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The contribution is focused on remaining issues for UL transmission in Rel-16 NR-U.

Discussion
UL resource allocation type 2 
In TS38.212-g10, X+Y bits in DCI format 0_1 are required for UL frequency domain resource allocation, wherein X bits provide interlace allocation and Y bits provide RB set indication. In TS38.214-g10, for UL resource allocation type 2,  the value of Y is given by . However, the value of X is still missing. So our first proposal is to adopt below TP in order to define the value of X as 5 or 6 based on subcarrier spacing in TS38.214.
Observation 1: The value of X providing the interlace allocation is not specified in the description of uplink resource allocation type 2. 
Proposal 1: Adopt below TP in TS38.214 in order to define the value of X based on subcarrier spacing. 

-----------------------------------------------< BEGIN TEXT PROPOSAL >-------------------------------------------------
[bookmark: _Toc36645573]TS38.214
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 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]. The 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 µ=0, the X=6 MSBs of the resource block assignment information indicates to a UE a set of allocated interlace indices , where the indication consists of a resource indication value (RIV). For  ,  the resource indication value corresponds to the starting interlace index m0 and the number of contiguous interlace indices (). The resource indication value is defined by:
if  then

else


For  , the resource indication value corresponds to the starting interlace index m0 and the set of values  according to Table 6.1.2.2.3-1.
· 
Table 6.1.2.2.3-1: m0  and  for .
	
	m0
	


	0
	0
	{0, 5}

	1
	0
	{0, 1, 5, 6}

	2
	1
	{0, 5}

	3
	1
	{0, 1, 2, 3, 5, 6, 7, 8}

	4
	2
	{0, 5}

	5
	2
	{0, 1, 2, 5, 6, 7}

	6
	3
	{0, 5}

	7
	4
	{0, 5}



For µ=1, the X=5 MSBs of the resource block assignment information comprise a bitmap indicating the interlaces that are allocated to the scheduled UE. The bitmap is of size M bits with one bitmap bit per interlace such that each interlace is addressable, where M and interlace indexing is defined in Clause 4.4.4.6 in [4, TS 38.211]. The order of interlace bitmap is such that interlace 0 to interlace  are mapped from MSB to LSB of the bitmap. An interlace is allocated to the UE if the corresponding bit value in the bitmap is 1; otherwise the interlace is not allocated to the UE.
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 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

If transform precoding is enabled according to the procedure in Clause 6.1.3, then the UE transmits PUSCH on the lowest-indexed  PRBs indicated by the frequency domain resource assignment information.  is the largest integer not greater than the number of RBs indicated by the frequency domain resource assignment information that fulfils the conditions in [4, TS 38.211 Clause 6.3.1.4].
-----------------------------------------------< END TEXT PROPOSAL >-------------------------------------------------

RB set indication for PUSCH scheduled by fallback DCI 
For PUSCH scheduled by DCI format 0_1, X+Y bits are included in the DCI format 0_1 for UL frequency domain resource allocation, wherein X bits provide interlace allocation and Y bits provide RB set indication. Furthermore, for PUSCH scheduled by DCI format 0_0 in CSS, RAN1 has already agreed Y bits for RB set indication are not included. The related agreement is listed below: 
Agreement:
Modify the agreement from RAN1#99 as follows:
· The UE transmits PUSCH scheduled by fallback DCI in CSS within the initial BWP on the interlaces indicated by the X bits of the FDRA field
· Note: The FDRA field for fallback DCI in CSS does not include Y bits

[bookmark: _Hlk37380301]However, it is still FFS whether the Y bits for RB set indication are included in DCI format 0_0 in USS. 
Observation 1: It is open whether Y bits for RB set indication are included in DCI format 0_0 in USS. 

