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1 Introduction

In RAN1 NR Ad-hoc#2 meeting, the followings were agreed for UL data transmission without grant.
Agreements:
· Type of UL data transmission without grant

· Type 1: UL data transmission without grant is only based on RRC (re)configuration without any L1 signalling 

· Type 2: UL data transmission without grant is based on both RRC configuration and L1 signalling to activation/deactivation for UL data transmission without grant

· Note: functionality of modification is achieved the L1 signalling by activation

· Type 3: UL data transmission without grant is based on RRC configuration, and allows L1 signalling to modify some parameters configured by RRC but no L1 signalling for activation

· For UL data transmission without grant, type 1 and type 2 have already been agreed, FFS type 3. 

· FFS the reliability issues for L1 signalling.

· For Type 1 UL transmission without UL grant, the RRC (re-)configuration includes at least the following

· Periodicity and offset of a resource with respect to SFN=0 

· Time domain resource allocation 

· Frequency domain resource allocation 

· UE-specific DMRS configuration

· Note: 

· one TB is mapped to a resource at least consisting of time/frequency-domain resource

· RAN1 will not introduce specific resource allocation and DMRS configuration for UL data transmission without grant separate from UL data transmission with UL grant within the Rel.15 WI

· An MCS/TBS value

· Number of repetitions K

· Power control related parameters

· FFS HARQ related parameters

· FFS if multiple resources can be configured

· For Type 2 UL transmission without UL grant

· The RRC (re-) configuration for resource and parameters includes at least the following

· Periodicity of a resource

· Power control related parameters

· At least the following additional parameters for the resource are given by L1 signalling

· Offset associated with the periodicity with respect to a timing reference indicated by L1 signalling for activation

· FFS: the timing reference 

· Time domain resource allocation 

· Frequency domain resource allocation 

· UE-specific DMRS configuration

· An MCS/TBS value

· Note: 

· one TB is mapped to one resource 

· RAN1 will not introduce specific resource allocation and DMRS configuration for UL data transmission without grant separate from UL data transmission with UL grant within the Rel.15 WI

· FFS multiple resources can be configured

· FFS HARQ related parameters

· FFS whether number of repetitions K is configured by RRC signalling and/or indicated by L1 signalling

Agreements:
· In addition to the RS parameters, time and frequency resource are configured in a UE-specific manner.

· Note: it is common understanding that the time and frequency resources configured for a UE may or may not collide with those for another UE (to be captured in the LS).
· WA: Both DFT-S-OFDM and CP-OFDM are supported for UL transmission without grant.

· NR supports more than 1 HARQ process for UL transmission without grant

Agreements:
· RAN1 considers that UE transmitting UL transmission without UL grant can be identified based on time/frequency resources and RS parameter(s). 
Agreements:
· The same TA adjustment procedure/mechanism (including expiration of TA timer) is applied to UL transmission with and without UL grant
· For UL transmission without UL grant, 
· Open-loop power control based on pathloss estimate is supported.
· FFS: Closed-loop power control is supported, which is based on NW signaling.
· A UE shall not transmit anything on configured resources for UL transmission without UL grant when there is no transport block to transmit. 
· FFS: UCI piggybacking with transport block is supported for UL transmission without UL grant.

This contribution considers remaining aspects of UL data transmission without UL grant.
2 Discussion
In NR, it has been agreed to support two types (i.e., Type 1 and Type 2) of UL data transmission without grant. For Type 1, a UE can transmit UL data on the RRC configured resources without receiving any L1 activation command. This option is beneficial for URLLC to minimize latency which may be occurred to receive L1 signaling for activation after completion of RRC (re)configuration. Also, the UE is not required to monitor any L1 signaling for activation/release. For Type 2, the UE can transmit UL data on the RRC configured resources after activating by L1, which is similar to LTE UL SPS framework.
New type of UL data transmission without grant
In the RAN1 Ad-Hoc#2, it was identified there may be a new type of UL data transmission without grant (i.e. Type 3). In this option, the UE can transmit UL data on the RRC configured resource without receiving L1 signaling for activation but some RRC configured parameters can be modified by L1 signaling. Therefore, the network is able to modify the configured resources when required based on the network load and radio resource conditions. However, the modification can also be done by RRC reconfiguration in Type 1. In addition, compared with Type 1, the UE is required to monitor additional DCI for modification in Type 3. Furthermore, a benefit of Type 3 is only to minimize latency to receive L1 signaling for activation, which is marginal compared with Type 2. Therefore, it is not desirable to introduce additional type of UL data transmission without grant in NR.

Proposal 1: Type 3 UL data transmission without grant is not supported in NR
Reliability for L1 signaling
For LTE UL SPS, MAC Control Element based confirmation mechanism was introduced when the UE receives activation or release command for the configured resources. Because it is allowed for a UE not to transmit signal on the configured resources for UL SPS when there is no transport block to transmit, a mechanism for eNB to be able to know whether the UE is successfully received the command for activation and release was necessary.

