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1. Introduction
In this contribution, we discuss remaining issues related to NR-LTE dual connectivity/coexistence. 
2. Discussion on SUL
2.1. SUL CIF
For the discussion of SUL CIF in DCI format 0_0, we have the following agreements:
	Agreements in RAN1#NR1801:
· DCI format 0_1 and 1_1 are monitored only in USS.
· DCI format 0_0 and 1_0 are monitored in CSS.
· DCI format 0_0 and 1_0 can be monitored in USS.
· They have the same DCI payload size.
· One of the following is configured by RRC signaling for the USS:
· Monitoring DCI format 0_1 and 1_1 only
· Monitoring DCI format 0_0 and 1_0 only
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


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 1: In DCI format 0_0, SUL CIF field is located in the last bit of padding bits, if present.
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 2: 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. Case 1 handling in CA in LTE
Regarding Case 1 handling, RAN1#92 agreed the followings. 
	Agreement:
For a UE operating in EN-DC when configured with Case 1 HARQ timing on an FDD PCell
· No changes to the current DCI format size for DCI formats 0 and 1A in the CSS
· UE does not use PHICH
· The UL scheduling/HARQ timing is as follows:
· PUSCH HARQ RTT is 10ms
· UL grant in subframe n scheduled PUSCH in subframe n+4, and the UL grant for the same UL HARQ process occurs in subframe n+10 
· Note: This supersedes previous agreements on the scheduling/HARQ timing for the UL
· The DAI field and the HARQ process number field in DCI formats in the USS follows the design of FDD SCell with TDD PCell
· Support PUCCH format 3/4/5 procedures for HARQ-ACK feedback as in LTE FDD SCell with a TDD PCell, with the following exceptions
· The PUCCH format 1a/1b resource corresponding to a PDSCH scheduled with a DCI is derived based on the resource determination procedure for FDD
· A UE is not expected to receive both unicast PDSCH scheduled by CSS and unicast PDSCH scheduled by USS within a HARQ-ACK bundling window
· If a unicast PDSCH is scheduled in CSS, UE assumes DAI=1
· Note: The above does not change the agreement that LTE UL transmissions only occur in the UL subframes (not including special subframes) of the reference UL/DL configuration
· Note: Per previous agreement, the PDSCH-to-HARQ feedback timing follows the reference UL/DL configuration, for DL assignments in both CSS and USS.



Another issue is that UE operation is unclear when case 1 with P_LTE+P_NR>Pcmax configured for semi static power sharing where UL carrier aggregation is assumed in LTE. For each case, we propose the followings. 
· In case of FDD-FDD CA, both PCell and SCell can follow the reference TDD DL/UL configuration for PUCCH/PUSCH timing. So, the same mechanism of Case 1 for FDD in PCell is also applied to FDD SCell. 
· In case TDD-FDD CA with TDD PCell, If the DL/UL configuration PCell TDD is used for LTE-NR resource sharing, it is also necessary to restrict SCell UL transmissions to a subset of UL subframes. To minimize impact on PHICH on FDD in case of self-carrier scheduling, similar technique to FDD PCell can be used for PUSCH scheduling. In other words, the following is assumed for self-carrier scheduling for PUSCH
· The UL scheduling/HARQ timing on FDD SCell is as follows:
· PHICH is not used
· PUSCH HARQ RTT is 10ms
· UL grant in subframe n scheduled PUSCH in subframe n+4, and the UL grant for the same UL HARQ process occurs in subframe n+10 

In case of cross-carrier scheduling from TDD PCell, FDD-TDD CA rule which is the same as the above except that PHICH can be used in this case. :
· For FDD-TDD CA with FDD PCell, PCell can follow the reference DL/UL configuration. 
· For TDD SCell, PDSCH-to-HARQ feedback timing can be determined based on different TDD CA between the reference DL/UL configuration and SCell DL/UL configuration. It is as follows.
· For self-carrier scheduling: follow ‘different TDD DL-UL configuration’ of two DL/UL configurations (between reference DL/UL configuration for PCell and DL/UL configuration of SCell)
· For cross-carrier scheduling: Follow PCell timing which is determined based on TDD-FDD CA between the reference DL/UL configuration and FDD SCell. 
· For TDD SCell, UL scheduling/HARQ timing is as follows:
· For self-carrier scheduling: follow SCell DL/UL configuration
· For cross-carrier scheduling: follow PCell’s PUSCH timing (i.e., RTT = 10 msec) without assuming PHICH
With the proposed solution, it is also necessary for the UE assumption that “If the UE is not capable of dynamic power sharing, when case 1 is configured, the UE is not expected to transmit a subframe on the MCG which is not indicated for UL subframe in the reference TDD configuration.”
Proposal 3: When case 1 is configured with P_LTE+P_NR>Pcmax, HARQ timing needs to be clarified for different CA cases in LTE.  
Proposal 4: When case 1 is configured, the UE is not expected to transmit on a subframe which is not indicated as UL subframe in the reference TDD configuration in any activated LTE UL carrier.
It is also noted that Case 1 can be also considered for the case of LTE-NR DC where NR is PCell. In case dynamic power sharing is not supported between LTE and NR in that case, it is also desirable to configure Case 1 for LTE SCG. 
Proposal 5: Case 1 can be configured to NR-LTE DC case with NR PCell at least in the case the UE does not support dynamic power sharing between LTE and NR. The same HARQ/PUSCH timing is used for NR-LTE DC for Case 1 where the behaviour is applied within SCG PScell/SCell(s). 

