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1. Introduction
In this contribution, based on current specification, some corrections and remaining issues on UL transmission procedure are discussed, particularly on following aspects:
· Remaining issues for PUSCH frequency hopping
· L1 activation/deactivation details for Configured grant Type 1 and Type 2 transmission 
· Remaining issues for SP-CSI reporting on PUSCH 
2. Remaining issues for PUSCH frequency hopping
Current spec. 38.214 [1] subclause 6.3 defines a UE PUSCH frequency hopping procedure using higher layer parameter Frequency-hopping-offsets-set: this procedure is applicable to the PUSCH transmission after RRC connection setup, i.e., except for Msg.3.  
For Msg.3 transmission before RRC connection setup, the possible values of hopping offsets need to be fixed in the specification while can be determined based on the size of initial active UL BWP. If the number of hopping offsets is more than one, 1 or 2-bit L1 signaling is needed in the UL grant carried by RAR to indicate which offset is used. Table 1 gives an example.
Table 1: hopping bit definition for Msg.3
	Initial active UL BWP size
	Number of hopping bits
	Hopping offsets for Msg.3

	<=50
	1
	/2, /4

	>50
	2
	/2, /4, -/4, ]



Proposal 1:
· Adopt Table 1 above for frequency hopping on PUSCH for Msg.3.
· Following are the text proposals for TS38.212 and TS38.213.
TS38.212
	[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:
[…]
-	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 active BWP has less than 50 PRBshigher layer parameter Frequency-hopping-offsets-set contains two offset values and   otherwiseif 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]
[…]



TS38.213
	[bookmark: _Toc492222129][bookmark: _Toc505848915]8.3			Msg3 PUSCH
Higher layer parameter msg3-tp indicates to a UE whether or not the UE shall apply transform precoding, as described in [4, TS 38.211], for an Msg3 PUSCH transmission. 
For an Msg.3 PUSCH transmission, when the UE applies transform precoding, the UE may perform PUSCH frequency hopping, as described in subclause 6.3 in [6, TS38.214], where the frequency offsets for second hop are given by the Table 8.3-1.
Table 8.3-1: Hopping bits for frequency hopping
	Number of PRBs in the initial active UL BWP
	Number of hopping bits 
	Frequency offsets corresponding to the value of hopping bits

	
	
	00
	01
	10
	11

	<= 50
	1
	
	
	-
	-

	> 50
	2
	
	
	
	Reserved



The subcarrier spacing for Msg3 PUSCH transmission is provided by higher layer parameter msg3-scs. A UE shall transmit PRACH and Msg3 PUSCH on a same uplink carrier of the same serving cell. 
An UL BWP, as described in Subclause 12 and in [4, TS 38.211], for Msg3 PUSCH transmission is indicated by SystemInformationBlockType1.
A minimum time between the last symbol of a PDSCH reception conveying a RAR and the first symbol of a corresponding Msg3 PUSCH transmission scheduled by the RAR in the PDSCH for a UE when the PDSCH and the PUSCH have a same subcarrier spacing is equal to  msec.  is a time duration of  symbols corresponding to a PDSCH reception time for PDSCH processing capability 1 when additional PDSCH DM-RS is configured,  is a time duration of  symbols corresponding to a PUSCH preparation time for PUSCH processing capability 1 [6, TS 38.214], and  is the maximum timing adjustment value that can be provided by the TA command field in the RAR. 



In the RAN1 NR AH#1 2018 meeting [2], the inter-slot frequency hopping pattern for long PUCCH over multiple slots was agreed as following:
	Agreements:
For inter-slot hopping pattern for long PUCCH over multiple slots:
· A first PRB for PUCCH transmission is provided by higher layer parameter PUCCH-starting-PRB and a second PRB for PUCCH transmission is provided by higher layer parameter PUCCH-2nd-hop-PRB (already agreed)
· After long PUCCH over multiple slot starts, the first PRB is used for PUCCH transmssion in the even slot, the second PRB is used for PUCCH transmssion in the odd slot. 
· The slot index is counted after long PUCCH starts regardless if it is actually used for long PUCCH transmssion over multiple slots



It is reasonable and straightforward to take the same way for PUSCH transmission when the inter-slot frequency hopping is enabled. Therefore, following description in 38.214 subclause 6.3 can be confirmed, that is to remove square brackets of the following. 
	[…]


[In case of inter-slot frequency hopping, hopping happens at each slot. The starting RB during slot   is given by:

, ]




where  is the slot number within a radio frame of the first PUSCH slot of a multi-slot PUSCH transmission,  is the current slot number within a radio frame, where a multi-slot PUSCH transmission can take place,  is 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.



