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1. Introduction
At the last meeting, we discussed UE demodulation requirements for URLLC and RAN4 agreed a WF [1] and [2]. In this contribution, we present our views on URLLC demodulation requirements. 
2. Discussion
2.1. URLLC requirements
2.1.1. URLLC requirements for high reliability
At the #94-e meeting, URLLC requirements for high reliability were discussed mainly for FR1. On the other hand, for FR2, we have not reached a consensus on whether to introduce the requirements. Due to huge propagation loss, FR2 detection performance would be degraded than FR1, however we consider URLLC services by utilizing NR FR2 is assumed to be on LOS conditions so we propose to define URLLC requirements for high reliability for FR2.  
Proposal 1: Introduce FR2 URLLC requirements for high reliability
For PDSCH aggregation level, we prefer to use 8 (4) for FDD (TDD) since we consider it is very important to ensure the UE processing performance with larger aggregation level.
Proposal 2: Introduce 8 and 4 PDSCH aggregation level for FDD and TDD, respectively 
2.1.2. URLLC requirements for low latency
For the same reason as mentioned in section 2.1.1, we prefer to introduce the FR2 URLLC requirements for low latency. 
Proposal 3: Introduce UE FR2 URLLC requirements for low latency
In the last meeting, the following options for TDD patterns were agreed for FR1 URLLC requirements. 
· Option 1: 7D1S2U, S=6D:4G:4U
· Option 1a: shifted 7D1S2U (i.e. DDDSUUDDDD), S=6D:4G:4U 
· Option 2: DSUU, S=12D:2G 
· Option 3: DDDSU, S=10D+2G+2U
Considering that URLLC cell may be deployed on existing cells, it is natural to assume the same TDD patterns between them. In the case, we consider that Option 1 (or 1a) is most common TDD patterns for FR1 so we propose to use Option 1 or 1a should be baseline for further discussion. 
Proposal 4: For URLLC requirements for low latency, our preference on TDD pattern (30 kHz SCS) is as follows. 
· 1st priority: DDDSUUDDDD, S=6D:4G:4U
· 2nd priority: 7D1S2U, S=6D:4G:4U

On the other hand, with PDSCH processing capability 2, at least the time interval corresponding to 4.5 symbols are needed between PDSCH and PUCCH. Thus, the symbol length should be determined by taking into account such time interval in addition to TDD special slot configuration. For Option 1 (or 1a), we can assume 2os (i.e. 2 symbol length) and it was already agreed to support. For other cases of symbol length (i.e. 4os or 7os), we prefer to introduce 4os requirement. 
Proposal 5: Introduce 4os symbol length in addition to 2os for UE performance requirements in FR2
With regard to HARQ process number, 4 or 8 HARQ process should be baseline since these values are assumed for the most of Rel.15 UE demodulation requirements. 
Proposal 6: For FR1 URLLC requirements for low latency, 4 or 8 HARQ process should be applied
2.1.3. CQI reporting
With regard to CQI reporting requirements, we prefer to intrude the CQI table 3 requirements with 10^-5 BLER since this table was introduced for the URLLC scenario. 
Proposal 7: Target BLER=10^-5 should be applied for CQI reporting requirements
2.2. URLLC test
2.2.1. Key parameters for ultra-low BLER test time estimation
With regard to CQI reporting requirements, CQI table 3 was introduced just for URLLC and it is natural to define URLLC demodulation requirement with CQI table 3. Therefore, we simply propose to introduce CQI table 3 requirements with 10-5 BLER. 
Proposal 8: Introduce UE FR2 URLLC requirements for ultra-low BLER
2.2.2. Other parameters for ultra-low BLER test
With regard to the number of additional DMRS, we prefer to use one additional DMRS since we believe this configuration is most common. 
Proposal 9: one additional DMRS should be applied for URLLC ultra-low BLER test  
2.2.3. Number of tests to define
We consider that UE URLLC performance should be guaranteed and covered for each possible scenario. In the sense, even for duplex mode, we also consider that one requirements per duplex mode (i.e. FR1 FDD or FR1 TDD) should be defined. 
Proposal 10: Introduce one requirement both for FR1 FDD and FR1 TDD for FR1 URLLC ultra-low BLER test. 
· FFS: for FR2
[bookmark: _GoBack]For the same reason as mentioned in section 2.1.3, we prefer to introduce the CQI reporting test with ultra-low BLER. 
Proposal 11: Define CQI testing with ultra-low BLER

3. Conclusion
In this contribution, we present our views on UE demodulation requirements for URLLC. Observation and proposals are presented as follows.
Proposal 1: Introduce FR2 URLLC requirements for high reliability
Proposal 2: Introduce 8 and 4 PDSCH aggregation level for FDD and TDD, respectively
Proposal 3: Introduce UE FR2 URLLC requirements for low latency
Proposal 4: For URLLC requirements for low latency, our preference on TDD pattern (30 kHz SCS) is as follows. 
· 1st priority: DDDSUUDDDD, S=6D:4G:4U
· 2nd priority: 7D1S2U, S=6D:4G:4U

Proposal 5: Introduce 4os symbol length in addition to 2os for UE performance requirements in FR2
Proposal 6: For FR1 URLLC requirements for low latency, 4 or 8 HARQ process should be applied
Proposal 7: Target BLER=10^-5 should be applied for CQI reporting requirements
Proposal 8: Introduce UE FR2 URLLC requirements for ultra-low BLER
Proposal 9: one additional DMRS should be applied for URLLC ultra-low BLER test
Proposal 10: Introduce one requirement both for FR1 FDD and FR1 TDD for FR1 URLLC ultra-low BLER test. 
· FFS: for FR2 
Proposal 11: Define CQI testing with ultra-low BLER
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