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Introduction
[bookmark: _Ref378529477]In RAN #71, a new study item New Radio (NR) Access Technology was approved. In this contribution we provide a text proposal for the contents regarding UE PUSCH hopping procedure in TS 38.212
Text proposal regarding frequency offsets for UE PUSCH Hopping 
In section 6.3 of TS 38.214, it is mentioned that
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6.3	UE PUSCH hopping procedure
In case of resource allocation type 1, whether or not transform precoding is enabled for PUSCH transmission, the UE may perform PUSCH frequency hopping, otherwise no PUSCH frequency hopping is performed. When transform precoding and frequency hopping are enabled for PUSCH, the RE mapping is performed in the following order: the modulated symbols are first mapped across sub-carriers, then across transform precoded symbols within a frequency-hop, then across frequency hops occupying different sets of PRBs.
If a UE is configured by higher layer parameter Frequency-hopping-PUSCH, one of two frequency hopping modes can be configured:
-	Intra-slot frequency hopping, applicable to single slot and multi-slot PUSCH transmission.
-	Inter-slot frequency hopping, applicable to multi-slot PUSCH transmission.
When frequency hopping on PUSCH is enabled and for resource allocation type 1, frequency offsets are configured by higher layer parameter Frequency-hopping-offsets-set:
-	when the size of the active BWP is less than [50] PRBs, one of two higher layer configured offsets is indicated in the UL grant                          
-	when the size of the active BWP is greater than [50] PRBs, one of four higher layer configured offsets is indicated in the UL grant
The starting RB during in each hop is given by:

	,


where  be the starting resource within the UL BWP, as calculated from the resource block assignment information of resource allocation type 1 (described in sub-clause 6.1.2.2.2) and is the frequency offset in RBs between the two frequency hops.




That is the uplink grant should indicate frequency offset one of the two or one of the four. However, the contents of DCI from TS 38.212 are as follows
	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:
- 	Carrier indicator – 0 or 3 bits, as defined in section x.x of [5, TS38.213].
-	Identifier for DCI formats – [1] bit
-	Bandwidth part indicator – 0, 1 or 2 bits as defined in Table 7.3.1.1.2-1. The bitwidth for this field is determined according to the higher layer parameter BandwidthPart-Config for the PUSCH.



-	Frequency domain resource assignment –bits if only resource allocation type 0 is configured, bits if only resource allocation type 1 is configured, or  bits if both resource allocation type 0 and 1 are configured.
- 	If both resource allocation type 0 and 1 are configured, the MSB bit is used to indicate resource allocation type 0 or resource allocation type 1, where the bit value of 0 indicates resource allocation type 0 and the bit value of 1 indicates resource allocation type 1. 

-	For resource allocation type 0, the LSBs provide the resource allocation as defined in section 6.1.2.2.1 of [6, TS38.214].

-	For resource allocation type 1, the   LSBs provide the resource allocation as defined in section 6.1.2.2.2 of [6, TS38.214]-	Time domain resource assignment – 1, 2, 3, or 4 bits as defined in section X.X of [6, TS38.214]. The bitwidth for this field is determined according to the higher layer parameter XXX.
-	VRB-to-PRB mapping – 0 or 1 bit, only applicable to resource allocation type 1, as defined in section xxx of [4, TS38.211].
	-	0 bit if only resource allocation type 0 is configured;
	-	1 bit otherwise.
-	Frequency hopping flag – 0 or 1 bit, only applicable to resource allocation type 1, as defined in section xxx of [6, TS38.214].
	-	0 bit if only resource allocation type 0 is configured;
	-	1 bit otherwise.
-	Modulation and coding scheme – 5 bits as defined in section x.x of [6, TS38.214]
-	New data indicator – 1 bit
-	Redundancy version – 2 bits as defined in section x.x of [6, TS38.214]
-	HARQ process number – 4 bits
-	1st downlink assignment index – 1 or 2 bits
- 	1 bit for semi-static HARQ-ACK codebook;
-	2 bits for dynamic HARQ-ACK codebook with single HARQ-ACK codebook.
-	2nd downlink assignment index – 0 or 2 bits
-	2 bits for dynamic HARQ-ACK codebook with two HARQ-ACK sub-codebooks;
-	0 bit otherwise. 
-	TPC command for scheduled PUSCH – 2 bits as defined in section x.x of [5, TS38.213]




- 	SRS resource indicator – or  bits, where  is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter SRS-SetUse of value ‘CodeBook’ or ‘NonCodeBook’, and  is the maximum number of supported layers for the PUSCH.


