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Introduction
In RAN1#92 [1], followings are agreed relevant to UL transmission procedure with configured/dynamic grant:
	Agreements:
For ECP adopt the following:
PDSCH mapping type A and ECP: 
· Starting symbol can be symbol index #0, 1, 2, 3 in a slot.
· Length of the PDSCH is at least X=3 symbols, up to 12 symbols within a slot, such that slot boundary is not crossed 
PDSCH mapping type B and ECP:
· Length of the PDSCH can be 2, 4, or 6 symbols.
· Starting symbol can be any position within a slot, such that slot boundary is not crossed.
PUSCH mapping type A and ECP:
· Starting symbol is symbol index #0 in a slot.
· Length of the PUSCH is at least Y=4 symbols, up to 12 symbols
PUSCH mapping type B and ECP
· Length of the PUSCH can be 2 through 12 symbols, and with 1 symbol as a working assumption

Agreements:
· Data mapping type A for PDSCH and for PUSCH does not support more than one repetition within one slot.



In this contribution, we provide our views on the design of UL data transmission procedure. We separate remaining issues into two part. One is a part for Msg.3 PUSCH transmission in RACH procedure. The other is a part for configured grant specific issues. For Msg.3 transmission, we focus on repetition and frequency hopping for Msg. 3. For configured grant part, we propose a method for repetition and handling SFI and SRS collision.

Issues on UL data transmission procedure with configured grant
1.1. Configured PUSCH repetition for PUSCH mapping type B
In the last meeting, repetition method for PUSCH mapping type A was agreed. Yet, it has not been decided the behaviour for PUSCH mapping type B repetition. 
In designing repetition method based on PUSCH mapping type B for URLLC, two approaches are possible: (a) adopt the same repetition mechanism to PUSCH mapping type A such that there is only one repetition per slot (b) apply different repetition mechanism such that there can be more than one repetitions per slot. For the following reasons, we propose to adopt (b). 
· For URLLC, ‘longer transmission duration’ instead of ‘short transmission’ + ‘repetition’ is not efficient. Short transmission with repetition provides latency benefits by allowing shorter waiting time to transmit data and/or terminate reception in the middle of repetition. This benefits disappear if repetition occurs only across slots. 
· Unlike PUSCH scheduled by UL grant in DCI, PUSCH resources allocated by configured grant are always not uplink resources. Since resource allocated by configured grant is treated as measurement resource in a perspective of slot format, UE cannot utilize resources allocated by configured grant unless all the allocated symbols are indicated as UL symbols. In this case, it is beneficial to adopt repetition of short duration PUSCH with potential partial cancelling/dropping. This benefits again will not be present if same repetition mechanism is adopted for shorter transmission.
As shorter transmission with repetition instead of always relying on longer transmission is beneficial with different repetition behaviour and shorter transmission with repetition is necessary for URLLC, we propose to adopt (b) for PUSCH mapping type B repetition.
As discussed in RAN1#92, there are different flavours of contiguous repetitions (e.g., contiguous short transmissions regardless of SFI, contiguous only within a slot, contiguous only within a slot + same pattern across slots, etc). In selecting appropriate behaviour, we need to consider a few aspects as follows: 
· To be aligned with existing slot-based repetition, it is recommended that a UE uses the same time-domain allocation as long as possible for each slot. It would bring benefit in terms of resource utilization. For this, we propose that repetition occurs contiguously within a slot, and the same resource patterns are used across slots (similar to slot-based repetition). Alternatively, not to make an issue on crossing slot boundary, it can be considered to adopt different repetition mechanism depending on periodicity.
· Handling for link direction confliction of semi-static UL-DL configuration is still open at least for multi-non-slot transmission. There can be two options. One is counting any symbol regardless of slot format and cancelling transmission which has direction confliction. The other is counting consecutive L non-DL symbols where L is transmission duration. Not to jeopardize reliability considerably while not creating any ambiguity, we propose to count only semi-static ‘Unknown’ or ‘UL’ resources for transmission occasion.
Proposal 1: For PUSCH mapping type B with configured grant, 
· Within a slot, repetition of PUSCH mapping type B occurs over contiguous semi-static UL/Unknown symbols. Across slots, the same time-domain resource is assumed for the first transmission occasion in each slot. 

