3GPP TSG RAN WG1 #100





R1-2000676
e-Meeting, February 24th – March 6th, 2020
Agenda Item:
7.2.5.7
Source: 
LG Electronics

Title: 
Remaining issues of other aspects for URLLC/IIOT
Document for:
Discussion and decision
1. Introduction

In this contribution, we discuss remaining issues on DL SPS enhancements for URLLC/IIoT. 
2. Issue #1: MCS table for DL SPS
2.1. Discussion 

According to current specification, the following MCS table selection for DL SPS is defined. 
	· Case 1: if mcs-Table is configured in SPS-Config
· Case 1-1: if the PDSCH is scheduled by a PDCCH with CRC scrambled by CS-RNTI or

· Case 1-2: if the PDSCH is scheduled without corresponding PDCCH transmission using SPS-Config,

· the UE shall use IMCS and Table 5.1.3.1-3

· Case 2: if mcs-Table is not configured in SPS-Config
· Case 2-1: if mcs-Table given by PDSCH-Config is set to 'qam256'
· Case 2-1-1: if the PDSCH is scheduled by a PDCCH with DCI format 1_1 with CRC scrambled by CS-RNTI or

· Case 2-1-2: if the PDSCH is scheduled without corresponding PDCCH transmission using SPS-Config,

· the UE shall use IMCS and Table 5.1.3.1-2

· Case 2-2: if mcs-Table-ForDCIFormat1_2 given by PDSCH-Config is set to 'qam256'
· Case 2-2-1: if the PDSCH is scheduled by a PDCCH with DCI format 1_2 with CRC scrambled by CS-RNTI
· the UE shall use IMCS and Table 5.1.3.1-2

· Case 3: otherwise

· the UE shall use IMCS and Table 5.1.3.1-1


One clarification point is whether the above table includes the case where mcs-Table-ForDCIFormat1_2 given by PDSCH-Config is set to 'qam256' and the PDSCH with SPS activated by DCI format 1_2 is scheduled without corresponding PDCCH. As per current specification, if mcs-Table is not configured in SPS-Config, and if mcs-Table-ForDCIFormat1_2 given by PDSCH-Config is set to ' qam256' but if mcs-Table given by PDSCH-Config is absent, then for the PDSCH with SPS activated by DCI format 1_2 scheduled without corresponding PDCCH, the UE uses 64QAM table, which seems not our intention. 
Another problem can happen if either mcs-Table-ForDCIFormat1_2 or mcs-Table given by PDSCH-Config is set to 'qam64LowSE'. This case for now falls into Case 3 in which the UE uses 64QAM table, which also seems not correct. This in fact applies both DCI format 1_1 and 1_2, and thus should be further discussed.  

Proposal 1: If mcs-Table is not configured in SPS-Config, and if mcs-Table-ForDCIFormat1_2 given by PDSCH-Config is set to 'qam256', then for the PDSCH with SPS activated by DCI format 1_2 scheduled without corresponding PDCCH, the UE uses 256QAM table.
Proposal 2: Further discuss on the case where either mcs-Table-ForDCIFormat1_2 or mcs-Table given by PDSCH-Config is set to 'qam64LowSE'.
2.2. Text proposal 

	Modified subclause (5.1.3.1 of TS38.214 v16.0.0)


5.1.3.1
Modulation order and target code rate determination
For the PDSCH scheduled by a PDCCH with DCI format 1_0, format 1_1 or format 1_2 with CRC scrambled by C-RNTI, MCS-C-RNTI, TC-RNTI, CS-RNTI, SI-RNTI, RA-RNTI, MsgB-RNTI, or P-RNTI, or for the PDSCH scheduled without corresponding PDCCH transmissions using the higher-layer-provided PDSCH configuration SPS-Config, 

if the higher layer parameter mcs-Table-ForDCIFormat1_2 given by PDSCH-Config is set to 'qam256', and the PDSCH is scheduled by a PDCCH with DCI format 1_2 with CRC scrambled by C-RNTI

-
the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel. 

elseif the UE is not configured with MCS-C-RNTI, the higher layer parameter mcs-Table-ForDCIFormat1_2 given by PDSCH-Config is set to 'qam64LowSE', and the PDSCH is scheduled by a PDCCH with DCI format 1_2 scrambled by C-RNTI

-
the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel. 

elseif the higher layer parameter mcs-Table given by PDSCH-Config is set to 'qam256', and the PDSCH is scheduled by a PDCCH with DCI format 1_1 with CRC scrambled by C-RNTI

-
the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel. 

elseif the UE is not configured with MCS-C-RNTI, the higher layer parameter mcs-Table given by PDSCH-Config is set to 'qam64LowSE', and the PDSCH is scheduled by a PDCCH with a DCI format other than DCI format 1_2 in a UE-specific search space with CRC scrambled by C-RNTI

-
the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.
elseif the UE is configured with MCS-C-RNTI, and the PDSCH is scheduled by a PDCCH with CRC scrambled by MCS-C-RNTI

-
the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel. 

elseif the UE is not configured with the higher layer parameter mcs-Table given by SPS-config, the higher layer parameter mcs-Table-ForDCIFormat1_2 given by PDSCH-Config is set to 'qam256', 
-
if the PDSCH is scheduled by a PDCCH with DCI format 1_2 with CRC scrambled by CS-RNTI or

-
if the PDSCH with SPS activated by DCI format 1_2 is scheduled without corresponding PDCCH transmission using SPS-Config, 

-
the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel. 

elseif the UE is not configured with the higher layer parameter mcs-Table given by SPS-Config, the higher layer parameter mcs-Table given by PDSCH-Config is set to 'qam256', 

-
if the PDSCH is scheduled by a PDCCH with DCI format 1_1 with CRC scrambled by CS-RNTI or

-
if the PDSCH with SPS activated by DCI format 1_1 or 1_0 is scheduled without corresponding PDCCH transmission using SPS-Config, 

-
the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.

elseif the UE is configured with the higher layer parameter mcs-Table given by SPS-Config set to 'qam64LowSE'
-
if the PDSCH is scheduled by a PDCCH with CRC scrambled by CS-RNTI or

-
if the PDSCH is scheduled without corresponding PDCCH transmission using SPS-Config, 

-
the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.

else

-
the UE shall use IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.

end

The UE is not expected to decode a PDSCH scheduled with P-RNTI, RA-RNTI, SI-RNTI and Qm > 2

	End of modifications
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