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1. Discussion 
1.1. UL/SUL indicator bit 
In the current form of TS 38.212 [1] Subclause 7.3.1.1, it is described as if the ‘UL/SUL indicator’ bit is always present in DCI format 0_0 and 0_1, which is not aligned with the agreements made in RAN1 #91. The related agreements are copied below. 
	Agreement: 
If padding bit(s) are present in the UL fallback DCI (in order to size match between the DL and UL fallback DCIs) once the final DCI design detatils are complete, one of the padding bit(s) is used for non-SUL/SUL indication for UEs capable of SUL
· Notes:
· This agreement overrides the previous agreement that DCI field for non-SUL/SUL indication is not present in the fallback DCI if padding bits are present in the UL fallback DCI after the DCI design is complete
· This agreement assumes that there is a single UL fallback DCI that is applicable to both the non-SUL and SUL carriers.
Agreement: 
If only the PUCCH carrier in a cell with SUL is configured for potential PUSCH transmission, the bit field for non-SUL/SUL indication is not present in the non-fallback DCI.



As agreed, the UL/SUL indicator bit in fallback DCI may not present if there are no padding bits in DCI 0_0 with the size matching to DCI 1_0. Also, if the potential PUSCH transmission is configured only on the carrier that is configured for PUCCH, the UL/SUL indicator bit will not present in the non-fallback DCI. Therefore, the current description in TS 38.212 needs to be revised and the corresponding changes are proposed in our companion paper [2]. 
Proposal 1: It is proposed to correct the description on DCI in TS 36.212 regarding the UL/SUL indicator bit. 
1.2. UCI multiplexing on PUSCH between non-SUL and SUL 
In RAN1 #91, the following agreement was made regarding the UCI multiplexing on PUSCH between non-SUL and SUL.
	Agreement:
If the network scheduling results in PUCCH and PUSCH transmissions for a UE overlapping in time on the non-SUL and SUL, the UE multiplexes UCI on PUSCH if such multiplexing does not put more stringent requirements on processing time compared to the case where UCI is multiplexed on PUSCH when operating on a single carrier.



It is seen that the above agreement was not captured in the current form of the TS 38.213 [3]. In order to describe the above agreement in the specification, it would be necessary to first describe the case of operating on a single carrier. Corresponding changes are proposed in our companion paper [4].
Proposal 2: It is proposed to describe the UE behavior regarding the UCI multiplexing on PUSCH between non-SUL and SUL. 
1.3. Introduction of Case 1 timing for single UL transmission in LTE specification 
For NR NSA for a UE, NR support the case that when the UE is configured with multiple UL carriers on different frequencies (where there is at least one LTE carrier and at least one NR carrier of a different carrier frequency), the UE operates on only one of the carriers at a given time among a pair of LTE and NR carriers. The related agreements are copied below.

	Agreements:
· When the UE is configured with multiple UL carriers on different frequencies (where there is at least one LTE carrier and at least one NR carrier of a different carrier frequency), but the UE operates on only one of the carriers at a given time among a pair of LTE and NR carriers
· For LTE carrier, UE can be configured with 
· Case 1: DL-reference UL/DL configuration defined for LTE-FDD-SCell in LTE-TDD-FDD CA with LTE-TDD-PCell 
· For scheduling/HARQ timing of LTE FDD carrier, DL-reference UL/DL configuration defined for LTE-FDD-SCell in LTE-TDD-FDD CA with LTE-TDD-PCell is applied
· UE is allowed to transmit NR UL signals at least in the subframe(s) where LTE UL transmission is not allowed according to the DL-reference UL/DL configuration
· FFS whether or not a UE-specific subframe offset for the DL-reference UL/DL configuration can be configured considering system resource utilization and potential spec impact
· Case 2: Release 15 LTE-FDD HARQ timing
· No impact on LTE RAN1 specifications
· Note: it doesn’t necessarily imply that UE has to support both cases

Agreement: 
· For Case 1, FDD timing configuration (i.e., periodicity and offset) is applied to LTE PRACH and SRS on LTE UL carriers.
· The UE is not required to support transmission of LTE PRACH or SRS transmission which does not coincide with the configured HARQ-ACK transmission occasions

Agreements:
· In Case 1, LTE TDD UL HARQ timing is supported and the UE is allowed to transmit only in the subframes designated as UL in the reference TDD configuration. Additionally, a UE-specific HARQ subframe offset can be configured. 
· The offset (HARQ_offset) is in the range [0…9]
· The offset doesn’t change any subframe or slot number
· If, before applying the offset, the HARQ feedback for DL SF number m was mapped to UL SF number n, then after the offset, the HARQ feedback for DL SF number (m + HARQ_offset) is mapped to UL SF number (n + HARQ_offset)
· If, before applying the offset, the PUSCH in SF number m was scheduled (by UL grant or PHICH) in SF number n, then after the offset, the PUSCH in SF number (m + HARQ_offset) is scheduled (by UL grant or PHICH) in SF number (n + HARQ_offset)
· If, before applying the offset, the HARQ-ACK (if carried on PHICH) corresponding to PUSCH in SF number m was transmitted in SF number n, then after the offset, the HARQ-ACK (if carried on PHICH) corresponding to PUSCH in SF number (m + HARQ_offset) is transmitted in SF number (n + HARQ_offset)
· SRS and PRACH transmission may only occur in subframes indicated as UL in the reference TDD configuration but shifted by the configured non-zero HARQ_offset