3. Text Proposal
Based on proposal 1, the following TP is made:
	[bookmark: _Toc505960306]7.3.1.1.1	 Format 0_0
DCI format 0_0 is used for the scheduling of PUSCH in one cell. 
The following information is transmitted by means of the DCI format 0_0 with CRC scrambled by C-RNTI:
-	Identifier for DCI formats – [1] bit

-	Frequency domain resource assignment –bits where

-	 is the size of the initial bandwidth part in case DCI format 0_0 is monitored in the common search space in CORESET 0

-	 is the size of the active bandwidth part otherwise
-	For PUSCH hopping with resource allocation type 1:



-	 MSB bits are used to indicate the frequency offset according to Subclause 6.3 of [6, TS38.214], where  if the higher layer parameter Frequency-hopping-offsets-set contains two offset values and   if the higher layer parameter Frequency-hopping-offsets-set contains four offset values

-	 bits provides the frequency domain resource allocation according to Subclause 6.1.2.2.2 of [6, TS38.214]
-	For non-PUSCH hopping with resource allocation type 1:

-	 bits provides the frequency domain resource allocation according to Subclause 6.1.2.2.2 of [6, TS38.214]
-	Time domain resource assignment – X bits as defined in Subclause 6.1.2.1 of [6, TS38.214]
-	Frequency hopping flag – 1 bit.
-	Modulation and coding scheme – 5 bits as defined in Subclause 6.1.3 of [6, TS38.214]
-	New data indicator – 1 bit
-	Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2
-	HARQ process number – 4 bits
-	TPC command for scheduled PUSCH – [2] bits as defined in Subclause x.x of [5, TS38.213]
-	UL/SUL indicator – 1 bit for UEs configured with SUL in the cell as defined in Table 7.3.1.1.1-1 and the number of bits for DCI format 1_0 before padding is larger than the number of bits for DCI format 0_0 before padding; 0 bit otherwise.
-	If the UL/SUL indicator is present in DCI format 0_0 and the higher layer parameter dynamicPUSCHSUL is set to Disabled, the UE ignores the UL/SUL indicator field in DCI format 0_0, and the corresponding PUSCH scheduled by the DCI format 0_0 is for the carrier indicated by the higher layer parameter pucchCarrierSUL; 
         - The UL/SUL indicator is located at the last bit, ahead of which padding bits are appended.
-	If the UL/SUL indicator is not present in DCI format 0_0, the corresponding PUSCH scheduled by the DCI format 0_0 is for the carrier indicated by the higher layer parameter pucchCarrierSUL.
The following information is transmitted by means of the DCI format 0_0 with CRC scrambled by TC-RNTI:
-	XXX – x bit
The following information is transmitted by means of the DCI format 0_0 with CRC scrambled by CS-RNTI:
-	XXX – x bit
If the number of information bits in format 0_0 prior to padding is less than the payload size of format 1_0 for scheduling the same serving cell, zeros shall be appended to format 0_0 until the payload size equals that of format 1_0.




4. Conclusion
Based on the discussion, the following proposals are made:
Proposal 1: In DCI format 0_0, SUL CIF field is located in the last bit of padding bits, if present.
Proposal 2: 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 3: When case 1 is configured with P_LTE+P_NR>Pcmax, HARQ timing needs to be clarified for different CA cases in LTE. 
Proposal 4: When case 1 is configured, the UE is not expected to transmit on a subframe which is not indicated as UL subframe in the reference TDD configuration in any activated LTE UL carrier.
Proposal 5: Case 1 can be configured to NR-LTE DC case with NR PCell at least in the case the UE does not support dynamic power sharing between LTE and NR. The same HARQ/PUSCH timing is used for NR-LTE DC for Case 1 where the behaviour is applied within SCG PScell/SCell(s). 
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