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1. Introduction
In this contribution, we discuss remaining issues in NR LTE coexistence where the interpretation of SUL CIF in UL fallback DCI, the location of SUL CIF field in UL fallback/non-fallback DCI and HARQ-ACK transmission in SUL when changing BWP are discussed. Also, for single UL with case 1 configuration in DC, it is clarified that there is no LTE transmission in UpPTS. The following agreements are related to the discussion:
Agreement in RAN1#91:
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 in RAN1#91: 
DCI field for non-SUL/SUL indication is not present in the fallback DCI and the fallback DCI always schedules PUSCH on the non-SUL
Agreement in RAN1#91:
If both ULs in a cell are configured for potential PUSCH transmission to a UE, the UL non-fallback DCI size for scheduling non-SUL and SUL are adjusted to be the same size via padding
Agreements in RAN1#91:
A UE is not expected to transmit HARQ-ACK if a UE’s active UL BWP is switched between the reception of the corresponding DL assignment and the time of HARQ-ACK transmission at least for the paired spectrum
Agreements in RAN1#90:
· 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

2. Discussion on SUL
2.1. SUL CIF in UL DCI
In RAN1#91 meeting, it is agreed that if padding bit(s) are present in UL fallback DCI to be same size with DL fallback DCI, one padding bit is used for SUL CIF. Using it, it is a little ambiguous how UE interprets SUL CIF when non-dynamic PUSCH switching is configured since we have the other agreement the transmission by UL fallback DCI is always carried on the non-SUL carrier. It seems to be more natural that SUL CIF is present only when PUSCH dynamic switching, and non-SUL carrier is used for non-dynamic PUSCH switching.
Proposal 1: SUL CIF can be present in UL fallback DCI only when PUSCH dynamic switching is configured, and non-SUL carrier is used for non-dynamic PUSCH switching.
Another issue related to SUL CIF in UL fallback DCI is the location of SUL CIF. It is agreed that if padding bits are present in UL fallback DCI to be same size with DL fallback DCI, one of padding bits is used for SUL CIF. And if the size of DCI fields are different between UL and SUL, the location of SUL CIF field can be different as shown in figure 1. In this case, as the UE cannot extract SUL CIF first to identify which DCI format/contents are used, the UE may have to decode two DCI formats and verify/select one based on CIF value. This can increase UE complexity. To address it, SUL CIF field can be located in the last bit in padding bits as shown in figure 2. Similar to UL fallback DCI, the last bit can be SUL CIF field in the UL non-fallback DCI. As the DCI size including padding is same between UL grants for UL and SUL, the UE can extract SUL CIF first, then map DCI format/contents based on either carrier. 
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Figure 1. Non adjustment of the location of SUL CIF field between UL and SUL
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Figure 2. Adjustment of the location of SUL CIF field between UL and SUL
Proposal 2: In UL fallback/non-fallback DCI, SUL CIF field is located in the last bit of padding bits.
Another approach to avoid this issue is to align DCI field size of UL grants for UL and SUL. Given different bandwidth between UL and SUL, this would require a mechanism to align frequency domain RA field sizes at least. To align RA field size and also align between DCI format 0_0 and format 1_0, we can consider the followings. 
When size of format 1_0 > size of format 0_0 assuming only non-SUL is scheduled, 
· Add 1 bit SUL CIF
· K = size of (format 1_0) – size of (format 0_0) -1
· RA field size of format 0_0 can be defined as min (RA field size of format 0_0 assuming only non-SUL + K, max {RA field size of format 0_0 for non-SUL, RA field size of format 0_0 for SUL}). 
· In other words, the total number of DCI size would not exceed DCI format 1_0, and add a few more bits on RA field if SUL requires larger RA field size. 
Proposal 3: Alternatively, DCI fields of DCI format 0_0 for UL and SUL can be aligned in terms of each field’s size. The size of RA field can be determined in consideration of size of DCI format 1_0 and necessary RA field sizes of UL and SUL.
2.2. HARQ-ACK transmission in SUL
In RAN1#91 meeting, it is agreed that if UL BWP is changed between DL assignment timing and HARQ-ACK transmission timing, HARQ-ACK is not transmitted. The reason is HARQ-ACK timing can be on the switching time to change BWP. However, in the SUL, although BWP of SUL is changed, if HARQ-ACK is piggybacked on the PUSCH in the UL, it can be transmitted regardless of SUL BWP. Thus, HARQ-ACK transmission piggybacked on the PUSCH should be allowed although the BWP of PUCCH carrier is changed when PUCCH and PUSCH carriers are different. Furthermore, as mentioned in our companion contribution [1], PUCCH should be able to be transmitted if UL BWP containing PUCCH resource would not be changed. 
Proposal 4: HARQ-ACK transmission piggybacked on the PUSCH is allowed although the BWP of PUCCH carrier is changed when PUCCH and PUSCH carriers are different.
2.3. LTE transmission in UpPTS for DC
In this subsection, we clarify that there is no LTE transmission in UpPTS when configuring case 1 in single UL dual connectivity. In RAN1#90 meeting, it is agreed in single UL DC that when configuring case 1, DL-reference UL/DL configuration defined for LTE-FDD-SCell in LTE-TDD-FDD CA with LTE-TDD-PCell. For DL-reference UL/DL configuration, table 1 is specified in 10.1.3A in [2]. In this table, when DL grant is transmitted in n-K slot and HARQ timing is n slot, the K value is defined. In this table, HARQ-ACK transmission is not specified in UpPTS. Thus, it can be clarified that when TDM between LTE and NR is used with case 1, TDM at subframe level is used at least when sTTI is not configured in LTE. So, we propose to change the current description in 38.213 to reflect subframe-level TDM between NR and LTE when configuring case 1 in single UL dual connectivity. 
Table 1: Downlink association set [image: ]: [image: ] for FDD-TDD and serving cell frame structure type 1
	DL-reference UL/DL
Configuration
	Subframe n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	-
	-
	6, 5
	5, 4
	4
	-
	-
	6, 5
	5, 4
	4

