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Introduction
In the RAN1 #92 meeting, the following agreements on UL data transmission procedure were reached [1].
Agreements:
· Data mapping type A for PDSCH and for PUSCH does not support more than one repetition within one slot.
Agreements:
· [bookmark: OLE_LINK4]To adopt the following TP in 38.214:
	[…]

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

, 




where ,  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.



[bookmark: OLE_LINK2]Agreements:
· Add to subclause of 6.3, 38.214 to clarify the hopping boundary in time domain when intra-slot frequency hopping is enabled for PUSCH without repetitions, the number of symbols in the first hop is given by floor(PUSCH length in symbols/2). 
Agreements:
· (working assumption) Adopt the following table for frequency hopping on PUSCH for Msg.3 
Table1: Hopping bits for frequency hopping
	Number of PRBs in the initial active UL BWP
	Number of hopping bits [image: ][image: ]
	Information in
hopping bits
	Frequency offsets corresponding to the value of hopping bits

	< 50
	1
	0
	[image: ]

	
	
	1
	[image: ]

	>=50
	2
	00
	[image: ]

	
	
	01
	[image: ]

	
	
	10
	[image: ]

	
	
	11
	Reserved




In this contribution, remaining issues on UL data transmission procedure are discussed.
UL transmission without grant
In the RAN1#92 meeting, it was agreed that data mapping type A for PUSCH did not support more than one repetition within one slot. And intra-slot and inter-slot frequency hopping pattern are suitable for data mapping type A. However, data mapping type B of the configured grant UL transmission is still FFS. 
For data mapping type B, at this stage, we can first consider that K repetitions of the configured grant of UL transmission should not across the slot boundary and the duration of mini-slot is 2os, and then it can realize at most 4 repetitions within one slot. Hence, in the following sections, the relate issues of data mapping type B for configured grant of UL transmission will be discussed.
Frequency hopping for inter-transmission occasion
By the end of RAN1 #92 meeting, the frequency hopping patterns of inter-slot and intra-slot without PUSCH repetitions has been confirmed, and intra-slot and inter-slot FH will not be enabled at the same time for a given carrier. However, intra-slot frequency hopping with repetitions has not been fully discussed. In our understanding, hopping across transmission occasion should be supported in case of mini-slot repetition within one slot.
As offline discussed in the AH #1801[2], for the inter-transmission occasion hopping pattern, there are two possible solutions:
·  Option 1: The first hop is floor (N/2), the second hop is ceil (N/2), where N is the number of mini-slots within a slot.
·  Option 2: Hopping boundary happens at each transmission occasion.
In case of option1’s hopping pattern, for RVs with flexible starting point, there might be no hopping. For RV sequence {0, 0, 0, 0}, we could take K=4 as an example. The initial transmission of a TB may start at any of the transmission occasions of the K repetitions. When the initial transmission arrives at the third transmission occasion, because of no frequency hopping, these two transmissions cannot get the benefit of frequency diversity.
[bookmark: OLE_LINK5]For RV sequence {0,3,0,3} and {0,2,3,1}, in the case of  the option 2’s hopping pattern, it may cause more frequent the transient period times of power on/off and cannot realize DMRS sharing to reduce DMRS overhead. 
Based on the above analysis and as listed in TS 38.214, the start location of the initial transmission of a TB is configured by the transmission occasion and RV sequence. So we can design the frequency hopping pattern based on the configured RV sequence.
For RVs with flexible starting point, the inter-transmission occasion hopping can be shown in Figure 1(a).
We propose that all the odd transmission occasions have the same frequency domain and all the even transmission occasions are in the same frequency domain.


Figure 1(a) Frequency hopping pattern for RV {0, 0, 0, 0}.
In order to reduce the transient period times of power on/off and the RS overhead, Figure 1(b) gives the examples of inter-transmission hopping pattern for this case. In case of K = 4, there are two transmission occasions in a hop. Over the four repetitions, there are only one transient period of power on/off. In addition, DMRS sharing among two transmission occasions would reduce the RS overhead.


