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Introduction
[bookmark: _GoBack]In the previous RAN4 meeting way forward for NR UE URLLC performance requirements was approved [1]. In this paper we provide our view on remaining open issues.
Discussion
In the previous RAN4 meeting, the following agreements were reached on URLLC CQI requirements:
	· Propagation channel for CQI reporting
· Option 1: AWGN
· Option 2: Fading channel
· Target BLER in case AWGN conditions will be used
· Option 1: 10^-5
· Option 2: 10^-3
· Option 3: 10^-2
· Companies are encouraged to bring analysis whether static CQI/fading CQI test with non-ultra-BLER can serve test purpose 
· Test metric in case AWGN conditions will be used
· Option 1: Reuse Rel-15 CQI test metric
· Option 2: Reuse Rel-15 CQI test metric and define a lower bound for median reported CQI in the CQI reporting tests
· Other options are not precluded
· Test metric in case Fading conditions will be used
· Option 1: 
· A CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least α% of the time
· The ratio of the throughput with follow CQI vs median CQI shall be ≥ γ
· Other options are not precluded


Based on current status we have the following options for CQI requirements definition
1) Option 1: Static channel and target BLER 10-5 
2) Option 2: Static channel and target BLER 10-3 or BLER 10-2
3) Option 3: Fading channel
Static channel and target BLER 10-5
In our companion paper [2] we provided view on CQI requirements for AWGN conditions with ultra-low BLER. Based on this paper we can observe that CQI test time, using existing RAN5 methodology, will be very long (i.e. up to 11 – 22 hrs). Therefore, we suggest not to consider this option for requirements definition.

Static channel and target BLER 10-3 or BLER 10-2
Based on current CQI reporting methodology for static propagation conditions, the following steps are considered
a) The reported CQI value according to the reference channel shall be in the range of ±1 of the reported median more than 90% of the time.
b) If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to “target BLER”, then the BLER using the transport format indicated by the (median CQI+1) shall be greater than “target BLER”. If the PDSCH BLER using the transport format indicated by the median CQI is greater than “target BLER”, then the BLER using transport format indicated by (median CQI-1) shall be less than or equal to “target BLER”.
Step a) does not depend on target BLER and can be used for any CQI table. Same time, step b) can be considered only for scenarios where target test BLER is aligned with BLER which was used for design of CQI Table. Based on TS 38.214, CQI Table 3 is assume operation with BLER 10-5. It means that UE will report CQI which corresponds to BLER ~10-5. If we change the target BLER  from 10-5 to some higher values then it means that we always fulfil condition from first sentence of step b). It means that BLER for CQI+1 should be higher than 10-3 or 10-2 to pass the test. However, it is rather questionable that BLER for CQI+1 is higher than 10-3 or 10-2 in case BLER for CQI is about 10-5. Therefore, we also suggest not to consider this option for requirements definition.
Fading channel
Based on current CQI reporting methodology for fading propagation conditions, the following steps are considered for CQI Table 1 and 2
a) A CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least α% of the time;
b) The ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index and that obtained when transmitting a fixed transport format configured according to the wideband CQI median shall be ≥ γ;
c) When transmitting the transport format indicated by each reported wideband CQI index, the average BLER for the indicated transport formats shall be greater than or equal to 0.02.
Based on our understanding, CQI test under fading conditions does not allow to verify that UE reports CQI with certain target and allows only to verify that CQI is reported to ensure certain BLER range. Also, this methodology allows to verify that UE correctly reports CQI to achieve performance improvement over scenarios with fixed transport format. Taking into account, that testing time is one of controversial question of Ultra-low BLER Requirements, we think step c) can be excluded from CQI Table 3 (i.e. verification of this step will take very long time) and only steps a) and b) can be considered that UE supports CQI reporting in case Table 3 is configured.
Therefore, we suggest to test CQI Table 3 for fading conditions with wideband reporting. As for test metric, we suggest to use the following criteria from existing CQI requirements:
· A CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least α% of the time
· The ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index and that obtained when transmitting a fixed transport format configured according to the wideband CQI median shall be ≥ γ
Proposal 1:	Define wideband CQI requirements for fading conditions to verify CQI Table 3 using the following test metrics:
· A CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least α% of the time
· The ratio of the throughput with follow CQI vs median CQI shall be ≥ γ
Conclusion
In this paper we provided view on UE URLLC CSI requirements and made the following proposals:
Proposal 1:	Define wideband CQI requirements for fading conditions to verify CQI Table 3 using the following test metrics:
· A CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least α% of the time
· The ratio of the throughput with follow CQI vs median CQI shall be ≥ γ
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