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Introduction
A dedicated specification was assigned for NR UE performance requirements as 38.101-4. The target competition time for Rel-15 NR performance part is RAN#82 in Dec 2018. In this contribution, preliminary views for UE performance requirements were provided.
Demodulation
In Rel-15, under NR WI, there are several physical later features which related to baseband processing, and potential performance requirements required to cover such features.
Numerologies and CHBW
In Rel-15, 15 kHz, 30 kHz and 60 kHz supported for data channel transmission in FR1 and 60 kHz, 120 kHz supported in FR2. The Channel bandwidth sets are pending on numerologies and frequency ranges. For FR1, 5MHz ~50MHz supported for 15 kHz, for 30 kHz/60kHz numerologies, upper to 100MHz. For FR2, 50MHz ~200MHz for 60kHz, upper to 400MHz for 120kHz cases. Overall, we have 40 combinations of channel bandwidth and SCSs across FR1 and FR2 in total (in LTE, we only have 6 combos). It’s impractical to verify features under all the combinations. We need to pick up some typical combinations to introduce test cases. 30 kHz with 50MHz and 60 kHz with 100MHz can be considered as typical combinations from our side.
Ob1: It’s impractical to introduce demodulation test cases covering all the combinations of numerologies and channel bandwidths (total 40 combos) in early stage. 
Modulation and coding rate
For NR DL, QPSK, 16QAM, 64QAM and 256QM were supported. In LTE, QPSK 1/3, 16QAM 1/2, 64QAM 3/4 and 256 QAM 4/5 were used as normal combinations. In NR, such combinations still can be candidate normal configurations. Meanwhile, we also see the TBS determination methodology in RAN1 is different than what specified in LTE, now is more aligned with RAN4 rules for TBS selection in LTE phase, which try to ensure target code rate is more close to actual code rate considering actual overhead for PDSCH transmission. Taking LTE experience, FRC tables defined in annex were quite huge and accumulated (217 pages for FRC in current LTE spec), we may need to consider how to introduce FRC in NR with more efficiency and future proof way.
Ob2: Reusing LTE modulation and coding rate combinations of QPSK 1/3, 16QAM 1/2, 64QAM 3/4 and 256 QAM 4/5 as candidate options for NR.
Ob3: RAN4 need to consider optimization of introducing FRC into specs.
Transmission schemes and layers 
In NR Rel-15, only one transmission scheme introduced with DMRS based transmission (transmission scheme 1). From RAN1 perspective, upper to 8 layers for SU-MIMO and upper 12 layers supported for MU-MIMO. Meanwhile from RAN4 agreements for UE RF architecture, 4 receiver ports with upper to 4 layers in FR1 and 2 receiver ports with upper to 2 layers supported.
Ob4: Demodulation test cases need to cover upper to 2/4 layers with 2Rx and 4Rx in Rel-15.
Channel model & Doppler shift
Basically, TDL mode captured in TR 38.901 can be used for introducing performance test cases in NR. For NR, large frequency ranges covered across FR1 and FR2, Doppler shift need to be considered with proper frequency ranges. 
QCL behaviour
TCI framework was introduced in NR with below QCL types:
-	QCL-TypeA: {Doppler shift, Doppler spread, average delay, delay spread}
-	QCL-TypeB: {Doppler shift, Doppler spread}
-	QCL-TypeC: {average delay, Doppler shift}
-	QCL-TypeD: {Spatial Rx parameter}
Ob5: Demodulations test cases required to verify UE processing with different TCI configurations, especially for beam indication/switch.
CSI
NR_MIMO was designed to further improve performance and enable deployment in mmWave bands with multi beam management. CSI framework in NR can be considered as an enhancement based on the design for Rel-14 eFD-MIMO CSI to facilitate hybrid beam operation. Modular CSI framework was introduced in a future proof manner which consists of CSI-RS resources settings, CSI reporting settings and links configurations between them for measurement list.
