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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:
· Corrections on UL waveform determination 
· Remaining issues for PUSCH frequency hopping
· Remaining issues for Configured grant Type 1 and Type 2 transmission 
· Remaining issues for SP-CSI reporting on PUSCH 
2. Corrections on UL waveform determination
At the RAN1 #90bis meeting, following agreements were made for UL waveform determination:
	Agreements:
· For UL transmission with grant,
· By UE-specific RRC signaling, a UE can be configured with UL waveform that is different from the one configured by RMSI for Msg3. Once configured;
· When the non-fallback DCI schedules the PUSCH transmission, the UE uses the UL waveform configured by the UE-specific RRC signaling; when the fallback DCI schedules the PUSCH transmission, the UE uses the UL waveform configured by RMSI for the PUSCH transmission.
· If the UE is not configured with UL waveform that is different from the one configured by RMSI for Msg3;
· The UE uses the UL waveform configured by RMSI for the PUSCH transmission.
· FFS: whether the fallback DCI is based on DCI format/size or on search space.
· RMSI informs single waveform to the UE

Agreements:
· For Type 1 and Type 2 UL transmission without grant,
· By UE-specific RRC signaling, a UE can be separately configured with UL waveform that is different from the one configured by RMSI for Msg3.
· Note: even if the UE is configured with Type 1 and Type 2 UL transmission without grant, the UE may transmit PUSCH that is scheduled by UL grant, in which case the UL waveform determination for UL transmission with grant is used.



Based on above agreements, the transform precoding parameter should not be the optional parameters, higher layer should always configure for UL transmission with dynamic grant and without grant separately. Therefore, following corrections marked in red are necessary for the spec. 38.214 section 6.1.3.
	6.1.3	UE procedure for applying transform precoding on PUSCH
For Msg3 PUSCH transmission, the UE shall consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-tp.
For PUSCH transmission scheduled with a DL UL DCI:
· If the DCI with the scheduling grant was received with DCI format 10_0, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-tp. 
 -	If the DCI with the scheduling grant was not received with DCI format 10_0 
-	If the UE is configured with the higher layer parameter [transform-precoding-scheduled], tThe UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter [transform-precoding-scheduled] this parameter.
-	If the UE is not configured with the higher layer parameter [transform-precoding-scheduled], the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-tp.
For PUSCH transmission using Uplink Transmission without a grant configured grant
-	If the UE is configured with the higher layer parameter [transform-precoding-TWG], tThe UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter [transform-precoding-TWG] this parameter.
-	If the UE is not configured with the higher layer parameter [transform-precoding-TWG], the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-tp.



3. Remaining issues for PUSCH frequency hopping
Current spec. 38.214 section 6.3 defines UE PUSCH frequency hopping procedure.
	[…]

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



Firstly, the number of frequency hopping offsets e.g. two of four offsets depends on the size of the active BWP. Unless no big issue is found, 50 PRBs can be confirmed as the BWP size boundary between two offsets and four offsets. Then, each value of the frequency hopping offset can be in the range of [0, ].  
For Msg.3 transmission, the possible values of hopping offsets are fixed in the specification and 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

	[24]
	0
	/2

	[48]
	1
	/2, /4

	[96]
	[2]
	/2, /4, -/4, /8 ]



In addition, following description for the inter-slot frequency hopping 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.



Another remaining issue is that the intra-slot frequency hopping boundary in time-domain for PUSCH needs to be defined. It is straightforward and desirable to apply the same rule 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.

4. Remaining issues for Configured Grant Type 1 and Type 2 transmission
For UL transmission without dynamic grant, firstly the terminology should be unified among the specifications of 38.214, 38.213, 38.321 and 38.331. As indicated in [1], RAN2 agrees to use Configured Grant Type 1 and Configured Grant Type 2 for UL transmission without dynamic grant. 
Currently specifications 38.214 and 38.321 are the main specifications to define the mechanism of configured grant Type 1 and Type 2 UL transmission. From RAN1 perspective, following need to be modified for spec. 38.214:

1. Section 6.1.2.3 missed one condition that UL grant for re-scheduling the same TB is received to terminate the K repetitions:
	[…]
For any RV sequence, the repetitions shall be terminated after transmitting K repetitions, or at the last transmission occasion among the K repetitions within the period P, or when UL grant for re-scheduling the same TB is received within the period P whichever is reached first.
[…]



2. Whether to support UCI on PUSCH which is scheduled by configured grant has not been specified yet. For CSI report, RAN1 can decide either dropping the CSI report or multiplexing the CSI on the PUSCH. For HARQ-ACK feedback, there are following three approaches. Our preference is b) and c).
a) Not supporting HARQ-ACK multiplexing on the Configured Grant PUSCH
b) [bookmark: OLE_LINK1]Support HARQ-ACK on the Configured Grant PUSCH, where the payload is limited for up to 2 bits 
c) Support HARQ-ACK on the Configured Grant PUSCH with dynamic HARQ-ACK codebook, where the UE determines HARQ-ACK codebook size and rate-matching of the Configured Grant PUSCH by using total DAI in DL assignments, instead of using UL DAI in the UL grant

