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1 Introduction

In RAN1 #91 and email discussion [1], several agreements for UL transmission without grant were agreed, for example
Agreements:

· For grant-free UL transmission, the UE is not expected to be configured with the time duration for the transmission of K repetitions larger than the time duration derived by the periodicity P. 

Agreements:
· For UL transmission without UL grant,
· The n-th transmission occasion of a K repetitions is associated with the (mod(n-1,4)+1)-th value in the configured RV sequence {RV1, RV2, RV3, RV4}, where n=1, 2, …, K.
· For RV sequence {0, 2, 3, 1},
· The initial transmission of a TB shall start at the first transmission occasion of the K repetitions.
· For RV sequence {0, 3, 0, 3},
· The initial transmission of a TB can start at any of the transmission occasions of the K repetitions that are associated with RV=0.
· (working assumption) For RV sequence {0, 0, 0, 0},
· The initial transmission of a TB can start at any of the transmission occasions of the K repetitions when K=1, 2 or 4;
· The initial transmission of a TB can start at any of the transmission occasions of the K repetitions, except the last transmission occasion when K=8.
· For any RV sequence, repetition end at the last transmission occasion within the period P.
· Note: The transmission occasion (TO) refers to the time domain resource allocation of one repetition in an aggregation with factor K where the aggregated transmission occasions start in resources configured by the offset and the period.
· FFS: interaction with SFI
Agreements:

· Activation and deactivation signaling for Type 2 UL transmission without UL grant/DL SPS is differentiated by different values of two fields in the DCI.

· FFS details.

Agreements:

· Transmission direction implied by cell-specific RRC configuration cannot be overwritten by dynamic SFI to the other direction

· Transmission direction implied by cell-specific RRC configuration for SCell/PSCell delivered in UE-specific manner cannot be overwritten by dynamic SFI to the other direction

· For DCI granted multi-slot transmission (PDSCH/PUSCH/PUCCH) vs semi-static DL/UL assignment

· If semi-static DL/UL assignment configuration of a slot has no direction confliction with scheduled PDSCH/PUSCH/PUCCH assigned symbols, the PDSCH/PUSCH/PUCCH in that slot can be transmitted

· If semi-static DL/UL assignment configuration of a slot has direction confliction with scheduled PDSCH/PUSCH/PUCCH assigned symbols, the PDSCH/PUSCH/PUCCH transmission in that slot is cancelled

· Transmisson direction implied by UE-specific RRC configuration is treated together as “measurement”

· Currently already include: Measurement related signals semi-statically configured by UE-specific RRC (eg. periodic/semi-persistent CSI-RS for CSI report, periodic CSI report, periodic/semi-persistent SRS) where a DL or UL direction will be assumed

· This includes UE-specific RRC PRACH configuration per each BWP, type 1 grant free UL transmission, type 2 grant free UL transmission 

· For type 2 UL transmission without grant, only the transmission at the first activated resource is treated as “UE-specific data”

· FFS: Configured resources for RRM for neighbor cell measurement

· Configured PDCCH monitoring under semi-static “unknown” (if not overwritten) is performed

This contribution considers remaining aspects of procedures for UL transmission with and without grant. 
2 UL transmission with grant
Transmission of multiple PUSCHs within a slot duration
During UE feature list discussion, it was a common understanding that for PUSCH transmission within a slot duration, a UE can be scheduled multiple unicast PUSCH transmission of non-slot based and non-slot based PUSCHs if the multiple PUSCHs are TDMed. Similarly, the UE can also be scheduled multiple unicast PUSCH transmission of non-slot based and slot based PUSCHs within a slot duration, by TDM manner. Note that multiple PUSCH transmission in consecutive symbol with different power should need to be confirmed by RAN4. 

However, the UE behavior is not clearly defined in case for collision between non-slot based PUSCH and slot-based PUSCH in a slot. For example, it can be assumed that for a UE scheduled slot-based PUSCH transmission for slot n, the UE can also be scheduled non-slot based PUSCH transmission (e.g. for URLLC) for slot n. In this case, it is desirable for the UE to transmit non-slot based PUSCH transmission and drop/stop the slot-based PUSCH transmission. Note that similar UE behavior is already supported for LTE sTTI.

Proposal 1: In case of collision between non-slot based and slot based PUSCHs within a slot duration, the UE should attempt to drop/stop as soon as possible (up to UE implementation) the whole/remaining transmission of slot-based PUSCH and shall transmit non-slot based PUSCH.

· The UE shall not resume the dropped/stopped transmission

FH boundary of PUSCH

In RAN1#91 meeting, following was agreed for the hopping boundary

Agreements:

· No additional RRC configuration is needed in determining the hopping boundary for PUSCH

Although it may imply that the hopping boundary for PUSCH follows that for long PUCCH, (e.g. the number of symbol in the first hop is floor(N/2), the number of symbol in the 2nd hop is ceil(N/2)), the hopping boundary for PUSCH is not clearly defined in current specification.

