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1. Introduction
[bookmark: OLE_LINK13]In this contribution, we discuss whether UL/SUL indicator (1-bit) is present in DCI Format 0_1. Based on TS38.212[1] and TS38.331[2], there could have two different interpretations. Furthermore, when UL/SUL are configured with multiple BWPs, each BWP could independently configure or not configure PUSCH, determining the presence of UL/SUL indicator potentially involves different BWP combination between UL/SUL and requires actual BWP indicator value which is located next to UL/SUL indicator. We believe it is important to clarify this issue in RAN1. 

2. Discussion
In TS38.212, the following is specified in DCI Format 0_1 
[bookmark: _Toc11425593]7.3.1.1.2	Format 0_1
DCI format 0_1 is used for the scheduling of PUSCH in one cell. 
The following information is transmitted by means of the DCI format 0_1 with CRC scrambled by C-RNTI or CS-RNTI or SP-CSI-RNTI or MCS-C-RNTI:
-	Identifier for DCI formats – 1 bit
-	The value of this bit field is always set to 0, indicating an UL DCI format
-	Carrier indicator – 0 or 3 bits, as defined in Subclause 10.1 of [5, TS38.213].
-	UL/SUL indicator – 0 bit for UEs not configured with supplementaryUplink in ServingCellConfig in the cell or UEs configured with supplementaryUplink in ServingCellConfig in the cell but only PUCCH carrier in the cell is configured for PUSCH transmission; otherwise, 1 bit as defined in Table 7.3.1.1.1-1.


-	Bandwidth part indicator – 0, 1 or 2 bits as determined by the number of UL BWPs  configured by higher layers, excluding the initial UL bandwidth part. The bitwidth for this field is determined as bits, where 


-	 if , in which case the bandwidth part indicator is equivalent to the ascending order of the higher layer parameter BWP-Id;

-	otherwise , in which case the bandwidth part indicator is defined in Table 7.3.1.1.2-1;
If a UE does not support active BWP change via DCI, the UE ignores this bit field.

In TS38.331, pusch-config could be provided per BWP and it has statement “If the UE is configured with SUL and if it has a PUSCH-Config for both UL and SUL, an UL/SUL indicator field in DCI indicates which of the two to use”
	BWP-UplinkDedicated field descriptions

	beamFailureRecoveryConfig
Configuration of beam failure recovery. If supplementaryUplink is present, the field is present only in one of the uplink carriers, either UL or SUL.

	configuredGrantConfig
A Configured-Grant of type1 or type2. It may be configured for UL or SUL but in case of type1 not for both at a time. Except for reconfiguration with sync, the NW does not reconfigure configuredGrantConfig when there is an active configured uplink grant Type 2 (see TS 38.321 [3]). However, the NW may release the configuredGrantConfig at any time.

	pucch-Config
PUCCH configuration for one BWP of the normal UL or SUL of a serving cell. If the UE is configured with SUL, the network configures PUCCH only on the BWPs of one of the uplinks (normal UL or SUL). The network configures PUCCH-Config at least on non-initial BWP(s) for SpCell and PUCCH SCell. If supported by the UE, the network may configure at most one additional SCell of a cell group with PUCCH-Config (i.e. PUCCH SCell).
In EN-DC, The NW configures at most one serving cell per frequency range with PUCCH. And in EN-DC, if two PUCCH groups are configured, the serving cells of the NR PUCCH group in FR2 use the same numerology.
The NW may configure PUCCH for a BWP when setting up the BWP. The network may also add/remove the pucch-Config in an RRCReconfiguration with reconfigurationWithSync (for SpCell or PUCCH SCell) or with SCell release and add (for PUCCH SCell) to move the PUCCH between the UL and SUL carrier of one serving cell. In other cases, only modifications of a previously configured pucch-Config are allowed.
If one (S)UL BWP of a serving cell is configured with PUCCH, all other (S)UL BWPs must be configured with PUCCH, too.

	pusch-Config
PUSCH configuration for one BWP of the normal UL or SUL of a serving cell. If the UE is configured with SUL and if it has a PUSCH-Config for both UL and SUL, an UL/SUL indicator field in DCI indicates which of the two to use. See TS 38.212 [17], clause 7.3.1.

	srs-Config
Uplink sounding reference signal configuration.



