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1 Introduction
In RAN1 100e meeting, most aspects of UL signals/channels have been finalized. Whether RB sets can be indicated by fallback DCI still has not been resolved yet [1]. RAN1 agreed the FDRA field for fallback DCI in CSS does not include Y bits for RB sets indication, the remaining issue is, which RB set is used for PUSCH allocation. And RAN1 has not concluded whether or not to include Y-bits for RB set allocation for DCI 0_0 in a USS.   
2 Discussion 
Issue 1: RB set for PUSCH scheduled by DCI 0_0 in CSS
For DCI 0_0 in CSS, a UE may receive the DCI in type 1 CSS or type 3 CSS. Before RRC connection, PUSCH is transmitted in initial UL BWP, which consists of a single RB set. After RRC connection and when a UE receives dedicated configuration, PUSCH scheduled by DCI 0_0 in type 3 CSS can be transmitted in an active UL BWP which may consist of multiple RB sets. RAN1 agreed no RB sets indication in DCI 0_0 in CSS regardless of type 1 or type 3 CSS. Then, for PUSCH scheduled by DCI 0_0 in type 3 CSS, which RB set within active UL BWP to transmit PUSCH should be specified. One option is, the UE assumes PUSCH resource allocation within the UL RB set in the active UL BWP which is derived by the DL RB set in which DCI 0_0 is detected. The benefit is that UE can perform Type-2 LBT within the shared DL COT RB sets so that PUSCH is less likely to be dropped due to LBT failure. However, if the DL BWP and UL BWP has different bandwidth (same central frequency but the bandwidth can be different for DL and UL BWP for TDD) or has different RB sets configuration (separate intraCellGuardBandUL and intraCellGuardBandDL configuration), it is possible that no UL RB set overlapped with the DL RB set in which UL grant is detected, so additional rule would be needed, which complicates the whole design. Instead, PUSCH over the whole active UL BWP is a simple and robust solution at the cost of reduced transmission opportunity because all RB sets within the active UL BWP have to be idle. 
Proposal 1: For fallback DCI in CSS, the UE assumes PUSCH resource allocation over the whole active UL BWP.

Issue 2: Whether to include RB set indication Y bits in DCI 0_0 in USS
As is discussed above, without RB set indication in DCI 0_0 in CSS, UE has to transmit PUSCH over the whole active UL BWP which leads to more frequent PUSCH dropping caused by LBT failure on any RB set of the active UL BWP. Considering DCI 0_0 in CSS mainly works as fallback operation and only on Pcell, the performance degradation would be acceptable for robust operation. For DCI 0_0 in USS, it is more frequently used otherwise gNB would not dedicatedly configure UE to monitor DCI 0_0 in additional to/other than DCI 0_1 in a USS. The benefit of adding RB sets indication Y bits is well-understood so that RAN1 supports Y bits in DCI 0_1, e.g. more flexible resource allocation to support various traffic load, and also enables UL transmission over frequency resources within gNB’s COT RB sets to increase UL transmission opportunity. Some companies show concern on DCI overhead increase caused by RB set indication in DCI 0_0 in USS. However, according to the DCI size alignment in TS 38.212, DCI 0_0 should be always aligned to DCI 1_0 size no matter DCI 0_0 includes Y bits or not. Comparing the payload of DCI 0_0 with X+Y bits and DCI 1_0, it can be seen that the payload of DCI 0_0 is still smaller than DCI 0_1 even if active UL BWP bandwidth is much larger than DL BWP bandwidth, e.g. UL BWP bandwidth =100MHz and DL BWP bandwidth =20MHz. Therefore, adding Y bits in DCI 0_0 does not lead to any overhead increase. To avoid any ambiguity of Y value, a fixed Y=4 bits can be included in DCI 0_0 in USS. 
Table 1 DCI payload for DCI 0_0 and DCI 1_0 if interlace is configured
	
	DCI 0_0
	DCI 1_0

	Identifier for DCI formats
	1
	1

	FDRA
	1> 30KHz, 5+Y 
2> 15KHz, 6+Y
Y=0,1,2,3,4 depending on BWP bandwidth 
	
Minimum bit length=11 (20MHz BWP and 30KHz SCS)

	TDRA
	4
	4

	Frequency Hopping
	1
	NA

	VRB-to-PRB mapping
	NA
	1

	MCS
	5
	5

	NDI
	1
	1

	RV
	2
	2

	HARQ process number 
	4
	4

	DAI 
	NA
	2

	TPC for PUSCH
	2
	NA

	TPC for PUCCH
	NA
	2

	UL/SUL indicator
	0/1
	NA

	PUCCH resource indicator
	NA
	3

	PDSCH-to-HARQ_feedback timing indicator
	NA
	3

	ChannelAccess-CPext
	2
	2

	Total 
	Maximum payload= 33 bits (15KHz, Y=4 bits)
	Minimum payload = 41 bits (20MHz BWP and 30KHz SCS)



Proposal 2: For fallback DCI in USS, FDRA field includes both X bits for interlace index and Y=4 bits for RB sets. 

