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1 Introduction
In the last RAN1#92bis meeting, the following agreement regarding the BLER targets for URLLC was agreed:
Agreements:

· The two BLER targets that are configurable for URLLC for CSI reporting are:

· Option B. (10-1, 10-5)

· Note: The definition of the test case for the BLER target of 10-5 should take into account channel and interference variations and estimation errors.

Furthermore, new CQI table corresponding to BLER target 10-5 for URLLC was agreed: 
Agreements:

· In total, there are two CQI tables for URLLC CQI reporting

· The first table for URLLC CQI reporting is the same as the existing 64QAM CQI table without any change, which is for BLER target 10-1 for URLLC
· Note: this means the agreement on “Highest spectral efficiency for CQI based on 10-1 BLER target for URLLC is no more than 873/1024*6” is overturned

· The new table will have entries corresponding to BLER target 10-5

· For CSI reporting, the CQI field is 4-bit.

In this contribution, we discuss UCI prioritization of URLLC service over eMBB UCI transmission. An analysis of UCI content and how multiplexing UCIs of different service requirements impact the URLLC performance is presented.
2 Discussion

2.1 UCI prioritization for URLLC

In NR Rel-15, the URLLC requirements for downlink transmission support a BLER target of 10-5. Such requirement on downlink transmissions are impacted also by the transmission reliability of uplink control information associated with URLLC transmissions. For example, having unreliable HARQ-ACK feedback may result in high probability of NACK-to-ACK error or high probability of ACK missed detection. 

Depending on its capability, a UE can be configured from the network to simultaneously support eMBB and URLLC services. Consequently, multiple UCI transmissions with different reliability requirements can occur at the same UCI instance. In this case, multiplexing the multiple UCIs of different services in one PUCCH will impact the performance of URLLC. For example, if the UE is configured with dynamic HARQ-ACK codebook and a feedback instance includes the HARQ feedback of URLLC transmission in the HARQ codebook, the reliability of the UCI will be impacted given that determining the codebook size relies on successfully decoding the last transmitted DCI from gNB. Furthermore, the UE is configured by higher layer with a maximum code rate for transmission of HARQ-ACK/SR and CSI report(s) in PUCCH. This maximum code rate may not satisfy the URLLC UCI BLER target. Thus, the UE may be required to drop some UCIs to meet the configured BLER target. One approach could be that the UE prioritizes among UCI transmissions based on the associated service requirement. For example, a CSI report corresponding to URLLC service can have a higher priority than transmission of an eMBB CSI report. 
In case the UE transmits UCI in the PUSCH, the UE calculates the number 
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of coded modulation symbols for HARQ-ACK transmission and the number 
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of coded modulation symbols for CSI transmission based on the higher layer configuration of the 
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. As the reliability of the UCI is dependent on the parameters controlling rate matching, supporting different configurations of these parameters depending on the type of traffic associated to the UCI should be considered.
Proposal 1:
For UCI transmission on PUSCH, consider support for rate matching parameters (e.g. beta values) depending on priority of the transmission associated to the UCI (e.g. URLLC or other). 

2.2 UE determination of UCI priority 

To be able to prioritize a UCI transmission, a UE needs to be aware of the UCI content’s priority. Depending on the information to be transmitted in the uplink control i.e. HARQ feedback, SR or CSI reporting, the UE can either autonomously determine the priority (e.g. based on the LCH associated to the SR transmission) or require some configuration from the network indicating the priority. In the following, we give some analysis on how the UE can determine the priority of UCI:
HARQ-ACK feedback priority:

To determine the priority of a given HARQ-ACK feedback, one option could be to associate a priority to a CORESET or search space. For example, the CORESET ID or search space ID can reflect the priority of the HARQ-feedback of a TB scheduled by the CORESET or search space. The priority can be in increasing order i.e. CORESET 0 has the highest priority and CORESET 11 is the lowest priority.

SR priority:

In NR, a UE can be configured with multiple SR resources. Each SR configuration corresponds to one or more logical channels. Uplink transmissions with similar service requirements can be associated to the same logical channel priority. The UE selects SR resource based on the highest priority LCH associated with the available data transmission. 
CSI report priority:

In NR Rel-15, a UE can be configured with N≥1 CSI-ReportConfig and each CSI report configuration includes a BLER target configuration. In the last RAN1#92bis meeting, it was agreed that the two BLER targets that are configurable for URLLC for CSI reporting are (10-1,10-5). The target value of 10-5 is configurable only for URLLC services. If the gNB configures such value to the UE, the UE will determine that the corresponding CSI report is linked to URLLC service and thus should be treated with high priority compared to other CSI report configuration. We note that NR already supports a CSI report priority but it does not consider the URLLC priority.
2.3 Prioritize URLLC CSI reports 
According to the latest specification version of 38.213, when the UE multiplexes the HARQ-ACK/SR and CSI in PUCCH, and if the configured PUCCH resource cannot include all the configured CSI reports, the UE selects 
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 CSI report(s) in ascending priority order. The priority associated with a CSI report is given by the following equation:
[image: image6.png]2 Negps "M,y + Nogie M, k+ M, c+s



 (1)
The smaller Pri value is considered as high priority. As explained in the previous sections, in our view CSI reports of URLLC services should be prioritized over the CSI reports of eMBB services. Given that Equation (1) includes a parameter s which is the ReportConfigID of the CSI report configuration, one option to prioritize the URLLC CSI reports is to configure the URLLC report with lowest ReportConfigID. Another option could be to add a new parameter to reflect the service requirement of URLLC.
Proposal 2:
A UE prioritizes CSI reporting configured with a BLER target of 10-5 over other CSI report configuration. 

3 Conclusion

In this contribution, we discussed different aspects of URLLC UCI prioritization and we proposed the following:
Proposal 1:
For UCI transmission on PUSCH, consider support for rate matching parameters (e.g. beta values) depending on priority of the transmission associated to the UCI (e.g. URLLC or other). 

Proposal 2:
A UE prioritizes CSI reporting configured with a BLER target of 10-5 over other CSI report configuration. 
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