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Introduction
[bookmark: _GoBack]In this contribution, we discuss aspects relating the scheduling of UL based on a grant. 
Discussion

Transmission profiles
In the last RAN2 meeting the following was concluded:
For LCP and to know which restrictions to use the MAC needs to be aware of more information than just TTI length (e.g. numerology). An abstraction based on index or profiles can be supported.   Exact parameters are FFS. 
The approach in RAN2 is to define transmission index/profiles for the UL, such that LCPs map to given profiles which would be RRC configured. Multiple LCP could be mapped to the same profile or a single LCP can be mapped to one profile. Currently there are 8 LCPs defined in RAN2. From a RAN1 point of view it would be good to consider this in our design from the start and inform RAN2 about the applicable setup that can be envisioned from RAN1. From a physical layer perspective, the gNB can set the number of symbols for PUSCH together with its applicable MCS, TBS, etc. In general the MCS, TBS, etc. can be signalled separately, and to minimize the DCI overhead and also to increase reliability some of these variables can be  RRC configured.  In that sense, the gNB could select the applicable settings that are suitable for a given profile and hence the UL grant would only need to indicate the associated profile with the specific transmission. Together with the profile one could automatically potentially consider having a parameter setting the received target SINR (P0) at the gNB that is profile dependent. 
Other than the above consideration the main aspect for RAN1 to consider is how many profiles that should be supported. Given that there is 8 LCP currently defined going beyond 8 profiles does not seem to attractive. Similarly having two few profiles as 2 would be rather restrictive. Hence going for either 4 or 8 profile would be a suitable choice. This would lead to either 2 or 3 bits in the UL grant to indicate the associated transmission profile.
Proposal
· A 2 or 3 bitfield is introduced to indicate different transmission index/profiles in an dynamic UL grant and in the grant for grant free/SPS resource
· It is up to gNB implementation to select the appropriate MCS, TBS, carrier, numerology, resource allocation in frequency, resource allocation in time, etc.
· Select later whether the bitfield is 2 or 3 bits, when the total DCI payload becomes more clear
· The transmission profile is associated with its own target SINR parameter in the UL power control (P0) 
Waveform type signaling
While it has been agreed that both OFDM and DFTS-OFDM waveforms are supported for NR UL, details on how the waveform type is indicated to the UE for PUSCH transmissions are yet to be agreed. This can be done using the following options
· Option 1: Waveform type indicated as part of system information.
· Option 2: Waveform type indicated via UE specific RRC signaling
· Option 3: Waveform type indicated via DCI of UL grant.
Regarding option 1, RAN1 has already agreed that waveform type for msg3 transmission is signaled using one bit as part of remaining minimum system information (RMSI).  The same waveform indication can be used by the UEs for other PUSCH transmissions. Since, DFT-S-OFDM based waveform is limited to a single stream transmissions, the UE should use CP-OFDM when performing multi-stream transmissions irrespective of waveform indication signaled in RMSI.
Regarding option 2, waveform type for PUSCH transmissions other than msg3 transmission can be indicated to the UE via UE specific RRC signaling. However, with this approach the waveform used by the UE will be uncertain during RRC reconfiguration of waveform type. This can be addressed by making the UE use a default UL waveform type for UL grants received in common search space. The UE can assume the waveform type indicated in RMSI (as per current agreement) as the default waveform type.
Regarding option 3, as discussed in [3], the waveform type can be indicated along with MCS/TBS signaling, and this would be the most flexible of above three options.
Proposal
· For dynamic indication of waveform type, MCS table based approach (described in [3]) should be used.
Repetition
It has been agreed that (RAN1 NR #AH1):
· For an UL transmission scheme with/without grant, K repetitions including initial transmission (with the same or different RV and FFS with different MCS) (K>=1) for the same transport block are supported. The way K is determined and whether hopping mechanisms over the transmissions used is for further study.
Also in RAN1#88 it was agreed that:
· For UE configured with K repetitions for a TB transmission with/without grant, the UE can continue repetitions (FFS can be different RV versions, FFS different MCS) for the TB until one of the following conditions is met
· If an UL grant is successfully received for a slot/mini-slot for the same TB
· FFS: How to determine the grant is for the same TB
· FFS: An acknowledgement/indication of successful receiving of that TB from gNB
· The number of repetitions for that TB reaches K
· FFS: Whether it is possible to determine if the grant is for the same TB
· Note that this does not assume that UL grant is scheduled based on the slot whereas grant free allocation is based on mini-slot (vice versa)
· Note that other termination condition of repetition may apply

Considering the time that it takes for receiving an ACK from the gNB and stopping an ongoing repetition, which can take several slots, the usefulness of transmission of such ACK may not be justified. More specifically, the usefulness of this feature depends on the configured number of repetition, and considering that K is around 3-4, it seems that such signaling is not necessary.
It should be clarified that repetition can be both for dynamic grant and SPS/grant-free transmission. Repetition of the same UL transmission over multiple slots implies that the time/frequency resources for the transmission should be the same over multiple slots (as shown in Figure 1)
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Figure 1  - Repetition of a grant over several slots
Also, configuration of K can be in RRC signaling as it does not need to be dynamically changed.


Proposal
· Time/frequency resources should be the same during repetition over multiple slots
· The number of repetition K should be configured in RRC


Conclusion
We discussed UL data scheduling grant in this contribution and made the following proposals:
· A 2 or 3 bitfield is introduced to indicate different transmission index/profiles in a dynamic UL grant and in the grant for grant free/SPS resource
· It is up to gNB implementation to select the appropriate MCS, TBS, carrier, numerology, resource allocation in frequency, resource allocation in time, etc.
· Select later whether the bitfield is 2 or 3 bits, when the total DCI payload becomes more clear
· The transmission profile is associated with its own target SINR parameter in the UL power control (P0) 
· For dynamic indication of waveform type, MCS table based approach (described in [3]) should be used.
· Time/frequency resources should be the same during repetition over multiple slots
· The number of repetition K should be configured in RRC
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