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1. Introduction
In this contribution, based on current specification, following remaining issues on UL transmission procedure are discussed:
· Repetitions for PUSCH mapping type B with configured grant
· Remaining issues for SP-CSI reporting on PUSCH 
2. Repetition construction for PUSCH mapping type B  
In the TS 38.214, subclause 6.1.2.3.1 specifies the transport block repetition for uplink transmissions with a configured grant as follows:  
	[…]
For both Type 1 and Type 2 PUSCH transmissions with a configured grant, when a UE is configured with data mapping Type A and K> 1, the same symbol allocation is applied across the K consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the K consecutive slots applying the same symbol allocation in each slot.
[…]



Above description specifies the repetition construction for PUSCH mapping type A, while the repetitions for PUSCH mapping Type B is still missing. In the last meeting, we have had long offline discussions and made consensus that it is very important to support repetitions for PUSCH mapping Type B with more flexible way so that NR supports various traffic types including tight latency and reliability requirements. It is noted that in LTE HRLLC WI, repetitions using short-TTIs i.e., sub-slot (2 symbols) or slot (7 symbols) are to be supported. Therefore, to make NR attractive and reduce the specification efforts, simple mechanism for repetitions using PUSCH mapping Type B within one slot should be supported for NR. Following is the proposal (with improving the wording also for PUSCH mapping Type A): 
	For both Type 1 and Type 2 PUSCH transmissions with a configured grant, when a UE is configured with data mapping Type A and K> 1, if the PUSCH mapping is Type A, the same symbol allocation is applied across the K consecutive slots and the PUSCH is limited to a single transmission layer. Tthe UE shall repeat the TB across the K consecutive slots applying the same symbol allocation in each slot. The PUSCH is limited to a single transmission layer.
For both Type 1 and Type 2 PUSCH transmissions with a configured grant, when a UE is configured with K> 1, if the PUSCH mapping is Type B, according to the time-domain resource allocation for the first repetition,  if all the K repetitions can be accommodated in the same slot, all K repetitions are performed within the slot, where the first PUSCH transmission occasion is determined based on the joint indication of start symbol and length of the PUSCH, and the following repetitions are allocated consecutively to the first PUSCH and have the same length; otherwise, the UE shall repeat the TB across the K consecutive slots applying the same symbol allocation in each slot. For both repetitions performed within one slot and across slots, the PUSCH is limited to a single transmission layer.


For traffic with stringent latency and reliability requirements, it makes sense to configure the period of the configured transmission equal or smaller than one slot. Then when K >1 repetitions are configured, repetitions are conducted within one slot is a straightforward and natural consequence. By this way, no other complicated issues need to be handled, for example 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 [1].

Proposal 1:
· Adopt following TP:
	For both Type 1 and Type 2 PUSCH transmissions with a configured grant, when a UE is configured with data mapping Type A and K> 1, if the PUSCH mapping is Type A, the same symbol allocation is applied across the K consecutive slots and the PUSCH is limited to a single transmission layer. Tthe UE shall repeat the TB across the K consecutive slots applying the same symbol allocation in each slot. The PUSCH is limited to a single transmission layer.
For both Type 1 and Type 2 PUSCH transmissions with a configured grant, when a UE is configured with K> 1, if the PUSCH mapping is Type B, according to the time-domain resource allocation for the first repetition,  if all the K repetitions can be accommodated in the same slot, all K repetitions are performed within the slot, where the first PUSCH transmission occasion is determined based on the joint indication of start symbol and length of the PUSCH, and the following repetitions are allocated consecutively to the first PUSCH and have the same length; otherwise, the UE shall repeat the TB across the K consecutive slots applying the same symbol allocation in each slot. For both repetitions performed within one slot and across slots, the PUSCH is limited to a single transmission layer.



3. Frequency hopping for PUSCH repetitions within one slot
If above proposal 1 is supported, then only the intra-slot frequency hopping mode can be applied for PUSCH repetitions within one slot. To align the intra-slot frequency hopping boundary with the single-slot or multi-slot PUSCH transmission, it is desirable to adopt following:
Proposal 2:
· To support intra-slot frequency hopping for PUSCH repetitions within one slot, the number of repetitions in the first hop is floor(N/2), the number of repetitions in the 2nd hop is ceil(N/2) where N is the number of repetitions within a 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, following was agreed in the RAN1 #92 meeting [2]:
	Agreement
· DCI Formats 0_1 is used to activate/deactivate SP-CSI reporting on PUSCH
· DCI Format 0_1 contains a CSI request field and can activate/deactivate any configured SP-CSI trigger state

Agreement
· Re-use the same mechanism for activation / deactivation of SP-CSI on PUSCH as for UL grant free transmission in NR



