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1. [bookmark: _Ref490222521][bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the previous RAN1 meeting, following agreements were reached about NR-PDCCH reliability requirements[1]:
Agreements:
The two BLER targets for CQI reporting that are configurable for URLLC are to be down-selected from one of the following options:
· Option A. (10-1, 10-4)
· Option B. (10-1, 10-5)
· Option C. (10-3, 10-5) 
· Option D. (10-2, 10-4)
Conclusion:
· Regarding the number of CQI table to define for URLLC, finalize after the two BLER targets values for CQI reporting are agreed

Agreements:
· For new CQI table and MCS table constructed specifically for URLLC, 256QAM is not included.
· Lowest spectral efficiency in any/all CQI table is not lower than 30/1024 * 2 (QPSK)
· Highest spectral efficiency in any/all CQI table is not greater than a value, where the value is selected from one of the following: 
a) 666/1024 * 6
b) 772/1024 * 6
c) 873/1024 * 6
d) 948/1024 * 6 
· Lowest spectral efficiency in any/all MCS table is not lower than 30/1024 * 2.
· Highest spectral efficiency in any/all MCS table is not greater than a value, where the value is selected from the following: 
a) 666/1024 * 6
b) 772/1024 * 6
c) 873/1024 * 6
d) 948/1024 * 6 

Agreements:
· Only single transport block (i.e., a single CW) transmission is supported for URLLC in Rel-15.
In this contribution, we discuss CSI reports for URLCC service.
2. Discussion
For URLLC service, the higher reliability requirements are proposed for one transmission, e.g. 1-10-5 with a user plane latency of 1ms. Current CQI table is designed based on 10-1 BLER target. Therefore, the lower code rate entries are required for CQI table design. For URLLC service, at least one new CQI table is introduced. Corresponding to the new CQI table, multiple CSI reports based on the different BLER target can be transmitted from a UE side, which leads to the much complexity. Some configurations and multiplexing methods should be considered.      
2.1. CSI reports generation
The CQI computation bases on a certain BLER target assumption. Corresponding to the different BLER targets, UE can derive the different CQI value. Therefore, the new BLER target can give rise to the additional CQI computation. The BLER targets for CQI reports generation can be configured semi-statically by gNB. 
From UEs side, up to 3 different BLER targets could be supported for CQI report generation if option C or option D are adopted. However, considering UE complexity, the maximum number of BLER targets for CQI report generation at the same time should be restricted. To be specific, the maximum number of BLER targets for CQI report generation is 2.
Proposal 1: The BLER targets for CQI report generation can be configured semi-statically by gNB. The maximum number of BLER target for CQI report generation is two.
For CSI reporting corresponding to different BLER targets, the same or different periodicity can be configured. Actually, the collision of multiple CSI corresponding to different BLER targets is a typical case especially for UE with both eMBB and URLLC service. As shown in Fig.1, CSI report 1 and CSI report 2 have the same or different periodicity. Multiple CSI reports for different BLER targets may occur at the same time.
To handle collision of multiple CSI corresponding to different BLER targets, the priority should be specified. For example, the priority bases on the CSI type or BLER target, which is related to the dropping rule. Furthermore, whether multiple CSI reports are transmitted together or separately also can be investigated. Besides, compared to data, higher reliability is required for CSI reports. The resource configuration for carrying multiple CSI reports may be issues.  


Fig.1(a) the different CSI reports periodicity with the different BLER targets



Fig.1(b) the same CSI reports periodicity with the different BLER targets 
Proposal 2: The same or different periodicity can be configured for periodic CSI reports for the different BLER target.
Proposal 3: The collision of multiple periodic CSI reports corresponding to the different BLER targets should be FFS. 
· Priority rule of multiple CSI reports corresponding to different BLER targets. 
· Whether multiple CSI reports corresponding to different BLER targets are transmitted together.
· Resource selection for multiple CSI reports corresponding to different BLER targets in the case of collision.
For different BLER target, the different report types can be defined. The contents of reports for the different BLER can be indicated by gNB or base on the predefined manner. For example, CSI report 1 corresponding to BLER target 1, wideband CQI/PMI is configured, while CSI report 2 corresponding to BLER target 2, wideband CQI/PMI and sub-band CQI/PMI is transmitted. Whether RI=1 is always assumed can be further studied for URLLC service. If so, no RI is needed in CSI reports of URLLC. 
Proposal 4: CSI report types for different BLER targets can be separately configured.
Considering the sporadic character of URLLC service, the periodicity configuration for CSI report can be difficult. If the configured periodicity is small, the resources can be wasted due to no service arrival in a long time. On the contrary, a large periodicity cannot provide the accurate channel state information. A-CSI reports can be considered for URLLC UE to supplement obtaining CSI. When URLLC service arrival, gNB can trigger one or more CSI reports corresponding to the different BLER targets, which is beneficial for quickly obtaining CSI. The multiple CSI reports can be indicated in DCI by a bitmap manner or joint encoding. Table 1 shows an example for CSI request field in DCI.  
Table 1 CSI Request field for PDCCH
	Value of CSI request field
	Description

	’00’
	No aperiodic CSI report is triggered

	‘01’
	Aperiodic CSI report is triggered for BLER target 1

	‘10’
	Aperiodic CSI report is triggered for BLER target 2

	‘11’
	Aperiodic CSI report is triggered for both BLER target 1 and BLER target 2


Proposal 5: Aperiodic CSI report can be considered for URLLC service. Multiple CSI reports for different BLER targets can be triggered dynamically. 
3. Conclusion
In the contribution, we have investigations on CSI reports for URLLC, and propose that,
Proposal 1: The BLER targets for CQI report generation can be configured semi-statically by gNB. The maximum number of BLER target for CQI report generation is two.
Proposal 2: The same or different periodicity can be configured for periodic CSI reports for the different BLER target.
Proposal 3: The collision of multiple periodic CSI reports corresponding to different BLER targets should be FFS. 
· Priority rule of multiple CSI reports corresponding to different BLER targets. 
· Whether multiple CSI reports corresponding to different BLER targets are transmitted together.
· Resource selection for multiple CSI reports corresponding to different BLER targets in the case of collision.
Proposal 4: CSI report types for different BLER targets can be separately configured.
Proposal 5: Aperiodic CSI report can be considered for URLLC service. Multiple CSI reports for different BLER targets can be triggered dynamically. 
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