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1. Introduction
In this contribution, we discuss the impact on UE demodulation and CSI requirements for RedCap UE. 
2. Discussion
According to the WID [1], the reduced features for Rel-17 RedCap UE are provided as follows:
	This WI has the following objectives: 

· Specify support for the following UE complexity reduction features [RAN1, RAN2, RAN4]:

· Reduced maximum UE bandwidth:
· Maximum bandwidth of an FR1 RedCap UE during and after initial access is 20 MHz. 
· Maximum bandwidth of an FR2 RedCap UE during and after initial access is 100 MHz.
· Reduced minimum number of Rx branches:
· For frequency bands where a legacy NR UE is required to be equipped with a minimum of 2 Rx antenna ports, the minimum number of Rx branches supported by specification for a RedCap UE is 1. The specification also supports 2 Rx branches for a RedCap UE in these bands.
· For frequency bands where a legacy NR UE (other than 2-Rx vehicular UE) is required to be equipped with a minimum of 4 Rx antenna ports, the minimum number of Rx branches supported by specification for a RedCap UE is 1. The specification also supports 2 Rx branches for a RedCap UE in these bands.

· A means shall be specified by which the gNB can know the number of Rx branches of the UE.
· Maximum number of DL MIMO layers:
· For a RedCap UE with 1 Rx branch, 1 DL MIMO layer is supported.
· For a RedCap UE with 2 Rx branches, 2 DL MIMO layers are supported.
· Relaxed maximum modulation order:
· Support of 256QAM in DL is optional (instead of mandatory) for an FR1 RedCap UE.
· No other relaxations of maximum modulation order are specified for a RedCap UE.

· Duplex operation:

· HD-FDD type A with the minimum specification impact (Note that FD-FDD and TDD are also supported.)


For UE demodulation, existing 38.101-4 specifies the demodulation requirements for PDSCH, PDCCH and PBCH based on 2Rx, 10MHz for FR1 FDD, 40MHz for FR1 TDD, 100MHz for FR2. So the following new requirements need to be introduced for PDSCH, PDCCH and PBCH for Rel-17 RedCap UE.
· 2Rx for 20MHz FR1 TDD 30KHz
· 1Rx for 10MHz FR1 FDD 15KHz
· 1Rx for 20MHz FR1 TDD 30KHz
· 1Rx for 100MHz FR2 120KHz
For CSI, existing 38.101-4 specifies CQI, PMI and RI requirements based on 2Rx, 10MHz for FR1 FDD, 40MHz for FR1 TDD, 100MHz for FR2. So the following new requirements need to be introduced for CSI for Rel-17 RedCap UE.
· 2Rx for 20MHz FR1 TDD CQI, PMI and RI
· 1Rx for 10MHz FR1 FDD CQI, PMI
· 1Rx for 20MHz FR1 TDD CQI, PMI
· 1Rx for 100MHz FR2 CQI, PMI
Regarding the modulation order, since no relaxation are specified except for the optional support of 256QAM. Hence, we propose to consider all the modulation orders for RedCap UE, i.e. QPSK, 16QAM, 64QAM, 256QAM.

Proposal 1: it is proposed to specify following cases for PDSCH, PDCCH and PBCH:

· 2Rx for 20MHz FR1 TDD 30KHz

· 1Rx for 10MHz FR1 FDD 15KHz

· 1Rx for 20MHz FR1 TDD 30KHz

· 1Rx for 100MHz FR2 120KHz

Proposal 2: it is proposed to specify following cases for PDSCH, PDCCH and PBCH:

· 2Rx for 20MHz FR1 TDD CQI, PMI and RI

· 1Rx for 10MHz FR1 FDD CQI, PMI

· 1Rx for 20MHz FR1 TDD CQI, PMI

· 1Rx for 100MHz FR2 CQI, PMI

Proposal 3: it is proposed to specify all modulation orders for Rel-17 RedCap demodulation requirements, i.e. QPSK, 16QAM, 64QAM and 256QAM.
3. Conclusions
In this contribution, we discuss the remaining open issues of signaling characteristics srequirements for RedCap UE and the proposals are:
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· 2Rx for 20MHz FR1 TDD 30KHz
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· 1Rx for 20MHz FR1 TDD 30KHz
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· 2Rx for 20MHz FR1 TDD CQI, PMI and RI

· 1Rx for 10MHz FR1 FDD CQI, PMI
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