	1
	-
	-
	7, 6
	6, 5, 4
	-
	-
	-
	7, 6
	6, 5, 4
	-

	2
	-
	-
	8, 7, 6, 5, 4
	-
	-
	-
	-
	8, 7, 6, 5, 4
	-
	-

	3
	-
	-
	11, 10, 9, 8, 7, 6
	6, 5
	5, 4
	-
	-
	-
	-
	-

	4
	-
	-
	12, 11, 10, 9, 8, 7
	7, 6, 5, 4
	-
	-
	-
	-
	-
	-

	5
	-
	-
	13, 12, 11, 10, 9, 8, 7, 6, 5, 4
	-
	-
	-
	-
	-
	-
	-

	6
	-
	-
	8, 7
	7, 6
	6, 5
	-
	-
	7
	7, 6, 5
	-


Clarification: There is no LTE transmission in UpPTS when configuring case 1 in single UL dual connectivity.
3. Conclusion
Based on the discussion, the following proposals and clarification are made:
Proposal 1: SUL CIF can be present in UL fallback DCI only when PUSCH dynamic switching is configured, and non-SUL carrier is used for non-dynamic PUSCH switching.
Proposal 2: In UL fallback/non-fallback DCI, SUL CIF field is located in the last bit of padding bits.
Proposal 3: Alternatively, DCI fields of DCI format 0_0 for UL and SUL can be aligned in terms of each field’s size. The size of RA field can be determined in consideration of size of DCI format 1_0 and necessary RA field sizes of UL and SUL.
Proposal 4: HARQ-ACK transmission piggybacked on the PUSCH is allowed although the BWP of PUCCH carrier is changed when PUCCH and PUSCH carriers are different.
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