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Introduction
In the latest RAN#97e meeting, the work item [RP-222673] on NR network-controlled repeater was approved after the completion of study item phase led by RAN1. In this contribution, we want to share initial analysis on demod requirement impacts from RAN4 perspective based on the listed feature from RAN1/RAN2 perspective. Generally speaking, since the NCR-MT is equipped with baseband functionality, then its demod requirement should be defined to check its practical performance. In the following section, we will provide the detailed assumption for NCR-MT demod requirement.
Study and define the RF conformance testing requirements and EMC requirements of NCR if necessary [RAN4]
Study and define the RRM performance requirements of NCR-MT if necessary [RAN4]
Note-1: The existing requirements defined in RAN4 can be reused if applicable.
Note-2: The demodulation requirement can be checked in RAN#98e.
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2.1. NCR-MT - Conformance testing setup
· Basis for test setup
· Test setup and performance requirements based on the BS approach assumption similar as IAB-MT in Rel-16.
· Synchronization in test procedure
· to follow the BS approach for the NCR-MT test procedure, i.e., no detailed synchronization configuration for synchronization is included in conformance specifications. 
Add a note in conformance specifications to clarify that NCR-MT synchronization with the TE is left to implementation, i.e., neither the use of DL signal configuration nor the use of proprietary means is precluded.
· “In tests performed with signal generators, a synchronization signal may be provided between the NCR-MT node and the signal generator, or a common (e.g., GNSS) source may be provided to both NCR-MT node and the signal generator, to enable correct timing of the wanted signal.”

· Synchronization configuration
· Do not define SSB, TRS, CSI-RS configurations as a part of demodulation performance test parameters or FRC. CSI reporting is exempt from the CSI-RS configuration omission.
· Remove SSB, TRS, CSI-RS configurations rows from demodulation performance test parameters and the following note in test parameter table(s):
· Note X: SSB, TRS, CSI-RS, and/or other unspecified test parameters with respect to TS 38.101-4 are left up to test implementation, if transmitted or needed. 
· HARQ Feedback
· Note in BS specification can be reused: The HARQ Feedback could be done as an RF feedback or as a digital feedback. The HARQ Feedback should be error free.
2.2. NCR-MT - General
· Reference channels
· Demodulation requirements are defined based on single-slot FRCs similar as IAB-MT demod.
· PDSCH is scheduled only on ‘D’ slots without CSI-RS resource and TRS  allocated.
· Technical justifcation for single slot FRCs: its traffic for the transmission of side control information and other identification/authorization is limited and not high demand. 
· TDD pattern
· Reuse default TDD UL-DL pattern from BS requirements for IAB MT requirements definition (60, 120 kHz SCS: 3D1S1U, S=10D:2G:2U; 30 kHz SCS: 7D1S2U, S=6D:4G:4U) and the same requirements are applicable to TDD with different UL-DL patterns.
The SNR of achieving PDSCH relative throughput (e.g. 70%) can be independent on the slot configuration.
· FDD pattern  
·  15kHz SCS for FR1 low band should be defined, more channel bandwidth is supposed to be supported.  Currently only 40MHz/30kHz is defined for FR1 IAB-MT type 1-H/1-O and 100MHz, 120kHz and 50MHz,60kHz is defined for FR2 IAB-MT type 2-O.
· Antenna configuration, BW and Rank number  
·  FFS: NCR-MT type 1-C might be different from IAB-MT type 1-H, these configuration need more discussions in RAN4.
· Reference signals in test parameters and reference channels
· Do not define SSB, TRS, CSI-RS configurations as a part of demodulation performance test parameters or FRC. CSI reporting is exempt from the CSI-RS configuration omission.
· Remove SSB, TRS, CSI-RS configurations rows from demodulation performance test parameters and the following note in test parameter table(s):
· Note X: SSB, TRS, CSI-RS, and/or other unspecified test parameters with respect to TS 38.101-4 are left up to test implementation, if transmitted or needed. 
· Propagation conditions for NCR-MT:
· Propagation conditions (FR1: TDLA30-10; FR2: TDLA30-75) and provide simulation results for alignment.
· Conducted and radiated testing:
· NCR-MT type 1-C conducted requirements shall be defined.
· Define NCR-MT type 1-C conducted requirements with [2Rx/4Rx/1Rx].
· NCR-MT type 2-O radiated requirements shall be defined.