The above agreements and the consequent changes necessary for LTE needs to be captured in TS 36.213. The proposed TP is attached in the next section. 
Proposal 3: It is proposed to adopt the TP for TS 36.213 to capture the necessary for LTE regarding the single UL Tx feature. 
2. Text proposal for TS 36.213
We propose the following additions to 3GPP TS 36.213 V14.5.0 to implement the single UL Tx feature in LTE. 
It is proposed to create the following new section to define the UE behavior regarding the HARQ ACK feedback timing for PDSCH.
	10.1.3B	FDD HARQ-ACK feedback procedures for EN-DC
If a UE is configured with a MCG using LTE radio access and with a SCG using NR radio access, the UE can be configured for serving cell with frame structure type 1 with higher layer parameter tdm-PatternSingle-Tx which consists of subframeAssignment and harq-Offset. If the UE is configured with the higher layer parameter tdm-PatternSingle-Tx, the UE shall follow HARQ-ACK feedback timing according to Subclause 10.1.3.A with the set [image: ] defined in Table 10.1.3A-1 with the corresponding DL-reference UL/DL Configuration in subframeAssignment. If the configured harq-Offset value is non-zero, the UL subframe index for HARQ-ACK transmission and the associated DL subframe index are shifted by the number of harq-Offset subframes, while maintaining the timing relationship between them according to Table 10.1.3A-1. If a UE is not configured with higher layer parameter tdm-PatternSingle-Tx, then the UE procedure for HARQ-ACK feedback follows Subclause 10.1.2.  



The following texts are also needed to be added to Subclause 8.0 to define the UE behaviour regarding the PUSCH transmission and the timing relationship with the corresponding UL grant/PHICH.
	If a UE is configured with a MCG using LTE radio access and with a SCG using NR radio access, the UE can be configured for serving cell with frame structure type 1 with higher layer parameter tdm-PatternSingle-Tx which consists of subframeAssignment and harq-Offset. If the UE is configured with the higher layer parameter tdm-PatternSingle-Tx, the UE shall upon detection of a PDCCH/EPDCCH with uplink DCI format and/or a PHICH transmission in subframe n intended for the UE, perform a corresponding PUSCH transmission in subframe n+k, with k given in Table 8-2, where subframeAssignment corresponds to TDD UL/DL Configuration in the table,  according to the PDCCH/EPDCCH and PHICH information if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8]. If the configured harq-Offset value is non-zero, a PDCCH/EPDCCH with uplink DCI format and/or a PHICH transmission in subframe n intended for the UE and a corresponding PUSCH transmission in subframe n+k are shifted by the number of harq-Offset subframes, while maintaining the timing relationship k between them according to Table 8-2. The UE shall not transmit in a subframe if the subframe is not defined as UL subframe by the tdm-PatternSingle-Tx configuration. If a UE is not configured with higher layer parameter tdm-PatternSingle-Tx, then the UE shall upon detection on a given serving cell of a PDCCH/EPDCCH with DCI format 0/4 and/or a PHICH transmission in subframe n intended for the UE, perform a corresponding PUSCH transmission in subframe n+4 according to the PDCCH/EPDCCH and PHICH information if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8]. 


Next, the following texts are needed to be added to Subclause 6.1 to define the UE behaviour regarding the PRACH transmission. 
	If a UE is configured with a MCG using LTE radio access and with a SCG using NR radio access, the UE can be configured for serving cell with frame structure type 1 with higher layer parameter tdm-PatternSingle-Tx which consists of subframeAssignment and harq-Offset. If the UE is configured with the higher layer parameter tdm-PatternSingle-Tx, the UE shall not transmit PRACH in a subframe if the subframe is not defined as UL subframe by the tdm-PatternSingle-Tx configuration.


Finally, the following texts are needed to be added to Subclause 8.2 to define the UE behaviour regarding the SRS transmission. 
	If a UE is configured with a MCG using LTE radio access and with a SCG using NR radio access, the UE can be configured for serving cell with frame structure type 1 with higher layer parameter tdm-PatternSingle-Tx which consists of subframeAssignment and harq-Offset. If the UE is configured with the higher layer parameter tdm-PatternSingle-Tx, the UE shall not transmit SRS in a subframe if the subframe is not defined as UL subframe by the tdm-PatternSingle-Tx configuration.
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