For configured grant Type 2 PUSCH transmission, two different fields i.e., fields of Modulation and coding scheme and Resource block assignment in the DCI are needed to differentiate activation and deactivation signaling as shown in Table 1 and 2. To reduce the overhead, it is noted that for deactivation signaling, only DCI format 0_0 scrambled by CS-RNTI is used.
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
	DCI format 1_1

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

	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
	DCI format 1_0

	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'


Similarly, two different fields in DCI format 0_1 are needed to differentiate the activation and deactivation signaling to reduce the false alarm detection. Compared with configured grant transmission, the deactivation signaling for SP-CSI reporting on PUSCH uses DCI format 0_1, and re-transmission of SP-CSI reporting is not needed, hence following fields can be the candidates to be used for differentiation. 
1. Modulation and coding scheme filed, the field set to all ‘1’ means deactivation
2. Resource block assignment field
· If higher layer configures the resource allocation (RA) type is RA type 0 only, the field set to all ‘0’ means deactivation;
· If higher layer configures RA type 1 only, the field set to all ‘1’ means deactivation;
· If higher layer configures dynamic switch between RA type 0 and RA type 1, and if MSB bit indicates RA type 0, then the the field set to all ‘0’ means deactivation; else if MSB bit indicates RA type 1, then the the field set to all ‘1’ means deactivation.
3. NDI field, the field set to all ‘1’ means activation; the field set to all ‘0’ means deactivation.
4. CSI request field, the field set to all ‘0’ means deactivation.
Following table 3 and 4 give the example for activation and deactivation signalling for SP-CSI reporting on PUSCH.  
Table 3: Special fields for SP-CSI reporting on PUSCH Activation PDCCH Validation
	
	DCI format 0_1

	HARQ process number
	set to all '0's

	Redundancy version
	set to '00'

	Modulation and coding scheme
	MSB is set to '0'

	[New data indicator]
	[1]



Table 4: Special fields for SP-CSI reporting on PUSCH Release PDCCH Validation
	
	DCI format 0_1

	HARQ process number
	set to all '0's

	Redundancy version
	set to '00'

	Modulation and coding scheme 
	set to all '1's

	[New data indicator]
	[0]

	[CSI request]
	[set to all ‘0’(s)]

	[Resource block assignment]
	[ If higher layer configures RA type 0 only, set to all ‘0’s;
If higher layer configures RA type 1 only, set to all ‘1’s;
If higher layer configures dynamic switch between RA type 0 and 1, then if MSB is’0’, set to all ‘0’s; else, set to all ‘1’s ]



In addition, same as configured grant transmission, the RV and HARQ process number fields can be fixed as 0 for both activation and deactivation signaling. 
Proposal 3:
· Take above Table 3 and Table 4 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. 
Another points need to be clarified is that on one carrier, only one configuration for SP-CSI reports on PUSCH is supported, while multiple configurations for SP-CSI reports on PUSCH can be configured for multiple carriers. At a given time and a given carrier, only one trigger state indicated by CSI request field is active. It is noted that similar as configured grant transmission, the activation signaling for SP-CSI reporting on PUSCH should include the function of modification, so that the trigger state, MCS etc. can be adjusted based on real needs and channel conditions. 

5. Conclusion
In this contribution, we discuss the necessary corrections related to UL data transmission. Following are the summary:
Proposal 1:
· Adopt following TP:
	For both Type 1 and Type 2 PUSCH transmissions with a configured grant, when a UE is configured with data mapping Type A and K> 1, if the PUSCH mapping is Type A, the same symbol allocation is applied across the K consecutive slots and the PUSCH is limited to a single transmission layer. Tthe UE shall repeat the TB across the K consecutive slots applying the same symbol allocation in each slot. The PUSCH is limited to a single transmission layer.
For both Type 1 and Type 2 PUSCH transmissions with a configured grant, when a UE is configured with K> 1, if the PUSCH mapping is Type B, according to the time-domain resource allocation for the first repetition,  if all the K repetitions can be accommodated in the same slot, all K repetitions are performed within the slot, where the first PUSCH transmission occasion is determined based on the joint indication of start symbol and length of the PUSCH, and the following repetitions are allocated consecutively to the first PUSCH and have the same length; otherwise, the UE shall repeat the TB across the K consecutive slots applying the same symbol allocation in each slot. For both repetitions performed within one slot and across slots, the PUSCH is limited to a single transmission layer.



Proposal 2:
· To support intra-slot frequency hopping for PUSCH repetitions within one slot, the number of repetitions in the first hop is floor(N/2), the number of repetitions in the 2nd hop is ceil(N/2) where N is the number of repetitions within a slot.
Proposal 3:
· Take above Table 3 and Table 4 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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