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Reporting content
In NR, CSI consists of Channel Quality Indicator (CQI), precoding matrix indicator (PMI), CSI-RS resource indicator (CRI), strongest layer indication (SLI), rank indication (RI) and L1-RSRP. 
CQI 
In NR, 3 configurable CQI index tables introduced
· Table 1 (without 256QAM), table 2 with 256QAM for target BLER 10%
· Table 3 with configurable target BLER
Ob6: New CQI requirements required to verify CQI definitions with configurable CQI tables.
PMI
For PMI reporting, 4 types of codebook structure were introduced for different applicable scenarios (SU-MIMO/MU-MIMO, single panel/multi-panels):
· Type I–Single panel codebook: similar as LTE eFD-MIMO Class A codebook (single Beam and co-phasing selection)
· Type I–Multi panel codebook: further extended with inter-panel co-phasing selection
· Type II codebook: similar as LTE eFD-MIMO Advanced codebook with multi-beam linear combinations
· Type II Port Selection Codebook: 
Ob7: New PMI test cases required to verify PMI reporting accuracy with different codebook configurations (Type I–Single panel codebook, Type I–Multi panel codebook, Type II codebook and Type II Port Selection Codebook).
L1-RSRP
L1-RSPR was introduced in NR CSI framework for beam management. Unlike RSRP reporting in RRM, the reporting mechanism and trigger mechanism are different between RRM measurement and CSI measurement. L1-RSRP should be included in the scope of CSI performance requirements.
Ob8: L1-RSRP belong to NR CSI framework, new requirements need to be introduced under CSI performance requirements agenda. 
CSI Reporting schemes
Periodic, aperiodic and semi-persistent CSI reporting schemes are supported in RAN1. 
Ob9: CSI test cases need to cover Periodic, aperiodic and semi-persistent CSI reporting schemes. 
CSI-RS resources configurations (CMR/IMR)
For CMR/IMR, periodic, aperiodic and semi-persistent action/deactivation schemes supported. CMR can be configured as BF CSI-RS or non-BF CSI-RS. For IMR, both NZP-CSI-RS and ZP-CSI-RS resources and joint of them can be used. 
Ob10: CSI test cases need to cover different measurement resources configuration schemes including periodic, aperiodic and semi-persistent schemes.
Ob11: CSI test cases need to cover different IMR resources configurations including NZP-CSI-RS and ZP-CSI-RS resources and joint of them.
Conclusion
In this contribution, preliminary views for UE performance requirements were provided.
Demodulation:
Ob1: It’s impractical to introduce demodulation test cases covering all the combinations of numerologies and channel bandwidths (total 40 combos) in early stage. 
Ob2: Reusing LTE modulation and coding rate combinations of QPSK 1/3, 16QAM 1/2, 64QAM 3/4 and 256 QAM 4/5 as candidate options.
Ob3: RAN4 need to consider optimization of introducing FRC into specs.
Ob4: Demodulation test cases need to cover upper to 4 layers with 2Rx and 4Rx in Rel-15.
Ob5: Demodulations test cases required to verify UE processing with different TCI configurations, especially for beam indication/switch.
CSI:
Ob6: New CQI requirements required to verify CQI definitions with configurable CQI tables.
Ob7: New PMI test cases to verify PMI reporting accuracy with different codebook configurations (Type I–Single panel codebook, Type I–Multi panel codebook, Type II codebook and Type II Port Selection Codebook).
Ob8: L1-RSRP belong to NR CSI framework, new requirements need to be introduced under CSI performance requirements agenda.
Ob9: CSI test cases need to cover Periodic, aperiodic and semi-persistent CSI reporting schemes.
Ob10: CSI test cases need to cover different measurement resources configuration schemes including periodic, aperiodic and semi-persistent schemes.
Ob11: CSI test cases need to cover different IMR resources configurations including NZP-CSI-RS and ZP-CSI-RS resources and joint of them.
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