Figure 1(b) Frequency hopping pattern for RV {0, 2, 3, 1}.
Proposal 1: For the inter-transmission frequency hopping, the hopping pattern design can be based on time and frequency domain resource allocation of the first transmission occasion and the configured RV sequence. 
[bookmark: OLE_LINK1]Discussion on dynamic SFI for UL transmission without grant
[bookmark: OLE_LINK3]As listed in TS38.213, for a set of symbols of a slot that are indicated as flexible by higher layer parameter, if a UE is configured by higher layer as configured grant UL transmission, the UE shall perform configured grant UL transmission in the set of symbols of the slot only if the UE detects a DCI format 2_0 that indicates 
· the set of symbols of the slot as uplink, or
· the set of symbols of the slot as downlink or flexible, and the number of symbols between the last symbol of a control resource set where the UE detects the DCI format 2_0 and the first symbol in the set of symbols is smaller than the PUSCH preparation time N2 for the corresponding PUSCH timing capability.
That is to say, the time duration Y of the last symbol of a control resource set and the first symbol in the set of symbols is larger or equal to N2,  UE shall not transmit the PUSCH. 
[bookmark: _GoBack]As shown in Figure 2, we take repetition number K = 4 as an example, when the UE detects SFI indicates the set of symbols of TO = #1 as downlink, and the time duration Y is larger than N2, it is not desired to let the UE skip all the transmission occasions of K repetitions, especially when the initial transmission can be flexible within the periodicity. Therefore, we think the impact of the dynamic SFI should be considered together with the RV sequence, in order to enhance the resource utilization. 


Figure2 Data transmission with dynamic SFI indication
As shown in Figure 3(a), in case of RV sequence {0,0,0,0}, we can see that the initial transmission may start at the transmission occasion #3 once the dynamic SFI indicates uplink. 


Figure3(a) Data transmission with dynamic SFI indication and RV {0, 0, 0, 0}.
For RV sequence {0,3,0,3}, as can be seen in Figure 3(b), the initial transmission may start at the transmission occasions #3 associated with RV=0 and the dynamic SFI indicates uplink. Although the dynamic SFI indicates uplink at the transmission occasions #4 associated with RV=3, the UL data transmission may be postponed to RV=0 in next period. Figure 3(c) shows an example.


Figure3(b) Data transmission with dynamic SFI indication and RV {0, 3, 0, 3}


Figure3(c) Data transmission with dynamic SFI indication and RV {0, 3, 0, 3}.
In case of RV sequence {0,2,3,1}, based on Figure 3(d), as long as the dynamic SFI indicates downlink or flexible at the first transmission occasion, the UE would skip all transmission occasions of K repetitions.


Figure3(d) Data transmission with dynamic SFI indication and RV {0, 2, 3, 1}.
Furthermore, no matter which RV sequence is configured, if the dynamic SFI indicates uplink at the first transmission occasion, UL data transmission without grant would be transmitted. But UE would drop the rest of the repetitions as long as the dynamic SFI indicates the set of symbols as downlink or flexible and the time duration Y is larger or equal to N2.
[bookmark: OLE_LINK10]Proposal 2: If the configured grant of UL transmission and the dynamic SFI conflict, the actual starting position of initial transmission depends on the configured RV sequence.
Discussion on the configuration of K repetitions 
[bookmark: OLE_LINK7][bookmark: OLE_LINK9]In the RAN1 NR AH#3 meeting[3], it was agreed that transmissions where a TB spans multiple slots or mini-slots can be composed of repetitions of the TB for grant-based DL or UL. But for the configured grant transmission, how to identify the case of consecutive mini-slots repetitions within a slot and only one mini-slot within a slot is still FFS.
As seen in Figure 5, take repetitions of K=2 and mini-slot = 7 symbols as an example. For Figure 5(a) and Figure 5(b), these two solutions of the configuration of K repetitions have the same timeDomainOffset, timeDomainAllocation and Periodicity.


