements for RedCap UE – If RedCap UE supports 2RX, then only the 2RX requirements apply and the UE can skip the 1RX requirements.

PDSCH Demod
Proposal #4: Do not define requirements for RedCap with 256QAM.
Proposal #5: Define the following requirements for RedCap UE in FR1 FDD (15KHz /10MHz) with 1RX and 2RX: 
· QPSK: Type A, Table 5.2.2.1.1-3 Test 1-1, QPSK 0.30, TDLB100-400, 2Tx, Rank 1, 70% max TP
· 16QAM: Type A, Table 5.2.2.1.1-3 Test 1-4, 16QAM 0.48, TDLC300-100, 2Tx, Rank 1, 70% max TP
· 64QAM: Type A, Table 5.2.2.1.1-4 Test 2-1, 64QAM 0.5, TDLA30-10, 2Tx, Rank 1, 70% max TP

Proposal #6: Define the following requirements for RedCap UE in FR1 TDD (30KHz /20MHz) with 1RX and 2RX: 
· QPSK: Type A, Table 5.2.2.2.1-3 Test 1-1, QPSK 0.30, TDLB100-400, 2Tx, Rank 1, 70% max TP
· 16QAM: Type A, Table 5.2.2.2.1-3 Test 1-4, 16QAM 0.48, TLDC300-100, 2Tx, Rank 1, 70% max TP
· 64QAM: Type A, Table 5.2.2.2.1-4 Test 2-1, 64QAM 0.50, TLDA30-1, 2Tx, Rank 1, 70% max TP

Proposal #7: Define the following requirements for RedCap UE in FR2 TDD (120KHz /1000MHz) with 1RX and 2RX: 
· QPSK: Type A, Table 7.2.2.2.1-3 Test 1-1, QPSK 0.30, TDLC60-300, 2Tx, Rank 1, 70% max TP
· 16QAM: Type A, Table 7.2.2.2.1-4 Test 2-2, 16QAM 0.48, TDLA30-300, 2Tx, Rank 1, 70% max TP
· 64QAM: Type A, Table 7.2.2.2.1-4 Test 2-6, 64QAM 0.42, TDLA30-75, 2Tx, Rank 1, 70% max TP 

SDR
Proposal #8: Do not define SDR requirements for RedCap UE.  
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