3. Detailed DCI contents design to distinguish activation and deactivation signalling for configured grant Type 2 transmission and DL SPS. 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_0/1_1

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

	TPC command for scheduled PUCCH
	N/A
	set to ‘00’

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

	Modulation and coding scheme
	MSB is set to '0'
	MSB is set to '0'

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

	New data indicator
	set to ‘0’
	set to ‘0’



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_0/1_1

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

	TPC command for scheduled PUCCH
	N/A
	set to ‘00’

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

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

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

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

	New data indicator
	set to ‘0’
	set to ‘0’



5. Remaining issues for SP-CSI reporting on PUSCH
[bookmark: _Toc500966087]Current spec. 38.214 section 5.2.1.5.2 specifies the Semi-persistent CSI reporting procedure. Following is the description for SP-CSI reporting on PUSCH. 
	For semi-persistent reporting on PUSCH, a set of semi-persistent CSI report settings are higher layer configured by Semi-persistent-on-PUSCHReportTrigger and the CSI request field in DCI scrambled with SP-CSI C-RNTI activates one of the semi-persistent CSI reports.
[…]



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, following table 4 and 5 give the example. It is noted that the value of NDI and RV field are different from the activation/deactivation signaling for DL SPS and Configured grant Type 2 UL transmission.   

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 '11'

	New data indicator
	set to ‘1’



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 '11'

	New data indicator
	set to ‘1’

	CSI request field
	set to all ‘0’s



6. Conclusion
In this contribution, we discuss the necessary corrections related to UL data transmission. Following are the summary:
Proposal 1: 
· Adopt following update on 38.214 section 6.1.3.
	6.1.3	UE procedure for applying transform precoding on PUSCH
For Msg3 PUSCH transmission, the UE shall consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-tp.
For PUSCH transmission scheduled with a DL UL DCI:
· If the DCI with the scheduling grant was received with DCI format 10_0, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-tp. 
 -	If the DCI with the scheduling grant was not received with DCI format 10_0 
-	If the UE is configured with the higher layer parameter [transform-precoding-scheduled], tThe UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter [transform-precoding-scheduled] this parameter.
-	If the UE is not configured with the higher layer parameter [transform-precoding-scheduled], the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-tp.
For PUSCH transmission using Uplink Transmission without a grant configured grant
-	If the UE is configured with the higher layer parameter [transform-precoding-TWG], tThe UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter [transform-precoding-TWG] this parameter.
-	If the UE is not configured with the higher layer parameter [transform-precoding-TWG], the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-tp.



Proposal 2: 
· Confirm the value 50 as the boundary number of PRBs in the active UL BWP between the bandwidths having two or four frequency offsets for frequency hopping on PUSCH.
· Confirm the description of inter-slot frequency hopping in 38.214 and remove the square brackets.
· Describe time-domain frequency hopping boundary for PUSCH.
· Adopt following table for frequency hopping on PUSCH for Msg.3.
Table 1: hopping bit definition for Msg.3
	Initial active UL BWP size
	Number of hopping bits
	Hopping offsets for Msg.3

	[24]
	0
	/2

	[48]
	1
	/2, /4

	[96]
	[2]
	/2, /4, -/4, /8 ]



Proposal 3: 
· Add the condition of terminate K repetitions: UL grant for re-scheduling the same TB. Example description is following:
	[…]
For any RV sequence, the repetitions shall be terminated after transmitting K repetitions, or at the last transmission occasion among the K repetitions within the period P, or when UL grant for re-scheduling the same TB is received within the period P whichever is reached first.
[…]



Proposal 4: 
· Specify UCI on PUSCH for Configured Grant PUSCH.
· For CSI report, either dropping the CSI report or multiplexing the CSI on the PUSCH is specified.
· For HARQ-ACK feedback,
· Support HARQ-ACK on Configured Grant PUSCH, where the payload is limited for up to 2 bits.
· Support HARQ-ACK on Configured Grant PUSCH, where the UE determines HARQ-ACK codebook size and rate-matching of the Configured Grant PUSCH by using total DAI in DL assignments, instead of using UL DAI in the UL grant.

Proposal 5:
· Support following special fields for activation/release validation PDCCH for DL SPS, Configured Grant Type 2, and SP-CSI reporting on PUSCH.

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

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

	TPC command for scheduled PUCCH
	N/A
	set to ‘00’

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

	Modulation and coding scheme
	MSB is set to '0'
	MSB is set to '0'

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

	New data indicator
	set to ‘0’
	set to ‘0’



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

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

	TPC command for scheduled PUCCH
	N/A
	set to ‘00’

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

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

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

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

	New data indicator
	set to ‘0’
	set to ‘0’



Table 3: 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 '11'

	New data indicator
	set to ‘1’



Table 4: 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 '11'

	New data indicator
	set to ‘1’

	CSI request field
	set to all ‘0’s
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