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1 Introduction

In RAN1 #89, the following was agreed for grant-free UL transmission.
Agreements:
· If network configures, UL data transmission without UL grant can be performed after semi-static resource configuration in RRC without L1 signalling 
· If network configures, L1 signaling for activation/deactivation and/or modification on parameters for UL data transmission without UL grant can be applied
· RAN1 is discussing whether the mechanism to distinguish UL SPS and UL data transmission without UL grant is necessary.

This contribution considers aspects of procedures for UL data transmission without UL grant.
2 Discussion
Based on the recent agreements, grant-free resources can be pre-activated using RRC configuration, i.e. grant-free resources are activated without explicit transmission of L1 activation command. This is mainly for URLLC service where additional latency may be occurred to receive L1 activation command after RRC configuration. Therefore, two types of grant-free configurations can be considered.
1) Pre-activated grant-free transmission
· UE can transmit UL data on the RRC configured grant-free resource without receiving L1 activation command

2) L1-activated grant-free transmission
· UE can transmit UL data on the RRC configured grant-free resources only after reception of L1 activation command

In addition to above grant-free configurations, UL SPS can also be considered. Since general operational aspects between grant-free UL transmission and UL SPS are not different, it would be beneficial to have a common design framework for both grant-free and SPS transmission including activation/deactivation procedure. The major difference between the grant-free and SPS would be on the detail configurations, which is up to RAN2 discussion. 

Proposal 1: A design for grant-free and UL SPS transmission should be common as much as possible
· Details are up to RAN2 discussion
HARQ-ACK feedback for grant-free UL transmission
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 condition for early termination of repetition is that if an acknowledgement/indication of successful receiving of that TB is received from gNB. For a grant-free UL transmission, especially for URLLC service, the number of repetitions K may not be large and consecutive resources will be used for repetition due to low latency requirements (<1ms). Considering minimum required processing time of gNB to decode a TB and transmit ACK indication of the TB to UEs and required processing time of UE to detect/decode the received indication, benefits from early termination may be limited.

Observation 1: Considering required processing time of gNB/UE, introducing a new channel/signaling for an acknowledgement/indication of successful receiving of the TB may not be beneficial at least for URLLC

Therefore, further study on the necessity of ACK indication should be required at least for URLLC use case. If it is necessary for URLLC, a group common PDCCH can be considered. Considering control channel overhead, the group common PDCCH is more efficient than UE-specific PDCCH.

Proposal 2: Further study on the necessity of ACK indication for early termination is required at least for URLLC use case 
· If necessary, a group common PDCCH can be considered
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 3: Group common DCI (like DCI format 3/3A in LTE) based power control can be considered for grant-free UL transmission
2.1 RAN2 related issues
Timing reference for grant-free UL transmission
In LTE, SPS grant occasion timing reference is determined by UE taking into account the subframe where UE receives L1 activation command. Specifically, UE determines the Nth grant for the UL SPS according to:
(10 * SFN + subframe) = [(10 * SFNstart time + subframestart time) + N * semiPersistSchedIntervalUL + Subframe_Offset * (N modulo 2)] modulo 10240.
Here, SFNstart time and subframestart time are the SFN and subframe, respectively, at the time where L1 activation command is received. Therefore, in absence of L1 activation command (i.e. pre-activated grant-free UL transmission), UE would not be able to determine the grant-free transmission occasions using the SPS framework.

Observation 2: LTE SPS grant timing calculation is not applicable to determine grant-free transmission occasions when UE initiates grant-free transmission without reception of L1 activation command

Without explicit L1 activation command, the grant-free occasion calculation needs to be revisited. One option to resolve this issue is by determining grant-free resource time index based on the subframe where UE receives the RRC configuration. Another example is that network provides subframe/slot/symbol reference in grant-free RRC configuration to determine grant-free transmission occasions.

Proposal 4: Network provides subframe/slot/symbol reference in grant-free RRC configuration to determine grant-free transmission occasions, for the case when UE can perform grant-free transmissions without reception of L1 activation command

Activation/deactivation of grant-free UL transmission
Even with absence of L1 activation command, network should have some means to deactivate the grant-free resources when required based on the network load and radio resource conditions.

Proposal 5: UE deactivates grant-free resources if UE receives L1 deactivation command irrespective of type of activation mechanism employed during grant-free RRC configuration
Also, after grant-free resources are deactivated, network should not be required to retransmit the RRC configuration message to re-activate pre-configured resources, which leads to excessive network signaling overhead. Once grant-free resources are configured, network should be able to control the activation/deactivation using normal L1 commands.

Proposal 6: Grant-free resources can be reactivated by L1 activation command irrespective of type of activation mechanism employed during grant-free RRC configuration

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: A design for grant-free and UL SPS transmission should be common as much as possible

· Details are up to RAN2 discussion
Proposal 2: Further study on the necessity of ACK indication for early termination is required at least for URLLC use case 
· If necessary, a group common PDCCH can be considered
Proposal 3: Group common DCI (like DCI format 3/3A in LTE) based power control can be considered for grant-free UL transmission
Proposal 4: Network provides subframe/slot/symbol reference in grant-free RRC configuration to determine grant-free transmission occasions, for the case when UE can perform grant-free transmissions without reception of L1 activation command

Proposal 5: UE deactivates grant-free resources if UE receives L1 deactivation command irrespective of type of activation mechanism employed during grant-free RRC configuration
Proposal 6: Grant-free resources can be reactivated by L1 activation command irrespective of type of activation mechanism employed during grant-free RRC configuration
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