Proposal 3: Adopt the following TP for TS 38.212 and TS 38.214 to reflect proposal 1 and 2.
	TS 38.212 
[bookmark: _Toc19798775][bookmark: _Toc26467246][bookmark: _Toc29326607][bookmark: _Toc29327757]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 or CS-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


-	Frequency domain resource assignment –  bits where   is defined in clause 7.3.1.0 
-	For PUSCH hopping with resource allocation type 1:



-	 MSB bits are used to indicate the frequency offset according to Clause 6.3 of [6, TS 38.214], where  if the higher layer parameter frequencyHoppingOffsetLists contains two offset values and  if the higher layer parameter frequencyHoppingOffsetLists contains four offset values

-	 bits provides the frequency domain resource allocation according to Clause 6.1.2.2.2 of [6, TS 38.214]
-	For non-PUSCH hopping with resource allocation type 1:

-	 bits provides the frequency domain resource allocation according to Clause 6.1.2.2.2 of [6, TS 38.214]
-	if any of the higher layer parameters useInterlacePUSCH-Common and userInterlacePUSCH-Dedicated is configured 
-	[5 or 5+Y] bits provide the frequency domain resource allocation according to Clause 6.1.2.2.3 of [6, TS 38.214] if the subcarrier spacing for the active UL bandwidth part is 30 kHz
-	[6 or 6+Y] bits provide the frequency domain resource allocation according to Clause 6.1.2.2.3 of [6, TS 38.214] if the subcarrier spacing for the active UL bandwidth part is 15 kHz
The value of Y is 0 if DCI format 0_0 is in CSS, otherwise, it is 4 bits.
-	Time domain resource assignment – 4 bits as defined in Clause 6.1.2.1 of [6, TS 38.214]
-	Frequency hopping flag – 1 bit according to Table 7.3.1.1.1-3, as defined in Clause 6.3 of [6, TS 38.214]
-	Modulation and coding scheme – 5 bits as defined in Clause 6.1.4.1 of [6, TS 38.214]
-	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 Clause 7.1.1 of [5, TS 38.213] 
-	Padding bits, if required.
-	UL/SUL indicator – 1 bit for UEs configured with supplementaryUplink in ServingCellConfig 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. The UL/SUL indicator, if present, locates in the last bit position of DCI format 0_0, after the padding bit(s).
-	If the UL/SUL indicator is present in DCI format 0_0 and the higher layer parameter pusch-Config is not configured on both UL and SUL 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 UL or SUL for which high layer parameter pucch-Config is configured;
-	If the UL/SUL indicator is not present in DCI format 0_0 and pucch-Config is configured, the corresponding PUSCH scheduled by the DCI format 0_0 is for the UL or SUL for which high layer parameter pucch-Config is configured. 
-	If the UL/SUL indicator is not present in DCI format 0_0 and pucch-Config is not configured, the corresponding PUSCH scheduled by the DCI format 0_0 is for the uplink on which the latest PRACH is transmitted.
-	ChannelAccess-CPext – 2 bits indicating combinations of channel access type and CP extension as defined in Table 7.3.1.1.1-4 for operation in a cell with shared spectrum channel access; 0 bit otherwise.
…

	[bookmark: _Toc29673209][bookmark: _Toc29673350][bookmark: _Toc29674343][bookmark: _Toc36645573]TS 38.214
6.1.2.2.3	Uplink resource allocation type 2

[bookmark: _GoBack]In uplink resource allocation of type 2, the resource block assignment information defined in [5, TS 38.212] indicates to a UE a set of up to M interlace indices, and for DCI 0_1 and DCI 0_0 in USS, a set of up to  contiguous RB sets, where M and interlace indexing are defined in Clause 4.4.4.6 in [4, TS 38.211]. For DCI 0_1 and DCI 0_0 in USS, tThe UE shall determine the resource allocation in frequency domain as an intersection of the resource blocks of the indicated interlaces and the indicated set of RB sets and intra-cell guard bands defined in Clause 7 between the indicated RB sets, if any. For DCI 0_0 in CSS, the UE shall determine the resource allocation in the frequency domain as the intersection of the resource blocks of the indicated interlaces and  resource blocks of the UL RB set in the corresponding active UL BWP. 
…
For both µ=0 and µ=1, the  the resource block assignment information indicate to a UE a set of contiguously allocated RB sets for PUSCH scheduled by DCI 0_1 and DCI 0_0 in USS and Type 1 and Type 2 configured grant. The resource allocation field consists of a resource indication value (RIVRBset). For  ,  the resource indication value corresponds to the starting RB set () and the number of contiguous RB sets . The resource indication value is defined by;
if  then

else




3 Conclusions
Proposal 1: For fallback DCI in CSS, the UE assumes PUSCH resource allocation over the whole active UL BWP.
Proposal 2: For fallback DCI in USS, FDRA field includes both X bits for interlace index and Y bits for RB sets. 
Proposal 3: Adopt the following TP for TS 38.212 and TS 38.214 to reflect proposal 1 and 2. 
	TS 38.212 
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 or CS-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


