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1. Introduction
In NR Rel-15/16, when UCI is multiplexed on a PUSCH, the UCI cannot be FDMed with PUSCH DM-RS. 
	38.212 (16.6.0)
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Denote  as the set of resource elements, in ascending order of indices , available for transmission of UCI in OFDM symbol , for . Denote  as the number of elements in set . Denote  as the -th element in . For any OFDM symbol that carriers DMRS of the PUSCH, . For any OFDM symbol that does not carry DMRS of the PUSCH, .
...


Meanwhile, UL-SCH can be FDMed with PUSCH DM-RS. Whether this FDM is applied or not is dependent on a parameter dmrs-Type and an indication in antenna port field of DL assignment.
· FDM is used if either of the following condition is satisfied
· ‘dmrs-Type’ indicates DMRS type 1 and number of CDM group(s) without data is 2
· ‘dmrs-Type’ indicates DMRS type 2 and number of CDM group(s) without data is 3 
· FDM is not used if either of the following condition is satisfied
· ‘dmrs-Type’ indicates DMRS type 1 and number of CDM group(s) without data is 1
· ‘dmrs-Type’ indicates DMRS type 2 and number of CDM group(s) without data is 1 or 2
Then at the RAN1#105-e meeting, an issue is raised in [1], which is that UE behavior is unclear when a DCI scheduling a PUSCH without UL-SCH indicates FDM between UL-SCH and DM-RS. There were discussions in the preparation phase but the outcome was no discussion in RAN1#105-e meeting and further discussions in future meeting was recommended. In this contribution, we share our views on this issue.

2. Discussions
For this issue, it seems that the two points are included as mentioned in [1].
· Point 1: Whether this FDM indication is possible or not
· Point 2: Whether dummy bits are generated on non-DMRS RE(s) in DMRS symbol(s)
· Note: this aspect would have impacts on signal generation, e.g. PUSCH scrambling
For Point 1, in our understanding, there is no text to prohibit that gNB indicates the situation. That is, gNB might schedule a PUSCH without UL-SCH that is indicated to perform FDM between UL-SCH and DMRS. If the prohibition is added, it will be NBC from gNB perspective. Therefore, we believe that no additional agreement/conclusion on Point 1 is necessary.
Regarding Point 2, it seems that there is no text in any specification to generate dummy bits for the non-DMRS RE(s) in this situation. In this sense, the correct UE behavior based on the specifications is not to generate any bits for the non-DMRS(s), and for example PUSCH scrambling specified in clause 6.3.3.1 of 38.211 is applied to the bit sequence without any bit corresponding to the non-DMRS RE(s). In other words, when the discussed indication combination is included in a UL grant, the UE ignores the indication for FDM between UL-SCH and DMRS. 
Observation: 
· Current specifications do not prohibit a UL grant indicating ‘without UL-SCH’ and ‘FDM between UL-SCH and DM-RS’.
· Current specifications do not allow any bits generation for non-DMRS RE(s) in DMRS symbol(s) in the above situation.
Proposal for conclusion: 
· UE does not generate any bits for non-DMRS RE(s) in DMRS symbol(s) when a DCI format 0_1 includes UL-SCH indicator = 0 and an indication of FDM between UL-SCH and DMRS.

3. Conclusion
In this contribution, we discussed PUSCH without UL-SCH and with FDM indication. Proposals are summarized as following: 
Observation: 
· Current specifications do not prohibit a UL grant indicating ‘without UL-SCH’ and ‘FDM between UL-SCH and DM-RS’.
· Current specifications do not allow any bits generation for non-DMRS RE(s) in DMRS symbol(s) in the above situation.
Proposal for conclusion: 
· UE does not generate any bits for non-DMRS RE(s) in DMRS symbol(s) when a DCI format 0_1 includes UL-SCH indicator = 0 and an indication of FDM between UL-SCH and DMRS.
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