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Background
As per [1], there are some general open issues for RedCap UE and CSI performance requirements. In this paper we provide our views on these open issues.
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Discussions
CSI delay pattern 
One issue is CSI delay pattern for both FD-FDD and HD-FDD, we capture the options as follows:
	· For CSI requirements, configure the following CSI feedback scheduling pattern applicable for both FD-FDD and HD-FDD
· CQI reporting test in static/fading condition (periodic CSI reporting)
· CSI-RS periodicity and offset: [10/1]
· CSI-Report periodicity and offset: [10/9]
· CQI/RI/PMI delay:
· Option 1: 10ms
· Option 2: 14ms
· PMI reporting tests (aperiodic CSI reporting)
· CSI request: [1 in slots i, where mod(i, 5) = 1], otherwise it is equal to 0. 
· Reuse the FRC from Rel-15 PMI test (R.PDSCH 1-6.1 FDD).
· Aperiodic Report Slot Offset: [3 slots]
· CQI/RI/PMI delay: [6 ms]



For CQI requirements, we think CSI-RS configuration and CSI report configuration can meet the requirements specified by RAN1. As for CQI/PMI/RI delay, 10ms delay only give BS 1ms to process reported CSI which may be very strict.  Furthermore, in Rel-15 TDD PMI test, the time offset between CSI reporting and CSI application is 5ms. Hence option2 can keep align with  legacy PMI test. For PMI requirements, the proposed configuration listed in WF can keep the same FRC with legacy FRC of PMI test. Hence we support the configuration.

Observation 1: 10ms delay only give BS 1ms to process reported CSI which may be very strict.  Furthermore, in Rel-15 TDD PMI test, the time offset between CSI reporting and CSI application is 5ms.

Proposal 1:  Consider the following CSI feedback pattern:
· For CSI requirements, configure the following CSI feedback scheduling pattern applicable for both FD-FDD and HD-FDD
· CQI reporting test in static/fading condition (periodic CSI reporting)
· CSI-RS periodicity and offset: 10/1
· CSI-Report periodicity and offset: 10/9
· CQI/RI/PMI delay: 14ms
· PMI reporting tests (aperiodic CSI reporting)
· CSI request: 1 in slots i, where mod(i, 5) = 1, otherwise it is equal to 0. 
· Reuse the FRC from Rel-15 PMI test (R.PDSCH 1-6.1 FDD).
· Aperiodic Report Slot Offset: 3 slots
· CQI/RI/PMI delay: 6ms

256QAM for PDSCH  
We capture the related open issues as follows:
	· For 256QAM requirements for 1Rx, 
· Option 1: Define 256QAM demodulation requirements for 1Rx in FR1
· Option 1a: MCS20
· Option 1b: MCS is based on the operating SNR
· Option 2: Not to define 256QAM demodulation requirements for 1Rx in FR1



In order to check the performance requirements with 256QAM, we did a simulation with MCS20, 21 and 22. In this simulation, TDLA30-10. 2T1R, FDD are assumed.
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We can find that the target SNR@70% of max TP for MCS20, 21 and 22 are 20.5dB, 21.5dB and 22.0dB.  Based on the simulation results, the operating SNR for MCS22 is reasonable. Hence we propose to define the PDSCH performance requirements with 256QAM for 2T1R with MCS22.
Proposal 2: Define 256QAM PDSCH performance requirements with 1RX UE with MCS22.

RI test
One issue is whether to introduce RI requirements. We suggest to not introduce RI requirements with following reasons: RI test is only applicable for 2RX UE, which has limiting test coverage. Performance gain with following RI is limited according to the Rel-15 RI requirements defined in TS 38.101-4 and in some cases, the negative performance gain can be observed. Meanwhile, the test can bring much complexity.
 Proposal 3: Don't introduce RI test

Specification structure
As per the approved WF [1] in last RAN#103-e meeting, the spec structure for RedCap UE demodulation and CSI reporting requirements with no new suffix I used for RF requirements were agreed, the specific specification structure was captured in Appendix for information, each new section for RedCap with “Minimum requirements for RedCap UE”, but all performance requirements are defined in TS 38.101-4 as per specific features instead of certain type of UE, which requirements are applicable for one certain type UE, it depends on UE capability and declaration in real testing. Also RAN4 RF and RRM are defining requirements for RedCap instead of RedCap UE, it is suitable to name the section “Minimum requirements for RedCap”.
Proposal 4: Name the new section for RedCap performance requirements as “Minimum requirements for RedCap”.
Conclusion
[bookmark: _GoBack]In this paper, we provide our views on general issue for RedCap UE. The proposals and observation are:
Observation 1: 10ms delay only give BS 1ms to process reported CSI which may be very strict.  Furthermore, in Rel-15 TDD PMI test, the time offset between CSI reporting and CSI application is 5ms.
Proposal 1:  Consider the following CSI feedback pattern:
· For CSI requirements, configure the following CSI feedback scheduling pattern applicable for both FD-FDD and HD-FDD
· CQI reporting test in static/fading condition (periodic CSI reporting)
· CSI-RS periodicity and offset: 10/1
· CSI-Report periodicity and offset: 10/9
· CQI/RI/PMI delay: 14ms
· PMI reporting tests (aperiodic CSI reporting)
· CSI request: 1 in slots i, where mod(i, 5) = 1, otherwise it is equal to 0. 
· Reuse the FRC from Rel-15 PMI test (R.PDSCH 1-6.1 FDD).
· Aperiodic Report Slot Offset: 3 slots
· CQI/RI/PMI delay: 6ms
Proposal 2: Define 256QAM PDSCH performance requirements with 1RX UE with MCS22.
Proposal 3: Don't introduce RI test.
Proposal 4: Name the new section for RedCap performance requirements as “Minimum requirements for RedCap”.
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