In NR, it is also supported that the UE cannot transmit signal on the resources for UL data transmission without grant when there is no transport block to transmit. In addition, if UL data transmission without grant is applied for URLLC, reliability of L1 signaling for both activation and release should be carefully considered. For example, if a UE is failed to decode L1 signaling for release, the UE may continue to transmit UL data transmission on the configured resources, which may result in collision with other UE’s UL data transmission with grant. If the UE misses L1 signaling for activation, the latency requirement of URLLC may not be guaranteed. Therefore, similar mechanism as in LTE is required for gNB to know whether the UE is successfully received the command for activation and release. Considering reliability for URLLC which is more important, MAC CE based confirmation as in LTE can also be applied in NR.
Proposal 2: L2-based confirmation for reception of activation and release command should be considered for UL data transmission without grant
Timing reference for Type 2 UL data transmission without grant

In LTE, SPS occasion is determined by taking into account the subframe where UE receives L1 activation command. In NR, a timing relationship between UL assignment and corresponding UL data transmission will be indicated to a UE by L1 signaling. In other words, a field to indicate the timing relationship between UL assignment and corresponding UL data transmission will be appeared in a UL grant so that the DCI for activation of UL data transmission without grant also includes the timing relationship which can be used to determine occasion of the configured resources. That is, the timing reference is the transmission of DCI for activation. The UE determines the occasion based on the DCI for SPS activation and timing information indicated in the DCI.
Proposal 3: DCI for SPS activation can be used for the timing reference.
Repetition number K for Type 2 

Type 2 needs to be activated by L1 signaling, and the TBS/MCS, time frequency resource allocation are also configured by L1 signaling. Compared with Type 1, Type 2 provides more flexibility. Repetition is used to increase reliability, i.e., further lower the code rate, which is complementary of MCS. It makes more sense to configure repetition number in DCI to ensure the reliability based on channel status and code rate with TBS/MCS indicated by L1 signaling. 
Proposal 4: For Type 2, the number of repetitions K is indicated by L1 signalling.
HARQ operation
For grant-based retransmission of an UL transmission without grant, a method to identify which of previous UL transmissions without grant is triggered for retransmission by receiving UL grant. One example is to assign a configured resource for UL transmission without grant (e.g. frequency and time resource or DMRS cyclic shift, etc.) to a HARQ process ID. Based on HARQ process ID indicated by UL grant, the UE can identify which of previous UL transmissions without grant is triggered for retransmission. Another example is to define HARQ process ID per slot/subframe index as in LTE. Since HARQ process ID of is mapped to an UL transmission without grant, the UE can switch UL transmission without grant to grant-based retransmission accordingly when UL grant is received.
Proposal 5: Grant-based retransmission of a previous UL transmission without grant can be supported based on HARQ process ID.
In addition, the initial UL transmission without grant can include UE identification, for example, explicit UE ID information (e.g. C-RNTI) or implicit UE information such as a DMRS cyclic shift (assuming use of ZC sequences) specific signature. Additionally, to indicate whether the UE has remaining data to transmit and to facilitate grant-based subsequent transmission, the UE can include BSR with the initial UL data transmission without grant. If a gNB successfully decodes the data transmission from the UE and determines that the UE has remaining data to transmit (e.g. from a BSR report), the gNB can switch scheduling for UE to grant-based transmissions.
Proposal 6: A UE can be configured to report BSR when configured for grant-free transmission.

ACK/NACK feedback
For grant-free UL transmission, K repetitions including initial transmission for the same transport block are supported in NR. When a UE is configured with K repetitions for a TB transmission, the UE can continue repetitions 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

· The number of repetitions for that TB reaches K. 

The other possible condition for early termination of repetition is that if an acknowledgement/indication of successful receiving of that TB is received from gNB. The UL grant with toggled NDI bit can already provide acknowledgement. The benefits of introducing a dedicated channel/signal carrying HARQ-ACK may be reduce system overhead or reduce the latency. However, a PHICH like channel requires reserved resource. For UL transmission without grant, the overhead to reserve PHICH resource is not acceptable.  If the DL control channel overhead is important, a group common PDCCH can be considered to provide HARQ-ACK for the group of UEs configured for UL transmission without grant. The DCI size can be the same as the one for UL grant, which will not increase UE blind detection time. One the other hand, the group common DCI can be used to trigger a retransmission after K repetition. The configured uplink resource for corresponding HARQ process number can be used for retransmission if an NACK is received in the group common DCI. 
Proposal 7: Group common PDCCH can be considered to provide HARQ-ACK feedback for grant-free uplink transmission.
Closed-loop power control
The initial transmission of the grant-free UL transmissions can be determined based on open-loop power control. Parameters for the open-loop power control are semi-statically configured. If the power for initial transmission needs to adjust, group common PDCCH like DCI format 3/3A in LTE can be used. For L1-activated grant-free transmission, L1 signaling for modification can also be used for power control of initial transmission. The power for retransmission can be controlled by UL grant.
Proposal 8: Group common DCI (like DCI format 3/3A in LTE) based power control is supported for grant-free UL transmission
3 Conclusions 

This contribution considers aspects of procedures for UL data transmission without UL grant and proposes the following based on the discussion.
Proposal 1: Type 3 UL data transmission without grant is not supported in NR
Proposal 2: L2-based confirmation for reception of activation and release command should be considered for UL data transmission without grant
Proposal 3: Timing relationship between UL assignment and corresponding UL data transmission can be used to determine occasion of the configured resources

Proposal 4: For Type 2, the number of repetitions K is indicated by L1 signalling.

Proposal 5: Grant-based retransmission of a previous UL transmission without grant can be supported based on HARQ process ID.
Proposal 6: A UE can be configured to report BSR when configured for grant-free transmission.

Proposal 7: Group common PDCCH can be considered to provide HARQ-ACK feedback for grant-free uplink transmission.
Proposal 8: Group common DCI (like DCI format 3/3A in LTE) based power control is supported for grant-free UL transmission
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