Proposal 2:
· Confirm the description of inter-slot frequency hopping in 38.214 and remove the square brackets.

Similarly, the intra-slot frequency hopping boundary in time-domain for PUSCH should adopt the same mechanism as for PUCCH, that is for PUSCH occupying N symbols within one slot, the number of symbol in the first hop is floor(N/2), the number of symbol in the 2nd hop is ceil(N/2). So far, duration of each hop for intra-slot frequency-hopping with a PUCCH duration is not captured in the specification. Once it is captured in the spec, PUSCH can refer to the description.
Proposal 3: 
· Add to clause of 6.3, 38.214 to clarify the hopping boundary in time domain when intra-slot frequency hopping is enabled for PUSCH, the number of symbols in the first hop is given by floor(PUSCH length in symbols/2). 
· Text proposal is following:

	[bookmark: _Toc501048226][bookmark: _Hlk496168081]6.3	UE PUSCH frequency hopping procedure
[…]
In case of intra-slot frequency hopping,  OFDM symbols shall be transmitted in the first hop and  symbols in the second hop where  is the total number of OFDM symbols used in one slot for PUSCH transmission.
[…]




3. Remaining issues for Configured Grant Type 1 and Type 2 transmission
3.1. DCI contents for activation/deactivation signaling 
[bookmark: OLE_LINK1]Detailed DCI contents design to distinguish activation and deactivation signalling for configured grant Type 2 transmission and DL SPS need to be defined. We propose to re-use DCI format 0_0, 0_1, 1_0, 1_1 with following Table 2 and 3 for activating/releasing DL SPS and Configured Grant Type 2 UL transmission.  
Table 2: Special fields for DL SPS and Configured grant Type 2 UL transmission Activation PDCCH Validation
	
	DCI format 0_0/0_1
	DCI format 1_0
	DCI format 1_1

	TPC command for scheduled PUSCH
	set to '00'
	N/A
	N/A

	HARQ process number
	set to all '0's
	set to all '0's
	set to all '0's

	Modulation and coding scheme
	MSB is set to '0'
	MSB is set to '0'
	For the enabled transport block:
MSB is set to '0'

	Redundancy version
	set to '00'
	set to '00'
	For the enabled transport block:
set to '00'



Table 3: Special fields for DL SPS and Configured grant Type 2 UL transmission Release PDCCH Validation
	
	DCI format 0_0/0_1
	DCI format 1_0
	DCI format 1_1

	TPC command for scheduled PUSCH
	set to '00'
	N/A
	N/A

	HARQ process number
	set to all '0's
	set to all '0's
	set to all '0's

	Modulation and coding scheme 
	set to all '1's
	set to all '1's
	set to all '1's

	Resource block assignment 
	set to all '1's
	set to all '1's
	set to all '1's

	Redundancy version
	set to '00'
	set to '00'
	set to '00'



Proposal 4: 
· [bookmark: OLE_LINK2][bookmark: OLE_LINK4]At least support following special fields for activation/release validation PDCCH for DL SPS, Configured Grant Type.
Table 2: Special fields for DL SPS and Configured grant Type 2 UL transmission Activation PDCCH Validation
	
	DCI format 0_0/0_1
	DCI format 1_0
	DCI format 1_1

	TPC command for scheduled PUSCH
	set to '00'
	N/A
	N/A

	HARQ process number
	set to all '0's
	set to all '0's
	set to all '0's

	Modulation and coding scheme
	MSB is set to '0'
	MSB is set to '0'
	For the enabled transport block:
MSB is set to '0'

	Redundancy version
	set to '00'
	set to '00'
	For the enabled transport block:
set to '00'



Table 3: Special fields for DL SPS and Configured grant Type 2 UL transmission Release PDCCH Validation
	
	DCI format 0_0/0_1
	DCI format 1_0
	DCI format 1_1

	TPC command for scheduled PUSCH
	set to '00'
	N/A
	N/A

	HARQ process number
	set to all '0's
	set to all '0's
	set to all '0's

	Modulation and coding scheme 
	set to all '1's
	set to all '1's
	set to all '1's

	Resource block assignment 
	set to all '1's
	set to all '1's
	set to all '1's

	Redundancy version
	set to '00'
	set to '00'
	set to '00'