2.3. NCR-MT - PDSCH
· MCS:
· FFS for Rel-18 NCR-MT. For IAB-MT in Rel-16, only 16QAM, 64QAM and 256QAM is defined for IAB-MT, however due to different traffic demand for NCR-MT, lower order modulation scheme is supposed to be supported. 
· Rel-16/17 MCS
· Keep prior agreements that do not include any Rel-16/17 UE demod requirements
· Mapping type
· Only keep PDSCH performance requirements for mapping Type-A.
· PRB bundling size
· Keep prior agreements that only keep requirements with PRB bundling size 2.
· Enhanced Receiver
· Skip PDSCH cases for enhanced receiver Type 1.
Definition of such requirements in future releases is not precluded.
· Overlapped CSI-RS
· Skip PDSCH cases for CSI-RS overlapped with PDSCH.
· Co-existence with LTE CRS
· Skip PDSCH cases for co-existence with LTE CRS.

2.4. NCR-MT - PDCCH
· Aggregation Level
· Include all TDD PDCCH requirements except for AL 16.
· FFS for FDD PDCCH requirements; 
· Test parameter specification simplification
· Follow tentative agreement from IAB-MT – General, Test parameter specification simplification:
· No need to specify SSB, TRS, CSI-RS in the test parameters and FRCs.
· Propagation condition
· Apply same approach as PDSCH. 
· Test coverage of SCS
· To include 15kHz SCS requirements for all cases.

2.5. IAB-MT - PBCH
· Inclusion of PBCH
· Do not introduce PBCH requirements for IAB-MT.
· Technical justification: Similar as IAB-MT, there is not PBCH demod requirement defined in Rel-16 since PBCH is not tested in TS 38.52-4 in RAN5 due to missing feedback link/HARQ feedback

2.6. NCR-MT - SDR
· Inclusion of SDR
· Do not include SDR requirements for the NCR-MT
· Technical justification: baseband capability for handling NCR-MT PDCP is not major issue compared with the legacy smart phone.

2.7. NCR-MT - CSI Reporting
· Test parameter specification simplification
· Follow tentative agreement from IAB-MT – General, Test parameter specification simplification:
· No need to specify SSB, TRS, CSI-RS in the test parameters and FRCs.
FFS: Configurations for SSB, TRS, CSI-RS can be defined.
· CQI inclusion
· Include CQI reporting test cases, with limitations discussed in the following issues
· CQI CSI-RS Resource type and report config similar as IAB-MT
· For FR1, use periodic reporting for AWGN.
· For FR2, use periodic reporting for AWGN.
· CQI reporting granularity similar as IAB-MT
· Limit requirements for CQI reporting to the wideband case.
· CQI propagation condition
· Only keep CQI AWGN requirements.
Technical justification:  the channel condition for NCR-MT is supposed to be LOS channel or stable with good quality, therefore AWGN channel with wideband case should be sufficient.
· PMI inclusion
· Include PMI requirements, and a declaration of PMI support.
· PMI CSI-RS Resource type and report config
· Adopt PMI reporting requirements as they exist in 38.101-4, means to take the same gamma values from 38.101-4. 
· Test parameters should be still updated to be compliant with the BS testing approach. Change the reporting configuration and CSI-RS resource type to periodic, where needed, and define only NZP CSI-RS for CSI acquisition configuration in PMI and RI reporting test parameters.
· RI inclusion
· Include RI requirements, and a declaration of RI support.
· RI CSI-RS Resource type and report config
· Adopt RI reporting requirements as they exist in 38.101-4, means to take the same gamma values from 38.101-4. 
· Test parameters should be still updated to be compliant with the BS testing approach.  Change the reporting configuration and CSI-RS resource type to periodic, where needed, and define only NZP CSI-RS for CSI acquisition configuration in PMI and RI reporting test parameters.
2.8. NCR-MT - Interworking
· Interworking inclusion
· Do not re-use the interworking requirements for the NCR-MT requirement specification.
· Technical justification: CA/EN-DC/NR-DC is not supposed to be supported for Rel-18 NCR-MT..
Conclusions
In this contribution, we want to share initial views on NCR-MT from the demod perspective and proposals are made in section 2.
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