-	Frequency domain resource assignment –  bits where   is defined in clause 7.3.1.0 
-	For PUSCH hopping with resource allocation type 1:



-	 MSB bits are used to indicate the frequency offset according to Clause 6.3 of [6, TS 38.214], where  if the higher layer parameter frequencyHoppingOffsetLists contains two offset values and  if the higher layer parameter frequencyHoppingOffsetLists contains four offset values

-	 bits provides the frequency domain resource allocation according to Clause 6.1.2.2.2 of [6, TS 38.214]
-	For non-PUSCH hopping with resource allocation type 1:

-	 bits provides the frequency domain resource allocation according to Clause 6.1.2.2.2 of [6, TS 38.214]
-	if any of the higher layer parameters useInterlacePUSCH-Common and userInterlacePUSCH-Dedicated is configured 
-	[5 or 5+Y] bits provide the frequency domain resource allocation according to Clause 6.1.2.2.3 of [6, TS 38.214] if the subcarrier spacing for the active UL bandwidth part is 30 kHz
-	[6 or 6+Y] bits provide the frequency domain resource allocation according to Clause 6.1.2.2.3 of [6, TS 38.214] if the subcarrier spacing for the active UL bandwidth part is 15 kHz
The value of Y is 0 if DCI format 0_0 is in CSS, otherwise, it is 4 bits.
-	Time domain resource assignment – 4 bits as defined in Clause 6.1.2.1 of [6, TS 38.214]
-	Frequency hopping flag – 1 bit according to Table 7.3.1.1.1-3, as defined in Clause 6.3 of [6, TS 38.214]
-	Modulation and coding scheme – 5 bits as defined in Clause 6.1.4.1 of [6, TS 38.214]
-	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 Clause 7.1.1 of [5, TS 38.213] 
-	Padding bits, if required.
-	UL/SUL indicator – 1 bit for UEs configured with supplementaryUplink in ServingCellConfig 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. The UL/SUL indicator, if present, locates in the last bit position of DCI format 0_0, after the padding bit(s).
-	If the UL/SUL indicator is present in DCI format 0_0 and the higher layer parameter pusch-Config is not configured on both UL and SUL 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 UL or SUL for which high layer parameter pucch-Config is configured;
-	If the UL/SUL indicator is not present in DCI format 0_0 and pucch-Config is configured, the corresponding PUSCH scheduled by the DCI format 0_0 is for the UL or SUL for which high layer parameter pucch-Config is configured. 
-	If the UL/SUL indicator is not present in DCI format 0_0 and pucch-Config is not configured, the corresponding PUSCH scheduled by the DCI format 0_0 is for the uplink on which the latest PRACH is transmitted.
-	ChannelAccess-CPext – 2 bits indicating combinations of channel access type and CP extension as defined in Table 7.3.1.1.1-4 for operation in a cell with shared spectrum channel access; 0 bit otherwise.
…

	TS 38.214
6.1.2.2.3	Uplink resource allocation type 2

In uplink resource allocation of type 2, the resource block assignment information defined in [5, TS 38.212] indicates to a UE a set of up to M interlace indices, and for DCI 0_1 and DCI 0_0 in USS, a set of up to  contiguous RB sets, where M and interlace indexing are defined in Clause 4.4.4.6 in [4, TS 38.211]. For DCI 0_1 and DCI 0_0 in USS, tThe UE shall determine the resource allocation in frequency domain as an intersection of the resource blocks of the indicated interlaces and the indicated set of RB sets and intra-cell guard bands defined in Clause 7 between the indicated RB sets, if any. For DCI 0_0 in CSS, the UE shall determine the resource allocation in the frequency domain as the intersection of the resource blocks of the indicated interlaces and  resource blocks in the corresponding active UL BWP. 
…
For both µ=0 and µ=1, the  the resource block assignment information indicate to a UE a set of contiguously allocated RB sets for PUSCH scheduled by DCI 0_1 and DCI 0_0 in USS and Type 1 and Type 2 configured grant. The resource allocation field consists of a resource indication value (RIVRBset). For  ,  the resource indication value corresponds to the starting RB set () and the number of contiguous RB sets . The resource indication value is defined by;
if  then

else
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