Consider the following cases of different configurations
· Case A: Both PUCCH and PUSCH are located at same carrier. Even though SUL may be configured, it is not currently in active use and UL/SUL indicator is not needed.
· Case B: PUSCH may be carried by UL or SUL, and UL/SUL indicator is needed for selecting between them
· Case C: There is only one option for PUSCH carrier. So typically, if UL/SUL indicator is present, it set to point it.
[bookmark: _GoBack]Table 1 summarizes configuration for each cases. The problematic one is in Case C, where UL/SUL indicator has 1-bit according to TS38.212 but could be 0-bit according to TS38.331. In the former interpretation, UL/SUL indicator can indicate PUCCH carrier and the following BWP indicator indicates UL BWP switching for PUCCH. Therefore, it should be clarified which of the following UE behaviours is intended. Our preference is Option #2 because the use case for Option #1 is not clear.
· Option #1: UL/SUL indicator is 1 bit in DCI format 0_1 for Case C
· PUSCH can NOT be scheduled in the PUCCH carrier where PUSCH is NOT configured
· The UL/SUL indicator & BWP indicator in DCI format 0_1 can be used to switch UL BWP in the PUCCH carrier but other bitfields for PUSCH scheduling are obsolete
· Problem: gNB can’t know whether or not a UE successfully receives the UL BWP switching DCI for the PUCCH carrier due to the lack of PUSCH Tx
· Option #2: UL/SUL indicator is 0 bit in DCI format 0_1 for Case C
· Then DCI-based UL BWP switching by DCI format 0_1 is NOT allowed in the PUCCH carrier

[bookmark: _Ref20911824]Table 1. Configuration for different cases
	Case
	A
	C
	B
	C
	A
	B

	UL PUCCH configured
	X
	X
	X
	
	
	

	SUL PUCCH configured
	
	
	
	X
	X
	X

	UL PUSCH configured
	X
	
	X
	X
	
	X

	SUL PUSCH configured
	
	X
	X
	
	X
	X

	UL/SUL indicator bits
	0
	?
	1
	?
	0
	1




[bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: OLE_LINK12]Furthermore, when UL/SUL has multiple BWPs, each UL/SUL can have different  in general. If it allows each BWP can configures pusch-config independently, it will result in a situation that in order to determine Case A/B/C (and therefore determine UL/SUL indicator present or not), it requires the Bandwidth part indicator which is located next to UL/SUL indicator in DCI Format 0_1. However, a UE won’t be able to get correct Bandwidth part indicator unless it knows if UL/SUL indicator present or not (i.e., need shift 1-bit or not). In general, it does not work without providing a clear statement or imposing some restrictions. 
We note that in TS38.331, pucch-config has following description: “If one (S)UL BWP of a serving cell is configured with PUCCH, all other (S)UL BWPs must be configured with PUCCH, too”. From our view, a simple fix for the issue is by adding similar requirement for pusch-config. By doing that, the presence of UL/SUL indicator is independent of the actual Bandwidth part indicator value.
· If one (S)UL BWP of a serving cell is configured with PUSCH, all other (S)UL BWPs must be configured with PUSCH, too.
3. Conclusion
In this contribution, we discussed whether UL/SUL indicator (1-bit) is present in DCI Format 0_1 and proposed following.
Proposal 1: Adopt Option #2 & corresponding text proposal.
· Option #2: UL/SUL indicator is 0 bit in DCI format 0_1 for Case C
· Text proposal for TS38.212

· UL/SUL indicator – 0 bit for UEs not configured with supplementaryUplink in ServingCellConfig in the cell or UEs configured with supplementaryUplink in ServingCellConfig in the cell but only PUCCHone carrier in the cell is configured for PUSCH transmission; otherwise, 1 bit as defined in Table 7.3.1.1.1-1.

Proposal 2: Adopt the following text proposal for TS38.331.
pusch-Config
PUSCH configuration for one BWP of the normal UL or SUL of a serving cell. If the UE is configured with SUL and if it has a PUSCH-Config for both UL and SUL, an UL/SUL indicator field in DCI indicates which of the two to use. See TS 38.212 [17], clause 7.3.1.
If one (S)UL BWP of a serving cell is configured with PUSCH, all other (S)UL BWPs must be configured with PUSCH, too.
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