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1. Introduction 
In the last RAN2#111e meeting, RAN2 discussed small data transmissions (SDT) in INACTIVE state for NR and agreed that SDT with RRC message is supported as a baseline for both random-access (RA) and configured grant (CG) based schemes.

In this contribution, we discuss aspects of small data transmissions relating to CG-based scheme, including configuration of CG resources (dedicated or shared resources), validity of CG resources, and handling of beam selection for CG, etc.
2.  Aspects of CG-based scheme
Rel-16 supports one or more CG configurations for PUSCH transmissions in a bandwidth part (BWP) of a serving cell, at least for different services/traffic types and/or for enhancing reliability and reducing latency for the same UE in RRC_CONNECTED state. Although CG Type 1 and 2 are supported in NR, only CG Type 1 is considered for small data transmissions (SDT) in RRC_INACTIVE state based in WID.
In the last meeting, RAN2 agreed that small data transmission with RRC message is supported as baseline for both RA-based and CG based schemes. In addition, RAN2 agreed that a UE can transmit and receive multiple UL and DL packets as part of the same SDT mechanism and without transitioning a UE to RRC_CONNECTED state.

In Rel-16, CG resources are configured while a UE is in RRC_CONNECTED state. However, SDT takes place while a UE in RRC_INACTIVE state. It is assumed that a UE remains in the same cell, and CG configuration parameters do not change while a UE is in RRC_INACTIVE state. This has some similarities with PUR (Pre-configured UL Resources) specified for NB-IoT in Rel-16.
An open issue is whether CG resources (i.e. time-freq resources and DMRS) for SDT are shared or dedicated. 
In case of dedicated resources: a UE will transmit small data using a UE-specific resource (e.g. CG resource). In this case, contention resolution is not necessary as UE’s relation with the resource is known and pre-configured by the network. However, an open issue is whether dedicated CG resources are available as resources are released by default when a UE moves to RRC_INACTIVE state as described on the current NR specifications. It is not also clear how long the resource will be available for the UE even if the UE remains in the same cell. Nevertheless, if dedicated CG resource is specified and available, then a UE can use that dedicated resource if timing advance (TA) is valid, and a UE can be identified based on the resource. Subsequently, in the downlink, a UE will monitor a DCI addressed to a pre-assigned RNTI from the previous RRC-connection which could be same as the last assigned C-RNTI within the same cell or a new SDT-RNTI. Among others, a UE will monitor HARQ-ACK in the downlink after transmitting its initial data in the uplink CG resource. 
Furthermore, for the subsequent UL transmissions, an open issue is whether a UE will be scheduled by dynamic grant (DG) or still uses CG resources after initial UL message. As retransmissions must be supported anyway where gNB dynamically schedules the UL resources, it is feasible to support both CG and dynamic grant (DG) scheduling assignments for SDT.

In case of shared resources: a UE can transmit small data using a resource from common resource pool (i.e. shared resources). One way to achieve shared resources for SDT is to employ msgA PUSCH as long as resource usage is only applicable when timing advance is valid. This is useful as there is no need for separate CG resource configuration, specifically for the initial BWP where its resource is very limited, and for the reduced capability UEs which do not support large BWP (probably to be specified in Rel-18). 
In addition, a UE can identify downlink and uplink beam pair by reusing the legacy random-access procedure, hence, no need for new beam selection procedure when reusing msgA PUSCH.   
RAN2 needs to evaluate the pros and cons of “CG shared resources” as it seems visible due to reusing the existing 2-step RACH specification fully or partially, such as msgA PUSCH configurations, beam selection procedure. 
Proposal 1: RAN2 should evaluate the pros and cons of CG shared resources based on “msgA PUSCH” configuration as it seems visible to reuse at least some part of the existing 2-step RACH specification. 

TA timer: For CG based solution, UL synchronization must be maintained in order to avoid a loss of orthogonality among adjacent users within the same cell. Hence, legacy time-alignment (TA) must be maintained also in RRC_INACTIVE state. The open issue is how to verify the validity of TA timer. Some conditions were already specified for PUR, such as RSRP change; however, it is open for discussion whether all these legacy conditions are applicable to SDT.
Furthermore, if CG resource is valid, a UE should prioritise to select CG resource, otherwise a UE should select RACH-based schemes.

DRX: In Rel-16, a number of aspects were discussed in NB-IoT, but were not considered, e.g. monitoring for downlink application layer ACK. After an uplink CG/PUR transmission, a timer is started where the UE monitors PDCCH for any potential downlink application layer ACK. The delay in receiving the application layer ACK depends on the service and can be a few hundreds of ms. In the interest of power saving, it is therefore beneficial if the UE can perform DRX during this PDCCH monitoring period in RRC_INACTIVE state. 
Proposal 2: A UE can be configured to perform DRX when monitoring for PDCCH after an uplink CG transmission.

3. Conclusions
In this contribution, we have discussed aspects of small data transmissions relating to CG-based scheme, and we have the following proposals:

Proposal 1: RAN2 should evaluate the pros and cons of CG shared resources based on “msgA PUSCH” configuration as it seems visible to reuse at least some part of the existing 2-step RACH specification. 

Proposal 2: A UE can be configured to perform DRX when monitoring for PDCCH after an uplink CG transmission.
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