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Background
As per [1], RAN 4 has agreed to introduce the PDSCH requirements for Rel-17 Redcap UE but FFS for SDR test. In this paper, we provide our views on the remain issues.
Common parameters
Bandwidth
The open issues for bandwidth are listed as follows:
	· 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)
· TDD SCS=30kHz in FR1
· CBW=20MHz
· TDD SCS=120kHz in FR2
· CBW=100MHz
· 2Rx RedCap UE:
· For FDD SCS=15kHz in FR1, RAN4 selects the existing UE demodulation and CSI reporting requirements with CBW=10MHz. FFS whether RAN4 need to define the new requirements for some test cases depending on the test cases depending on the agreed scope of requirements. 
· For TDD SCS=120kHz in FR2, RAN4 selects the existing UE demodulation and CSI reporting requirements with CBW=100MHz. No new requirements are introduced.
· For TDD SCS=30kHz in FR1, RAN4 define new UE demodulation and CSI reporting requirements with CBW=20MHz.



Maximum bandwidth supported by Redcap UE is 20MHz, based on our understanding, it is better to define the performance requirements with max bandwidth to verify this feature. Especially for 1RX UE, we can’t reuse the existing requirements so we don’t see the necessary to use 10MHz bandwidth for FDD.
Proposal 1:  Consider 20MHz bandwidth for 1RX UE.
UL/DL pattern used for FDD tests
The open issues for this topic is whether to introduce requirements with HD-FDD. Based on our understanding, HD-FDD is optional for Redcap UE operating in FDD band. Moreover, HD-FDD is similar with TDD from demodulation processing aspect. Therefore, we don’t see the necessity to introduce requirements with HD-FDD.
Proposal 2: Only consider FDD and TDD.
PDSCH requirements 
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The open issues for this topic are listed as follows:
	FDD 15kHz FR1
· Option 1:
· 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
· FFS for 256QAM MCS24: Type A, Table 5.2.2.1.1-3 Test 1-3?, 256QAM 0.82, TDLA30-10, 2Tx, Rank 1, 70% max TP
· Option 2:
· QPSK MCS4: Type A, Table 5.2.2.1.1-3 Test 1-2?, QPSK 0.3, TDLC300-100, 2Tx, Rank 1, 70% max TP
· 256QAM MCS24: Type A, Table 5.2.2.1.1-3 Test 1-3?, 256QAM 0.82, TDLA30-10, 2Tx, Rank 1, 70% max TP
TDD 30kHz FR1
· Option 1:
· 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
· FFS for 256QAM MCS24: Type A, Table 5.2.2.1.1-3 Test 1-3?, 256QAM 0.82, TDLA30-10, 2Tx, Rank 1, 70% max TP
· Option 2
· 64QAM MCS19: Type A, Table 5.2.2.2.1-4 Test 2-1?, 64QAM 0.50, TLDA30-10, 2Tx, Rank 1, 70% max TP
· 256QAM MCS24: Type A, Table 5.2.2.1.1-3 Test 1-3?, 256QAM 0.82, TDLA30-10, 2Tx, Rank 1, 70% max TP
TDD 120kHz FR2
· Option 1: 
· 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
· FFS for 256QAM MCS20: Type A, Table 7.2.2.2.1-3 Test 1-4?, 256QAM 0.76, TDLD30-75, 2Tx, Rank 1, 70% max TP
· Option 2:
· 64QAM MCS17: Type A, Table 7.2.2.2.1-4 Test 2-6?, 64QAM 0.42, TDLA30-75, 2Tx, Rank 1, 70%



Based on our understanding, we don’t see it is necessary to choose all MCS for each duplex mode.  For FR1, we propose to only test modulation order (64 QAM) with TDLA to verify LLR calculation and low modulation order (QPSK) with TDLC to verify channel estimation and split it into different duplex mode. We think it is the simplest way to reduce the test number considering Redcap UE is low cost and we should reduce test cost as much as possible. For FR2, we propose to only consider 64QAM, since QPSK has been tested in FR1.  As for 256QAM, we propose to verify it with applicability rules, however, we think it is enough to test it in FR1 range since FR2 256QAM is also optional for normal UE in Rel-16.
Proposal 3: Use following configurations for PDSCH requirements definition:
· FDD 15 kHz FR1
· QPSK MCS4: Type A, Table 5.2.2.1.1-3 Test 1-2?, QPSK 0.3, TDLC300-100, 2Tx, Rank 1, 70% max TP
· 256QAM MCS24: Type A, Table 5.2.2.1.1-3 Test 1-3?, 256QAM 0.82, TDLA30-10, 2Tx, Rank 1, 70% max TP
· TDD 30 kHz FR1
· 64QAM MCS19: Type A, Table 5.2.2.2.1-4 Test 2-1?, 64QAM 0.50, TLDA30-10, 2Tx, Rank 1, 70% max TP
· 256QAM MCS24: Type A, Table 5.2.2.1.1-3 Test 1-3?, 256QAM 0.82, TDLA30-10, 2Tx, Rank 1, 70% max TP

· TDD 120 kHz FR2
· 64QAM MCS17: Type A, Table 7.2.2.2.1-4 Test 2-6?, 64QAM 0.42, TDLA30-75, 2Tx, Rank 1, 70%
SDR test
The purpose of the test is to verify that the Layer 1 and Layer 2 correctly process in a sustained manner the received packets corresponding to the maximum data rate indicated by UE capabilities. However, Redcap UE is designed to reduce the modulation order, number of Rx, MIMO layers and bandwidth, the relative maximum data rate is not the purpose from RAN 1 design. To reduce the test effort, we propose to not define the SDR test.
Proposal 2: Not test SDR test.
Conclusion
In this paper, we provide our views on remain issues for common parameters and PDSCH requirements and SDR test for Redcap UE. The proposals are: 

Proposal 1:  Consider 20MHz bandwidth for 1RX UE.
Proposal 2: Not test SDR test.
Proposal 3: Use following configurations for PDSCH requirements definition:
· FDD 15 kHz FR1
· QPSK MCS4: Type A, Table 5.2.2.1.1-3 Test 1-2?, QPSK 0.3, TDLC300-100, 2Tx, Rank 1, 70% max TP
· 256QAM MCS24: Type A, Table 5.2.2.1.1-3 Test 1-3?, 256QAM 0.82, TDLA30-10, 2Tx, Rank 1, 70% max TP
· TDD 30 kHz FR1
· 64QAM MCS19: Type A, Table 5.2.2.2.1-4 Test 2-1?, 64QAM 0.50, TLDA30-10, 2Tx, Rank 1, 70% max TP
· 256QAM MCS24: Type A, Table 5.2.2.1.1-3 Test 1-3?, 256QAM 0.82, TDLA30-10, 2Tx, Rank 1, 70% max TP

· TDD 120 kHz FR2
· 64QAM MCS17: Type A, Table 7.2.2.2.1-4 Test 2-6?, 64QAM 0.42, TDLA30-75, 2Tx, Rank 1, 70%
Reference 
[1]   R4-2203032 WF on Redcap demodulation and CQI reporting requirements