-	 bits for non-codebook based PUSCH transmission, where  is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter SRS-SetUse of value ‘NonCodeBook’;


-	 bits for codebook based PUSCH transmission, where  is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter SRS-SetUse of value ‘CodeBook’.
-	Precoding information and number of layers – number of bits determined by the following:
	-	0 bits if the higher layer parameter ulTxConfig = NonCodeBook;
	-	4, 5, or 6 bits according to Table 7.3.1.1.2-2 for 4 antenna ports, if ulTxConfig = Codebook, and according to the values of higher layer parameters PUSCH-tp, ULmaxRank, and ULCodebookSubset;
-	2, 4, or 5 bits according to Table 7.3.1.1.2-3 for 4 antenna ports, if ulTxConfig = Codebook, and according to the values of higher layer parameters PUSCH-tp, ULmaxRank, and ULCodebookSubset;
-	3 or 4 bits according to Table7.3.1.1.2-4 for 2 antenna ports, if ulTxConfig = Codebook, and according to the values of higher layer parameters ULmaxRank and ULCodebookSubset;
-	2 or 3 bits according to Table7.3.1.1.2-5 for 2 antenna ports, if ulTxConfig = Codebook, and according to the values of higher layer parameters ULmaxRank and ULCodebookSubset .
-	Antenna ports – number of bits determined by the following
-	2 or 4 bits as defined by Tables 7.3.1.1.2-6/7, if PUSCH-tp=Enabled;
-	3 bits as defined by Tables 7.3.1.1.2-8/9/10/11, if PUSCH-tp=Disabled, DL-DMRS-config-type=1, and DL-DMRS-max-len=1, where the value of SRS resource indicator field indicates the corresponding table to use;
-	4 bits as defined by Tables 7.3.1.1.2-12/13/14/15, if PUSCH-tp=Disabled, DL-DMRS-config-type=1, and DL-DMRS-max-len=2, where the value of SRS resource indicator field indicates the corresponding table to use;
-	4 bits as defined by Tables 7.3.1.1.2-16/17/18/19, if PUSCH-tp=Disabled, DL-DMRS-config-type=2, and DL-DMRS-max-len=1, where the value of SRS resource indicator field indicates the corresponding table to use;
-	5 bits as defined by Tables 7.3.1.1.2-20/21/22/23, if PUSCH-tp=Disabled, DL-DMRS-config-type=2, and DL-DMRS-max-len=2, where the value of SRS resource indicator field indicates the corresponding table to use.
where the number of CDM groups without data of values 1, 2, and 3 in Tables 7.3.1.1.2-6 to 7.3.1.1.2-23 refers to CDM groups {0}, {0,1}, and {0, 1,2} respectively.
-	SRS request – 2 bits as defined by Table 7.3.1.1.2-24.
-	CSI request – 0, 1, 2, 3, 4, 5, or 6 bits determined by higher layer parameter ReportTriggerSize.
- 	CBG transmission information – 0, 2, 4, 6, or 8 bits determined by higher layer parameter maxCodeBlockGroupsPerTransportBlock for PUSCH.
-	PTRS-DMRS association – number of bits determined as follows
-	0 bit if UL-PTRS-present=OFF and PUSCH-tp=Disabled, or if PUSCH-tp=Enabled;
-	2 bits otherwise, where Table 7.3.1.1.2-25 and 7.3.1.1.2-26 are used to indicate the association between PTRS port(s) and DMRS port(s) for UL-PTRS-ports = 1 and UL-PTRS-ports = 2 respectively, and the DMRS ports are indicated by the Antenna ports field.
-	beta_offset indicator – 0 if the higher layer parameter dynamic in uci-on-PUSCH is not configured; otherwise 2 bits as defined by Table 7.3.1.1.2-27.
-	DMRS sequence initialization – 0 if the higher layer parameter PUSCH-tp=Disabled or 1 bit if the higher layer parameter PUSCH-tp=Enabled.
-	UL/SUL indicator – 0 bit for UEs not configured with SUL in the cell; 1 bit for UEs configured with SUL in the cell as defined in Table 7.3.1.1.1-1..




Since the frequency offset index is not indicated in the existing DCI contents, we recommend the to capture this agreement for format 0_0 and format 0_1

Proposal:  Uplink DCI should include fields for indicating frequency offset for PUSCH hopping for both format 0_0 and format 0_1

[bookmark: _Toc424303267][bookmark: _Toc425248865][bookmark: _Toc425344835][bookmark: _Toc425350726][bookmark: _Toc425501584][bookmark: _Toc425504168]Conclusions
In this contribution we described our views on the remaining issues of uplink data transmission procedure.
[bookmark: _Ref450342757]Based on our observations, we have the following proposal:
Proposal:  Uplink DCI should include fields for indicating frequency offset for PUSCH hopping for both format 0_0 and format 0_1
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