From the perspective of reliability, fallback DCI should be reliable enough so unnecessary bits should be avoided. Sometimes, sacrifice of scheduling flexibility or performance is acceptable to increase the reliability of fallback DCI. Furthermore, since fallback DCI in CSS does not have the Y bits, if fallback DCI transmitted in USS does have the Y bits, then fallback DCI transmitted in CSS and in USS have different payload sizes. Therefore, from a UE’s perspective, the UE may have to blind detect four DCI formats with different payload sizes with CRC scrambled by C-RNTI, e.g., fallback DCI format 0-0/1-0 in CSS, fallback DCI format 0-0/1-0 in USS, non-fallback DCI format 0_1 in USS, and non-fallback DCI format 1_1 in USS. Since it exceeds the limitation of maximum three allowed different DCI payload sizes with C-RNTI, according to Step 4A of Section 7.3.1.0 in TS38.212, the UE has to determine the payload size of DCI format 0_0 monitored in USS by setting  to the size of the initial UL bandwidth part. As a result, DCI format 0_0 monitored in USS excludes the Y bits for RB set indication, which has now same payload size as DCI format 0_0 monitored in CSS. Based on above analysis, even though Y bits for RB set indication are theoretically included in DCI format 0_0 in USS, the Y bits are excluded during the procedure of DCI size alignment. 
Observation 2: DCI format 0_0 in USS cannot carry the RB set indication field. 
Without the RB set indication field in DCI format 0_0 in USS, one problem is how to indicate the assigned RB set for a PUSCH scheduled by DCI format 0-_0 when the active UL BWP contains more than one RB set. One straightforward solution is the UE should assume that the indicated interlace(s) are transmitted on all the RB sets contained within the active UL BWP. However, this straightforward solution has two drawbacks: (1) maybe too much resource is scheduled for PUSCH with a small packet size; (2) high risk on PUSCH transmission failure since UE can’t transmit the PUSCH as soon as one of the LBTs for the RB sets is failing. Another simple solution is UE assumes the indicated interlace(s) is always scheduled on RB set 0 even when more than one RB set is contained in the active UL BWP. Although the scheduling flexibility can’t be achieved, it is quite simple and acceptable for fallback DCI scheduled PUSCH.
Based on above analysis, we have below proposals:
Proposal 2: DCI format 0_0 transmitted in USS does not include the Y bits for RB set indication.
Proposal 3: PUSCH scheduled by DCI format 0_0 in USS is transmitted always on RB set 0.
Proposal 4: Adopt below TPs in TS38.212 and TS38.214 in order to reflect above two proposals. 

-----------------------------------------------< BEGIN TEXT PROPOSAL >-------------------------------------------------
TS38.212
[bookmark: _Toc19798775][bookmark: _Toc26467246][bookmark: _Toc29326607][bookmark: _Toc29327757][bookmark: _Toc36045947][bookmark: _Toc36046207][bookmark: _Toc36046353][bookmark: _Toc19798776]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 if neither of the higher layer parameters useInterlacePUSCH-Common and userInterlacePUSCH-Dedicated is configured, 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
-	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.
-----------------------------------------------< END TEXT PROPOSAL >-------------------------------------------------

-----------------------------------------------< BEGIN TEXT PROPOSAL >-------------------------------------------------
TS38.214
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 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]. The 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 format 0_0 monitored in USS, the frequency domain resource assignment field indicates to a UE a set of up to M interlaces on RB set 0. The UE shall determine the resource allocation in frequency domain as an intersection of the resource blocks of the indicated interlaces and RB set 0.



For µ=0, the X=6 MSBs of the resource block assignment information indicates to a UE a set of allocated interlace indices , where the indication consists of a resource indication value (RIV). For  ,  the resource indication value corresponds to the starting interlace index m0 and the number of contiguous interlace indices (). The resource indication value is defined by:
if  then

else


For  , the resource indication value corresponds to the starting interlace index m0 and the set of values  according to Table 6.1.2.2.3-1.
· 
Table 6.1.2.2.3-1: m0  and  for .
	
	m0
	


	0
	0
	{0, 5}

	1
	0
	{0, 1, 5, 6}

	2
	1
	{0, 5}

	3
	1
	{0, 1, 2, 3, 5, 6, 7, 8}

	4
	2
	{0, 5}

	5
	2
	{0, 1, 2, 5, 6, 7}

	6
	3
	{0, 5}

	7
	4
	{0, 5}



For µ=1, the X=5 MSBs of the resource block assignment information comprise a bitmap indicating the interlaces that are allocated to the scheduled UE. The bitmap is of size M bits with one bitmap bit per interlace such that each interlace is addressable, where M and interlace indexing is defined in Clause 4.4.4.6 in [4, TS 38.211]. The order of interlace bitmap is such that interlace 0 to interlace  are mapped from MSB to LSB of the bitmap. An interlace is allocated to the UE if the corresponding bit value in the bitmap is 1; otherwise the interlace is not allocated to the UE.
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 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

If transform precoding is enabled according to the procedure in Clause 6.1.3, then the UE transmits PUSCH on the lowest-indexed  PRBs indicated by the frequency domain resource assignment information.  is the largest integer not greater than the number of RBs indicated by the frequency domain resource assignment information that fulfils the conditions in [4, TS 38.211 Clause 6.3.1.4].

-----------------------------------------------< END TEXT PROPOSAL >-------------------------------------------------

Conclusion
In this contribution, we focus on the PUSCH transmission issues and have below proposals:
Proposal 1: To adopt above TP in TS38.214 in order to define the value of X based on subcarrier spacing. 
Proposal 2: DCI format 0_0 transmitted in USS does not include the Y bits for RB set indication.
Proposal 3: PUSCH scheduled by DCI format 0_0 in USS is transmitted always on RB set 0.
Proposal 4: To adopt above two TPs in TS38.212 and TS38.214 in order to reflect above two proposals. 
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