Figure 5(a)  Consecutive mini-slots repetitions within a slot


Figure 5(b)  One mini-slot repetition within a slot
[bookmark: OLE_LINK8]It was agreed in RAN 1 NR AH #1801 meeting that the value of timeDomainOffset is integer (0...5119) within  640ms periodicity for configured grant Type1. And the offset is based on the unit of a slot for a given numerology and a given periodicity. The RRC signaling of timeDomainOffset needs 13bits. 
[bookmark: OLE_LINK11]In case of SCS (Subcarrier Spacing) =15KHz, the value of timeDomainOffset is integer (0...639). For SCS = 30KHz and 60KHz, the value of timeDomainOffset are integer (0...1279) and integer (0...2559) respectively. So for the three SCS configurations, we can use MSB of timeDomainOffset of RRC signaling to distinguish consecutive mini-slots repetitions within a slot from one mini-slot within a slot. This solution will not increase the standardization work and introduce further signaling overhead.
If SCS equals to 120KHz, it should be noticed that the time duration of one slot is just 0.125ms. In this case the configuration of K repetitions may be only one mini-slot within a slot to satisfy the latency target.
Proposal 3: For a given numerology, MSB of timeDomainOffset of RRC signaling can be used to distinguish consecutive mini-slots repetitions within a slot from one mini-slot within a slot.
UL transmission with grant
Discussion on BWP switching during slots aggregation
In the RAN1 NR AH#3 meeting[3], it was agreed that transmissions where a TB spans multiple slots or mini-slots can be composed of repetitions of the TB for grant-based DL or UL. But how to select qualified slots for aggregated transmission,in our companion contribution[4]it is clarified how to choose the slots used for slot-aggregation, the time-domain and frequency-domain information should be considered.
If BWP switching during the configured grant transmission, how to deal with the case of UL transmission, it has not been discussed. As seen in Figure 6, take repetitions of K=4 as an example. Since each slot of slot-aggregation transmit the same TB, and each slot configured same symbol allocation. The frequency domain allocation of the slots in slot-aggregation are the same either. How to transform resource allocation in the case of UL transmission,in our companion contribution[4] it is clarified which transforms should be considered for BWP switching in slot-aggregation.


Figure 6  BWP switching during slots aggregation
Another issue is how to deal with hopping over aggregation slots when the BWP has been switched, since the hopping pattern is bandwidth part (BWP) specific, in order to avoid collision between hopping UEs in the same cell, the size of BWP and the RB offset for inter-slot frequency hopping should be based on the new BWP, and the hopping slot timer may need to be reset.
Proposal 4: If BWP switching during the configured grant transmission, the size of BWP and the RB offset for inter-slot frequency hopping should be based on the new BWP, and the hopping slot timer may need to be reset.
Frequency hopping offsets 
In the RAN#92 meeting, it was agreed that the frequency-hopping offsets of PUSCH for Msg.3, as shown in Table1. Due to the BWP size may not be divided by 4, so we recommend using table2.
Table2: Hopping bits for frequency hopping
	Number of PRBs in the initial active UL BWP
	Number of hopping bits [image: ][image: ]
	Information in
hopping bits
	Frequency offsets corresponding to the value of hopping bits

	< 50
	1
	0
	[image: ]

	
	
	1
	[image: ]

	>=50
	2
	00
	[image: ]

	
	
	01
	[image: ]

	
	
	10
	[image: ]

	
	
	11
	Reserved



Proposal 5: Use Table2 instead of Table1. 
Conclusion
In this contribution, some issues relating to UL data transmission procedure are further discussed. In summary, we propose:
Proposal 1: For the inter-transmission frequency hopping, the hopping pattern design can be based on time and frequency domain resource allocation of the first transmission occasion and the configured RV sequence. 
Proposal 2: If the configured grant of UL transmission and the dynamic SFI conflict, the actual starting position of initial transmission depends on the configured RV sequence.
Proposal 3: For a given numerology, MSB of timeDomainOffset of RRC signaling can be used to distinguish consecutive mini-slots repetitions within a slot from one mini-slot within a slot.
Proposal 4: If BWP switching during the configured grant transmission,the size of BWP and the RB offset for inter-slot frequency hopping should be based on the new BWP, and the hopping slot timer may need to be reset.
Proposal 5: Use Table2 instead of Table1. 
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