3.2. Repetition construction for PUSCH mapping type B  
At RAN1 NR ad-Hoc#1 2018 meeting [2], following agreements were made:
	Agreements:
For PUSCH
· PUSCH mapping type A:
· Starting symbol is symbol index #0 in a slot.
· Length of the PUSCH is at least Y symbols, up to 14 symbols
· FFS the value of Y
· PUSCH mapping type B (All 105 combinations)
· Length of the PUSCH can be 2 through 14 symbols, and with 1 symbol as a working assumption
· Starting symbol can be any position within a slot, such that slot boundary is not crossed



In 38.214, subclause 5.1.2.1 and 6.1.2.1 specify the resource allocation for slot-based repetition as follows:  
	When the UE is configured with aggregationFactorUL > 1, the same symbol allocation is applied across the aggregationFactorUL consecutive slots and the PUSCH is limited to a single transmission layer.
If the UE procedure for determining slot configuration as defined in subclause 11.1 of [6, TS 38.213] determines symbols allocated for PUSCH as downlink symbols, the transmission on those symbols is omitted.



For non-slot based repetition (i.e., repetitions within one slot), we have not yet having sufficient discussion so far. For PUSCH mapping type B, repetitions within one slot should be supported. On the other hand, same as for non-repetition case, one repetition should not cross the slot boundary. Following issues need to be addressed for repetitions within one slot for PUSCH mapping type B.
· [bookmark: OLE_LINK5]Which resource/symbol can be used for UL transmission? 
· When the remaining resource/symbols within one slot is not enough for one repetition, what is the time-domain resources for the remaining repetitions so that the slot boundary is not crossed?
For the first issue, according to TS 38.213 subclause 11.1 [3], a set of symbols of a slot that are indicated as UL or flexible by higher layer parameters or a set of symbols of a slot that are viewed as flexible when higher layer parameters i.e., UL-DL-configuration-common, UL-DL-configuration-common-Set2, and UL-DL-configuration-dedicated are not provided to the UE can be used for UL transmissions.  
For the second issue, we need to down-select from the following options. Figure 1 gives an example, that the repetition number K=4 and the symbol length for PUSCH with mapping type B is 4.   
· Option 1: postpone the remaining repetitions to the next slot to avoid cross slot-boundary. 
· Option 1-1: the starting symbol is the same symbol as in previous slot.
· Option 1-2: the starting symbol is the earliest available UL symbol.
· Option 2: skip the current repetition to avoid crossing the slot boundary.
· Option 2-1: resource is allocated to the skipped repetition and the next repetition starts at the UL symbol after the symbol allocated to the skipped repetition in the next slot.
· Option 2-2: resource is Not allocated to the skipped repetition and the next repetition starts at the earliest available UL symbol in the next slot.
[image: ]
[image: ]
Option 1: postpone the remaining repetitions to the next slot
[image: ]
Option 2: skip the current repetition to avoid crossing the slot boundary
Fig.1: repetition for PUSCH mapping type B
As shown in above, option 1-2 can achieve the better performance from the latency and reliability perspective. While option 2-1 is also simple, by replacing the slot-level granularity with symbol-level granularity for the resource allocation description. 
Proposal 5:
· Support repetitions within one slot for PUSCH mapping type B.
· For PUSCH mapping type B, the resources for repetition are in consecutive available UL or flexible symbols within one slot; if one repetition is about to cross the slot boundary, it is postponed to the earliest available symbol for PUSCH transmission in the next slot.
4. Remaining issues for SP-CSI reporting on PUSCH
Remaining issues for the SP-CSI reporting on PUSCH are the acknowledgement for the activation/deactivation signaling for the SP-CSI reporting on PUSCH and the detailed DCI contents for such activation/deactivation signaling.
In Rel.8 LTE UL SPS, acknowledgement for the UL SPS activation is not transmitted; if the activation signalling is missed, the UE will not transmit the UL SPS PUSCH and hence, eNB can notice it by decoding the PUSCH. In Rel.14 LTE UL SPS, skipping is supported. Then, acknowledgement is transmitted by the MAC CE of the PUSCH, since eNB cannot identify the reason of no PUSCH reception; whether the UE correctly received activation signalling but skips PUSCH transmission, or the UE missed it. For SP-CSI on PUSCH, it is beneficial to allow the UE to skip SP-CSI on PUSCH for some cases. However, it is not essential in Rel.15, hence the acknowledgement can be based on gNB’s blind detection of the existence of the SP-CSI reporting transmission. Otherwise, RAN2 needs to define the new confirmation MAC CE for SP-CSI reporting activation signalling. 
Regarding the detailed DCI contents to activate/deactivate SP-CSI reporting on PUSCH, firstly we should discuss which DCI format(s) can be used to activate/deactivate the SP-CSI reporting on PUSCH. It is obvious that the DCI formats used for scheduling UL transmission should be the baseline for such signaling, that is DCI format 0_0 and DCI format 0_1. At the RAN1 #91 meeting, it was agreed that “A set of SP-CSI report settings for PUSCH are RRC configured and CSI request field in DCI scrambled with SP-CSI C-RNTI activates one of the SP-CSI reports” [4] while current fallback DCI format 0_0 does not contain the field of CSI request field [5]. To reduce the specification efforts, for activation/deactivation signaling, if one SP-CSI report setting for PUSCH is RRC configured, then both DCI format 0_0 and DCI format 0_1 can be used to activate/deactivate the SP-CSI report on PUSCH; if more than one SP-CSI report settings for PUSCH are RRC configured, then only DCI format 0_1 is used as the activation/deactivation signaling. In addition, it should be noted that for SP-CSI report on PUSCH, unlike A-CSI report on PUSCH, there is no need to set the state of ‘no CSI report is triggered’ in the CSI request field.
Proposal 6:
· If one SP-CSI report setting for PUSCH is RRC configured, then both DCI format 0_0 and DCI format 0_1 can be used to activate/deactivate the SP-CSI report on PUSCH; Otherwise, only DCI format 0_1 is used as the activation/deactivation signaling. 
Following table 4 and 5 give the example. The activation/deactivation signaling for Configured grant transmission and SP-CSI reporting on PUSCH can be differentiate by different RNTI.  
Table 4: Special fields for SP-CSI reporting on PUSCH Activation PDCCH Validation
	
