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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1#92, the agreements regarding fallback DCI are as following:
Agreement:
For PDSCH scheduled by PDCCH format 1_0 with CRC scrambled by C-RNTI, or PUSCH scheduled by PDCCH format 0_0 with CRC scrambled by C-RNTI, the following DMRS port is used
· For downlink, DMRS port 1000 is used
· For uplink, DMRS port 0000 is used
· With no data FDMed unless it is 2-symbol PDSCH Type B
· FFS: For the case of data FDMed for uplink, for the case of other RNTIs

In this contribution, we discuss the remaining FFS issues.
2 Discussion
2.1 Data FDM for UL
There is a default UL transmission configuration behavior captured in TS 38.214 section 6.2.2:
[bookmark: _Hlk505673187]“When transmitted PUSCH is not scheduled by PDCCH with CRC scrambled by C-RNTI or CS-RNTI, the UE shall use single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 0 and the remaining REs not used for DM-RS in the symbols are not used for any PUSCH transmission, additional DM-RS can be transmitted according to the scheduling type and the PUSCH duration as specified in Table 6.4.1.1.3-3 of [4, TS38.211], and
-	For PUSCH with allocation duration of more than 7 symbols, the UE shall assume dmrs-AdditionalPosition=2 and up to two additional DM-RS can be transmitted according to PUSCH duration, or
-	For PUSCH with allocation duration of 7 symbols with mapping type B, the UE shall assume dmrs-AdditionalPosition=1 and one additional DM-RS can be transmitted 
-	For PUSCH with allocation duration of less than 7 symbols with mapping type B, the UE shall assume dmrs-AdditionalPosition=0 and not transmit additional DM-RS.”
To keep consistent, we prefer that the fallback DCI for UL scheduling shares the same behaviour as the default behaviour. That is:
Proposal 1: For PUSCH scheduled by PDCCH format 0_0 with CRC scrambled by C-RNTI, PUSCHdata and DMRS are TDMed.
2.2 DL RNTI
The DL RNTIs are: SI-RNTI, RA-RNTI, P-RNTI, TC-RNTI, CS-RNTI, SFI-RNTI, INT-RNTI, TPC-PUSCH-RNTI, TPC-PUCCH-RNTI, TPC-SRS-RNTI.
For SI-RNTI, RA-RNTI, P-RNTI, TC-RNTI, there are already agreements regarding the default behaviour captured in TS 38.214 section 5.1.6.2:
[bookmark: _Hlk505765561]“When receiving PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI, RA-RNTI, P-RNTI or TC-RNTI, or receiving PDSCH before dedicated higher layer configuration of any of the parameters dmrs-AdditionalPosition, DL-DMRS-max-len and dmrs-Type, the UE shall assume that the PDSCH is not present in any symbol carrying DM-RS except for PDSCH with allocation duration of 2 symbols with PDSCH mapping type B (described in subclause 7.4.1.1.2 of [4, TS 38.211]), and a single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 1000 is transmitted, and that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE and in addition
-	For PDSCH with mapping type A, the UE shall assume dmrs-AdditionalPosition=2 and up to two additional single-symbol DM-RS present in a slot according to the PDSCH duration indicated in the DCI as defined in Subclause 7.4.1.1 of [4, TS 38.211], and
-	For PDSCH with allocation duration of 7 symbols with mapping type B, the UE shall assume one additional single-symbol DM-RS present in the 5th or 6th symbol when the front-loaded DM-RS symbol is in the 1st or 2nd symbol respectively of the PDSCH allocation duration, otherwise the UE shall assume that the additional DM-RS symbol is not present, and
-	For PDSCH with allocation duration of 4 symbols with mapping type B, the UE shall assume that no additional DM-RS are present, and 
-	For PDSCH with allocation duration of 2 symbols with mapping type B, the UE shall assume that no additional DM-RS are present, and the UE shall assume that the PDSCH is present in the symbol carrying DM-RS”
So no matter which DCI format is used, the default DMRS antenna port and multiplexing between DMRS and data are already defined per the specification.
For CS-RNTI, it is the RNTI for SPS/grant free transmission. It can be used by both DCI format 1_0 and 1_1. Although the corresponding DCI contents are not decided yet, it is used for UE-specific data scheduling. It shares commonalities with C-RNTI, so we prefer similar default behaviour is used for CS-RNTI with DCI format 1_0.
Proposal 2: For PDSCH scheduled by DCI format 1_0 with CRC scrambled by CS-RNTI, DMRS port 1000 and data are TDMed except for 2-symbol PDSCH Type B.
2.3 UL RNTI
There are three RNTIs for UL transmission: C-RNTI, CS-RNTI and SP-CSI-RNTI.
There is already statement captured in TS 38.214 section 6.2.2:
“When transmitted PUSCH is not scheduled by PDCCH with CRC scrambled by C-RNTI or CS-RNTI, the UE shall use single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 0 and the remaining REs not used for DM-RS in the symbols are not used for any PUSCH transmission, additional DM-RS can be transmitted according to the scheduling type and the PUSCH duration as specified in Table 6.4.1.1.3-3 of [4, TS38.211], and
-	For PUSCH with allocation duration of more than 7 symbols, the UE shall assume dmrs-AdditionalPosition=2 and up to two additional DM-RS can be transmitted according to PUSCH duration, or
-	For PUSCH with allocation duration of 7 symbols with mapping type B, the UE shall assume dmrs-AdditionalPosition=1 and one additional DM-RS can be transmitted 
-	For PUSCH with allocation duration of less than 7 symbols with mapping type B, the UE shall assume dmrs-AdditionalPosition=0 and not transmit additional DM-RS.”
Actually this statement can already cover the SP-CSI-RNTI case. However, the SP-CSI-RNTI is associated with DCI format 0_1, and its content is not decided yet. We want to clarify the behaviour for different cases regarding whether antenna ports configuration exists in the DCI format.
Proposal 3: For PUSCH scheduled by DCI format 0_1 with CRC scrambled by SP-CSI-RNTI,
· If there is “antenna port” field in the DCI format, the DMRS antenna ports configuration follows the configuration;
· Otherwise, the UE shall use single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 0000, while DM-RS and PUSCH data are TDMed.
Regarding the case of CS-RNTI, it also shares similarities with C-RNTI for UL scheduling, and our proposal is:.
[bookmark: _GoBack]Proposal 4: For PUSCH scheduled by DCI format 0_0 scrambled by CS-RNTI, the UE shall use single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 0000, while DM-RS and PUSCH data are TDMed.
3 Conclusion
In this contribution, we discussed the issues related to fallback DCI, and our proposals are as following:
Proposal 1: For PUSCH scheduled by PDCCH format 0_0 with CRC scrambled by C-RNTI, PUSCHdata and DMRS are TDMed.
Proposal 2: For PDSCH scheduled by DCI format 1_0 with CRC scrambled by CS-RNTI, DMRS port 1000 and data are TDMed except for 2-symbol PDSCH Type B.
Proposal 3: For PUSCH scheduled by DCI format 0_1 with CRC scrambled by SP-CSI-RNTI,
· If there is “antenna port” field in the DCI format, the DMRS antenna ports configuration follows the configuration;
· Otherwise, the UE shall use single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 0000, while DM-RS and PUSCH data are TDMed.
Proposal 4: For PUSCH scheduled by DCI format 0_0 scrambled by CS-RNTI, the UE shall use single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 0000, while DM-RS and PUSCH data are TDMed.
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