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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The following agreements for NR were achieved in the RAN1#90bis meeting:
Two separate CQI tables are supported for eMBB 
One for maximum modulation order is 256-QAM
One for maximum modulation order is 64-QAM
The target BLER for CQI tables is 10%
Note: RRC signalling is used by gNB to select one of the above two tables
and
N separate CQI table(s) are supported for URLLC
Downselect the value of N between 1 or 2
Two target BLER are supported for URLLC
Note: RRC signaling is used by gNB to select one of the two target BLER
Note: The configuration of target BLER or CQI table is part of CSI report setting 
In this contribution, we discuss the target BLER for LTE URLLC as well as CQI and MCS considerations. 
[bookmark: _Ref129681832]Discussion on CQI for URLLC
The current CQI table in LTE is designed to aim at 10-1 target BLER. Considering the reliability requirement of URLLC is 99.999% or 99.99% which is very different from eMBB service, it might be helpful to introduce a lower target BLER than 10-1 for LTE URLLC when report CQI. 
Proposal 1:  Two target BLERs for CQI reporting can be considered for LTE URLLC.
Periodic CQI for URLLC
For periodic CQI report, it is configured by the network with a certain periodicity, e.g., 2ms, 5ms, 10ms or 40ms. Comparing the latency requirement of 1ms or 10ms, how much can be benefit from the periodic CQI report is unclear yet. In addition, only aperiodic CSI reporting is supported for sTTI operation in Rel-15 and sTTI should be used to fulfil the targets of URLLC per the simulation results [1]. Therefore, study on periodic CQI is of low priority. 
Aperiodic CQI for URLLC
Aperiodic CQI can be triggered in UL grant by eNB once needed in DCI format 7-0A/0B [2] for sTTI as following:
-	CSI request – 1, 2 or 3 bits as defined in section 7.2.1 of 3GPP TS 36.213:
The 2-bit field applies to UEs configured with no more than five DL cells and to
-	UEs that are configured with more than one DL cell;
-	UEs that are configured by higher layers with more than one CSI process; 
-	UEs that are configured with two CSI measurement sets by higher layers with the parameter csi-MeasSubframeSet;
the 3-bit field applies to UEs that are configured with more than five DL cells;
otherwise the 1-bit field applies
According to the observations derived from the simulation results [1], only uplink transmission without grant can meet the requirement of (10-5, 1ms). For the requirement of (10-4, 10ms), uplink transmission can be based on UL grant. 
For uplink transmission without UL grant, uplink transmissions will rely on grant free [3]. In such a case, for how to trigger aperiodic CSI triggering, there are two options:
· Opt. 1: triggering aperiodic CSI by a downlink compact DCI
· Opt. 2: design a compact UL grant which is only used for aperiodic CSI triggering or uplink SPS PDCCH validation (if supported)
A downlink compact DCI is favorable for PDCCH reliability [4], by which aperiodic CSI can be triggered explicitly or implicitly and the CSI is carried on grant free resources. For example, the CSI request is explicitly included in DCI. Alternatively, once UEs detects the compact DCI, UE knows implicitly the CSI request is triggered. 
A compact UL grant based on DCI format 7-0A in Opt.2 can also be considered. In such a case, the UL grant might be only used for aperiodic CSI triggering or uplink SPS PDCCH validation if supported. Considering UE might be configured with multiple cells for PDSCH reliability by repetitions on different component carriers and UE might report different target BLERs for CQI, then UE can be triggered to report a target BLER CQI associated with a set of serving cells as illustrated in Fig.1.


Figure 1 CSI request bits indicate the actual target BLER
As shown in Fig.1, the bits indication of target BLER is jointly coded with CSI request bits, which achieve both flexibility of DCI indication and non-increasing overhead. The 1st and 2nd set of serving cells are configured by high layers with considering the adaptation of serving cell sets and target BLERs. 
For UL transmission with grant for the requirement of (10-4, 10ms) URLLC, the UL grant can be used for triggering aperiodic CQI. However, the PDCCH reliability by adopting a compact DCI is also preferred. The CSI request triggered as shown in Fig.1 applies as well and the CSI is carried on the PUSCH scheduled by the UL grant. 
Proposal 2: A-CSI triggered by downlink or uplink compact DCI can be considered. 
Discussion on MCS for URLLC
In LTE-URLLC, a new MCS table with entries which indicates a MCS corresponding to a lower coding rate than MCS0 might not be needed as the maximum bandwidth is 20MHz of 100 PRBs in LTE. When the data of 32 bytes is transmitted by MCS0 then 60 PRBs for 2 OS sTTI is required approximately which are used for carrying data only. If one symbol of the 2 OS sTTI is used to transmit DMRS, it will require 120 PRBs. In this case, even if the 20M bandwidth recourse is allocated for one UE, the MCS0 is still not achievable. Hence, lower MCS (new entries than MCS0) seems unnecessary for LTE URLLC. Rather, eNB can configure repetitions on top of MCS indication to achieve low coding rate for reliability. 
Proposal 3: Lower coding rate achieved by repetition is supported for LTE URLLC.
How to indicate the MCS and the repetition number needs to be considered. In the spirit of designing compact DCI, joint encoding MCS and the repetition number is beneficial in terms of flexibility and low DCI overhead. For example, a MCS table as shown by Table 1 can be configured by high layer signalling in which each MCS index can be indicated by DCI with 5 bits. 
If field size of MCS less than 5 bits is expected, a subset of Table 1 can be configured. 
[bookmark: _Ref506319241]Table 1: MCS Table configured by high layer
	
MCS Index

	
Modulation Order

	
TBS Index

	
Repetition Number


	0
	2
	0
	8

	1
	2
	1
	8

	2
	2
	2
	8

	3
	2
	3
	8

	4
	2
	4
	4

	5
	2
	5
	4

	6
	2
	6
	4

	7
	2
	7
	2

	8
	2
	8
	2

	9
	2
	9
	2

	10
	4
	9
	4

	11
	4
	10
	4

	12
	4
	11
	4

	13
	4
	12
	4

	14
	4
	13
	2

	15
	4
	14
	2

	16
	4
	15
	2

	17
	6
	15
	2

	18
	6
	16
	2

	19
	6
	17
	2

	20
	6
	18
	2

	21
	6
	19
	2

	22
	6
	20
	1

	23
	6
	21
	1

	24
	6
	22
	1

	25
	6
	23
	1

	26
	6
	24
	1

	27
	6
	25
	1

	28
	6
	26
	1

	29
	2
	reserved
	reserved

	30
	4
	
	

	31
	6
	
	



Proposal 4: A MCS table joint encoding the MCS and repetition number configured by high layer signaling is supported for LTE URLLC.
Conclusions
In this contribution, the target BLER and CQI/MCS are discussed for LTE URLLC which leads to the following proposals:
Proposal 1:  Two target BLERs for CQI reporting can be considered for LTE URLLC.
Proposal 2: A-CSI triggered by downlink or uplink compact DCI can be considered. 
Proposal 3: Lower coding rate achieved by repetition is supported for LTE URLLC.
Proposal 4: A MCS table joint encoding the MCS and repetition number configured by high layer signaling is supported for LTE URLLC.
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