	DCI format 0_0/0_1

	TPC command for scheduled PUSCH
	set to '00'

	HARQ process number
	set to all '0's

	Modulation and coding scheme
	MSB is set to '0'

	Redundancy version
	set to '00'



Table 5: Special fields for SP-CSI reporting on PUSCH Release PDCCH Validation
	
	DCI format 0_0/0_1

	TPC command for scheduled PUSCH
	set to '00'

	HARQ process number
	set to all '0's

	Modulation and coding scheme 
	set to all '1's

	Resource block assignment 
	set to all '1's

	Redundancy version
	set to '00'



Proposal 7: 
· Take above Table 4 and Table 5 as the activation/deactivation signaling for SP-CSI report on PUSCH.
· The activation/deactivation signalling for SP-CSI report on PUSCH and configured grant transmission can be differentiated by different RNTI. 
5. Conclusion
In this contribution, we discuss the necessary corrections related to UL data transmission. Following are the summary:
Proposal 1:
· Adopt Table 1 above for frequency hopping on PUSCH for Msg.3.
· Following are the text proposals for TS38.212 and TS38.213.
TS38.212
	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:
[…]
-	For PUSCH hopping with resource allocation type 1:
-	[image: ] MSB bits are used to indicate the frequency offset according to Subclause 6.3 of [6, TS38.214], where [image: ] if the active BWP has less than 50 PRBshigher layer parameter Frequency-hopping-offsets-set contains two offset values and  [image: ] otherwiseif 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:
-	[image: ] bits provides the frequency domain resource allocation according to Subclause 6.1.2.2.2 of [6, TS38.214]
[…]



TS38.213
	8.3			Msg3 PUSCH
Higher layer parameter msg3-tp indicates to a UE whether or not the UE shall apply transform precoding, as described in [4, TS 38.211], for an Msg3 PUSCH transmission. 
For an Msg.3 PUSCH transmission, when the UE applies transform precoding, the UE may perform PUSCH frequency hopping, as described in subclause 6.3 in [6, TS38.214], where the frequency offsets for second hop are given by the Table 8.3-1.
Table 8.3-1: Hopping bits for frequency hopping
	Number of PRBs in the initial active UL BWP
	Number of hopping bits 
	Frequency offsets corresponding to the value of hopping bits

	
	
	00
	01
	10
	11

	<= 50
	1
	
	
	-
	-

	> 50
	2
	
	
	
	Reserved



The subcarrier spacing for Msg3 PUSCH transmission is provided by higher layer parameter msg3-scs. A UE shall transmit PRACH and Msg3 PUSCH on a same uplink carrier of the same serving cell. 
An UL BWP, as described in Subclause 12 and in [4, TS 38.211], for Msg3 PUSCH transmission is indicated by SystemInformationBlockType1.
A minimum time between the last symbol of a PDSCH reception conveying a RAR and the first symbol of a corresponding Msg3 PUSCH transmission scheduled by the RAR in the PDSCH for a UE when the PDSCH and the PUSCH have a same subcarrier spacing is equal to [image: ] msec. [image: ] is a time duration of [image: ] symbols corresponding to a PDSCH reception time for PDSCH processing capability 1 when additional PDSCH DM-RS is configured, [image: ] is a time duration of [image: ] symbols corresponding to a PUSCH preparation time for PUSCH processing capability 1 [6, TS 38.214], and [image: ] is the maximum timing adjustment value that can be provided by the TA command field in the RAR. 