Proposal 2: The frequency hopping boundary for PUSCH is same as the hopping boundary for long PUSCH (i.e. the number of symbol in the first hop is floor(N/2), the number of symbol in the 2nd hop is ceil(N/2))
3 UL grant free on UL and SUL

It was agreed in RAN 1 that: 

· There is one active BWP on the SUL carrier and one active BWP on the non-SUL UL carrier
On the other hand, it was agreed in RAN 2 that 

· At any point in time, each serving cell has at most one PUSCH for transmission
Moreover, it was agreed that, for PUSCH scheduling, A-SRS triggering, SP-SRS activation/deactivation and PDCCH ordered PRACH, 1-bit non-SUL/SUL indication is included in the corresponding DCI.  Naturally, for Type 2 grant free, 1-bit non-SUL/SUL indication can follow the same principle. That is, 1-bit non-SUL/SUL indication is included in Type 2 grant free activation/deactivation DCI. Therefore, Type 2 grant free can only be activated on either non-SUL or SUL UL carrier.
Regarding indication of non-SUL/SUL, following was agreed for Type 1 grant free

Agreements:

· RRC parameters for Type 1

· An MCS/TBS value

· Reuse the MCS table and TBS calculation formula and the configuration as in grant-based case 

· Indication of UL/SUL (same as the grant-based case)

However, it is not clear whether Type 1 grant free can be configured on both non-SUL and SUL UL carrier simultaneously. If it is allowed  it is still not clear which one is actually “active” for Type 1 grant free transmission because there can be one active BWP on each non-SUL and SUL UL carrier. For a common UE behavior irrespective of types of grant free, it is desirable that Type 1 UL grant free can only be configured either on SUL or non-SUL carrier. 

Proposal 3: Type 1 UL grant free can only be configured either on SUL or non-SUL carrier.
4 DCI for activation and deactivation for Type 2

To ensure the reliability, the activation/deactivation for type 2 can be supported at least with fallback DCI.  For Type 2 activation, based on RAN 1 agreement, some DCI fields are needed: 
· Header (distinguish UL/DL)
· Frequency-domain PUSCH resources
· Time-domain PUSCH resources
· VRB-to-PRB mapping
· FH flag
· Modulation and coding scheme 
Moreover, New data indicator also needs to be kept for retransmission. As discussed in section 2, UL/SUL indicator shall be kept in DCI for Type 2 grant free activation (same as grant based), as well as BWP indicator.  

For deactivation of Type 2, similar as LTE, MCS field can be set to all “1” to distinguish activation/deactivation. Moreover, the second field can be an unused field, e.g., HARQ process number, RV or TPC to different default value. For the time/frequency domain resource allocation fields, gNB may like to change it since MAC CE for confirmation needs to be send after receiving DCI for deactivation.   
Some other fields for grant based transmission can be set to default vale to reduce false alarm. More detail can be discussed after the DCI design is finalized. 

Proposal 4: For activation/deactivation of Type 2 grant-free, at least DCI format 0_0 is supported. Some field(s) in the DCI format can be set to default value for validation of activation/deactivation.
5 Interaction with SFI
Based on RAN 1 agreement, grant free transmission is treated as “measurement”, and can be canceled by SFI except the first resource activated by DCI for Type 2 grant free. For the grant free transmission with K repetition, same principle as grant based can be followed. In additional, since SFI can overwrite UL/DL direction, grant free transmission can only be transmitted on the slot indicated as uplink. This means, SFI can cancel UL grant free transmission except for the first set of transmission occasion(s) for Type 2. 

For the non-slot based UL transmission (both grant based and grant free), same principle can be followed:
· For DCI granted non-slot based multi-slot uplink transmission,  vs semi-static DL/UL assignment

· If semi-static DL/UL assignment configuration of the set symbols for one repetition has no direction confliction with scheduled PDSCH/PUSCH/PUCCH assigned symbols, the PUSCH in that set of symbols can be transmitted

· If semi-static DL/UL assignment configuration of the set symbols one repetition has direction confliction with scheduled PUSCH assigned symbols, the PUSCH transmission in that the set symbols is cancelled

In additional, SFI can cancel the transmission on the set of symbols for one repetition. This means, one repetition will be cancel if SFI indicate some of the symbols for the repetition as DL symbol(s) or flexible symbol(s).
For the slot applicable of SFI, if there is no SFI received (either miss or no transmission of DCI carrying SFI), UE shall only transmitted on the uplink slot/symbols configured by semi-static DL/UL assignment (no transmission on un-known).  Although UE may miss the SFI which overwrite known to uplink and eNB assume there may have uplink transmission for grant free, there is no much impact on detection performance. It will be the same as there is no uplink transmission. 
Proposal 5: For non-slot based UL transmission, same principle for slot based UL transmission is applied. 
6 Conclusions 

This contribution considers aspects of UL transmission without grant and proposes the following based on the discussion.

Proposal 1: In case of collision between non-slot based and slot based PUSCHs within a slot duration, the UE should attempt to drop/stop as soon as possible (up to UE implementation) the whole/remaining transmission of slot-based PUSCH and shall transmit non-slot based PUSCH.

· The UE shall not resume the dropped/stopped transmission

Proposal 2: The frequency hopping boundary for PUSCH is same as the hopping boundary for long PUSCH (i.e. the number of symbol in the first hop is floor(N/2), the number of symbol in the 2nd hop is ceil(N/2))
Proposal 3: Type 1 UL grant free can only be configured either on SUL or non-SUL carrier.

Proposal 4: For activation/deactivation of Type 2 grant-free, at least DCI format 0_0 is supported. Some field(s) in the DCI format can be set to default value for validation of activation/deactivation.

Proposal 5: For non-slot based UL transmission, same principle for slot based UL transmission is applied. 
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