1.2. Interaction with SFI for initial TO of configured grant
UE using configured grant can start initial transmission only at some transmission occasion defined in the specification. The intention of this is to guarantee transmission of self-decodable RV and keep the number of repetitions enough. Those initial TOs, i.e., transmission occasions associated with initial transmission, are important to start UL data transmission with configured grant. However, It is not specified how UE does when initial TOs are cancelled by SFI. To keep our intention on initial TO, when all of initial TO is cancelled, it can be beneficial for UE to postpone entire repetition to next initial TO. For example, if first TO with RV sequence {0, 2, 3, 1} is cancelled by SFI, then the entire repetition is postponed to next available initial TO. Alternatively, to keep initial TO valid, UE may assume that initial TOs (at least for RV sequence of {0, 2, 3, 1}) cannot be cancelled by SFI.
For RV sequence of {0, 0, 0, 0} and {0, 3, 0, 3}, even though we have a restriction for K=8 to guarantee two of repetitions, remaining resource cannot be sufficient by cancelling from invalid resources. When the number of resources for repetition is not sufficient to reliable transmission, the UL transmission with configured grant may be vulnerable and wasteful. To avoid unnecessary transmission, it can be consider for UE to drop all of transmission occasions in a periodicity if the number of valid transmission in a periodicity is smaller than a certain number (e.g. K/2 or K/4). In other word, gNB would configure larger number of repetitions to UE than it requires to prepare for dynamic SFI cancelling. 
Proposal 2: For configured PUSCH resource with repetition number K > 1 for RV seq = {0, 2, 3, 1}
· The initial transmission of a transport block shall start only at the resource which is not cancelled by SFI and semi-static UL-DL configuration 
· If a transmission occasion for initial transmission are cancelled, the entire repetitions are dropped.
Proposal 3: For configured PUSCH resource with repetition number K > 1 with RV sequence {0, 0, 0, 0} or {0, 3, 0, 3}, initial transmission only can start in any of the transmission occasion as long as the number of transmitted repetitions can exceed X.  
· FFS: X = K/2, K is configured number of repetitions
1.3. SRS collision handling for configured PUSCH
According to specification of SRS transmission, UE may be configured with SRS not to overlapping PUSCH transmission. The overlap can be avoided by dynamic UL grant with dynamic time-domain RA. On the other hand, avoiding overlapping between configured PUSCH resources and SRS based on configuration only can be very inefficient as it will restrict configuration on both UL resources and SRS where both configurations are periodic configurations. In this sense, it is proposed to allow overlapped configuration between configured PUSCH resources and SRS. In case collision occurs, it is necessary to define the priority between two. Since SRS resources can be shared among multiple UEs, it is better if configured PUSCH resource can be skipped on the overlapped resource. If configured PUSCH transmission is de-prioritized, it needs to be clarified whether the entire transmission is dropped or only partially dropped on the overlapped OFDM symbols. Considering DM-RS mapping, hopping, etc., it is simpler if the entire transmission is dropped if it is overlapped with SRS resources either partially or fully. Considering that the information is known by semi-static configuration, the resource can be excluded from ‘transmission occasion’ such that the UE can ‘postpone’ its transmission on such overlapping resources.
Furthermore, SRS transmission/configuration of a UE are invisible in perspective of other UE. To keep SRS transmission of other UE, it also can be considered for UE using type 1/2 resource to rate-match possible SRS resource.
Proposal 4: When PUSCH scheduling and SRS opportunity are in same slot, 
· SRS resource can overlap with configured PUSCH resource 
· In the overlapped resource, 
· Considering SRS resources are shared among multiple UEs, the overlapping resources are considered as invalid from type1/2 perspective similar to semi-static UL/DL configuration
· UE postpones (if initial with RV seq = {0, 2, 3, 1}or repetition =1) or skip (o.w.) configured PUSCH transmission in the invalid resource including overlapping resource with SRS.
Common issue on UL data transmission procedure
1.4. Remaining issues on frequency hopping
Another issue of frequency hopping is handling invalid cases. Since the set of frequency hopping offsets is semi-statically configured, it is hard for gNB to always indicate proper frequency hopping offset. Figure 4 show an example of possible problem. In the case of a certain frequency hopping offset (, where n is the number of assigned RB), hopped uplink resource crosses BWP boundary. One of the simplest solution is not to allow the resource allocation like this. However, considering complicated network structure, it would highly restrict a usability of PUSCH frequency hopping. Alternatively, UE can rate-match or puncture the resource exceeding BWP boundary. In this case, gNB would choose frequency hopping offset with relaxed restriction. 
Proposal 5: For PUSCH frequency hopping, if hopped PUSCH resources are crossing BWP boundary, UE can rate-match or puncture a resource exceeding BWP boundary. 
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Figure 4 possible problem of frequency hopping with semi-static offset
Conclusion
In this contribution, we discuss remaining issues on UL transmission with dynamic and configured grant. Our proposals are as follows:
Proposal 1: For PUSCH mapping type B with configured grant, 
· Within a slot, repetition of PUSCH mapping type B occurs over contiguous semi-static UL/Unknown symbols. Across slots, the same time-domain resource is assumed for the first transmission occasion in each slot. 
Proposal 2: For configured PUSCH resource with repetition number K > 1 for RV seq = {0, 2, 3, 1}
· The initial transmission of a transport block shall start only at the resource which is not cancelled by SFI and semi-static UL-DL configuration 
· If a transmission occasion for initial transmission are cancelled, the entire repetitions are dropped.
Proposal 3: For configured PUSCH resource with repetition number K > 1 with RV sequence {0, 0, 0, 0} or {0, 3, 0, 3}, initial transmission only can start in any of the transmission occasion as long as the number of transmitted repetitions can exceed X.  
· FFS: X = K/2, K is configured number of repetitions
Proposal 4: When PUSCH scheduling and SRS opportunity are in same slot, 
· SRS resource can overlap with configured PUSCH resource 
· In the overlapped resource, 
· Considering SRS resources are shared among multiple UEs, the overlapping resources are considered as invalid from type1/2 perspective similar to semi-static UL/DL configuration
· UE postpones (if initial with RV seq = {0, 2, 3, 1}or repetition =1) or skip (o.w.) configured PUSCH transmission in the invalid resource including overlapping resource with SRS.
Proposal 5: For PUSCH frequency hopping, if hopped PUSCH resources are crossing BWP boundary, UE can rate-match or puncture a resource exceeding BWP boundary. 
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