Proposal 2:
· Confirm the description of inter-slot frequency hopping in 38.214 and remove the square brackets.
	[…]


[In case of inter-slot frequency hopping, hopping happens at each slot. The starting RB during slot   is given by:

, ]




where  is the slot number within a radio frame of the first PUSCH slot of a multi-slot PUSCH transmission,  is the current slot number within a radio frame, where a multi-slot PUSCH transmission can take place,  is 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.



Proposal 3: 
· Add to clause of 6.3, 38.214 to clarify the hopping boundary in time domain when intra-slot frequency hopping is enabled for PUSCH, the number of symbols in the first hop is given by floor(PUSCH length in symbols/2). 
· Text proposal is following:

	6.3	UE PUSCH frequency hopping procedure
[…]
In case of intra-slot frequency hopping,  OFDM symbols shall be transmitted in the first hop and  symbols in the second hop where  is the total number of OFDM symbols used in one slot for PUSCH transmission.
[…]



Proposal 4: 
· At least support following special fields for activation/release validation PDCCH for DL SPS, Configured Grant Type.
Table 2: Special fields for DL SPS and Configured grant Type 2 UL transmission Activation PDCCH Validation
	
	DCI format 0_0/0_1
	DCI format 1_0
	DCI format 1_1

	TPC command for scheduled PUSCH
	set to '00'
	N/A
	N/A

	HARQ process number
	set to all '0's
	set to all '0's
	set to all '0's

	Modulation and coding scheme
	MSB is set to '0'
	MSB is set to '0'
	For the enabled transport block:
MSB is set to '0'

	Redundancy version
	set to '00'
	set to '00'
	For the enabled transport block:
set to '00'



Table 3: Special fields for DL SPS and Configured grant Type 2 UL transmission Release PDCCH Validation
	
	DCI format 0_0/0_1
	DCI format 1_0
	DCI format 1_1

	TPC command for scheduled PUSCH
	set to '00'
	N/A
	N/A

	HARQ process number
	set to all '0's
	set to all '0's
	set to all '0's

	Modulation and coding scheme 
	set to all '1's
	set to all '1's
	set to all '1's

	Resource block assignment 
	set to all '1's
	set to all '1's
	set to all '1's

	Redundancy version
	set to '00'
	set to '00'
	set to '00'



Proposal 5:
· Support repetitions within one slot for PUSCH mapping type B.
· For PUSCH mapping type B, the resources for repetition are in consecutive available UL or flexible symbols within one slot; if one repetition is about to cross the slot boundary, it is postponed to the earliest available symbol for PUSCH transmission in the next slot.

Proposal 6:
· If one SP-CSI report setting for PUSCH is RRC configured, then both DCI format 0_0 and DCI format 0_1 can be used to activate/deactivate the SP-CSI report on PUSCH; Otherwise, only DCI format 0_1 is used as the activation/deactivation signaling. 
Following table 4 and 5 give the example. The activation/deactivation signaling for Configured grant transmission and SP-CSI reporting on PUSCH can be differentiate by different RNTI.  
Table 4: Special fields for SP-CSI reporting on PUSCH Activation PDCCH Validation
	
	DCI format 0_0/0_1

	TPC command for scheduled PUSCH
	set to '00'

	HARQ process number
	set to all '0's

	Modulation and coding scheme
	MSB is set to '0'

	Redundancy version
	set to '00'



Table 5: Special fields for SP-CSI reporting on PUSCH Release PDCCH Validation
	
	DCI format 0_0/0_1

	TPC command for scheduled PUSCH
	set to '00'

	HARQ process number
	set to all '0's

	Modulation and coding scheme 
	set to all '1's

	Resource block assignment 
	set to all '1's

	Redundancy version
	set to '00'



Proposal 7: 
· Take above Table 4 and Table 5 as the activation/deactivation signaling for SP-CSI report on PUSCH.
· The activation/deactivation signalling for SP-CSI report on PUSCH and configured grant transmission can be differentiated by different RNTI. 
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