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1 Introduction
In the last RAN2 Ad Hoc meeting, some progress was reached, and there are still issues not concluded. In this contribution, we discuss the remaining issues and provide the proposals.
2 Discussion
How the UL grant size is determined
During the last RAN2 Ad-Hoc meeting, it is FFS how the UL grant size is determined. 
The UL grant size mainly contains UL resource allocation, MCS, redundancy version, and so on. Among them, UL resource and MCS can be pre-configured to serve the limited size of data, especially for the infrequent data transmission, e.g. only one packet to be transmitted. UE data is transmitted in the common resources. For redundancy version, a simple way is to pre-define the version rule in specification.
Therefore, in order to save signaling overhead and UE power consumption, the grant-free method can be used for data transmission in inactive state. The following figure provides an example.
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Figure 1: Uplink data transmission in INACTIVE state on the common resource
When the uplink data arrives, UE sends the UL data directly via the configured uplink common resource. If needed, UE can firstly initiate the UL synchronization procedure, and after receiving the TA command from network, UE transmits uplink data on the allocated uplink common resources with the pre-configured MCS.
Proposal 1: Grant-free method can be used for data transmission in INACTIVE state. 
Proposal 2: The UL resource and the MCS can be pre-configured in a cell for data transmission in INACTIVE state.

Proposal 3: The rule of redundancy version can be pre-defined in specification.

In order to further improve the system resource efficiency, a set of MCS can be pre-configured, and UE can select the suitable MCS based on its condition, e.g. the radio link condition or the size of buffered data. If UE is in bad coverage or UE has a little volume of data to be transmitted, UE can select a smaller MCS to improve the transmission reliability. It can be FFS that how gNB can be informed that selected MCS information. 

Proposal 4: A set of MCS can be pre-configured in a cell for improving system resource efficiency.
Proposal 5: UE in INACTIVE state selects a MCS to transmit uplink data based on the pre-defined rule. It is FFS how to define the rule.
Proposal 6: It is FFS that how gNB can be informed the selected MCS before decoding the UL data.
ARQ and HARQ feedback
ARQ
If considering the URLLC service transmitted in INACTIVE state, the ARQ needs to be supported.
The feedback information in RLC layer is transmitted as MAC SDU. For UL data transmission, the ARQ feedback can be transmitted as the downlink data, i.e. DL grant-free method. In order to identify which UE the feedback information belongs to, the UE ID should be included in the MAC PDU. After sending UL data transmission, UE monitors the common downlink resource; and decodes the UE ID in MAC PDU. If it is its own UE ID, then it forwards the feedback to RLC layer.
Proposal 7: The ARQ feedback information for uplink data could be transmitted as the downlink data, i.e. DL grant-free method.
Proposal 8: A UE ID needs to be included in MAC PDU of ARQ feedback for contention resolution.
HARQ
In LTE, the feedback information for UL data transmission can be carried in PDCCH channel, e.g. NDI information to inform UE retransmitting the UL data. The similar solution can be used in HARQ feedback for INACTIVE data transmission. When UE is in INACTIVE state, UE stores the pre-configured C-RNTI, and monitors the downlink control channel addressed with the C-RNTI. If network receives the UL data from the UE in INACTIVE state, the network sends the HARQ feedback in the downlink physical control channel. UE decodes the downlink physical control channel with the C-RNTI.
Proposal 9: HARQ feedback information can be carried by physical control channel addressed with pre-configured C-RNTI.
DRX in INACTIVE state
In INACTIVE state, UE needs to monitor the paging message. In order to achieve this intention, the LTE-like mechanism in idle mode can be re-used. UE in INACTIVE state calculates the paging occasion using the pre-defined rule aligned with the network. The detailed rule can be FFS.
Proposal 10: UE in INACTIVE state monitors paging in the calculated occasions using the pre-defined rule.

Except for paging monitoring, UE needs additional wake-up time to receiving the downlink data. For example, when UE sends UL data, UE needs to receive HARQ feedback or ARQ feedback. Normally, the DRX cycle for paging is set to a relatively long value for better power consumption, if ARQ feedback is sent at paging occasion, the feedback delay could be increased, which may not satisfy the QoS of the traffic.
A possible solution is to request UE to monitor downlink channel or downlink resource for a period of time after sending UL data. While the period of time expires, UE can enter sleep mode or retransmit the UL data if needed. The general description can be illustrated as the following Figure 2.
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In Figure 2, except for the paging occasions in which UE wakes up to monitor paging, ARQ/HARQ monitoring occasion are introduced for UE to receive the ARQ/HARQ feedback. After UE has sent the UL data, it starts the on-duration timer T1 (e.g. Figure 2-b). Additionally, UE can start on-duration timer T1 after a round-trip time T2 for ARQ/HARQ (e.g. Figure 2-c), and during the period of T2, UE can enter into sleep mode for further power saving. 
Proposal 11: UE wakes up to receive ARQ/HARQ feedback of UL data during the pre-configured on-duration time after UL data transmission.
Selection of data transmission in INACTIVE state

During the RAN2 Ad-Hoc meeting, it was agreed that UE decides whether to use small data transmission based on amount threshold of data in the UE’s buffer. And it is FFS other aspects, e.g. latency is considered.
Considering the major intention of transmitting data in INACTIVE state is to decrease signaling overhead and transmission delay, data with low latency are expected to be sent in INACTIVE state. Therefore, the latency aspects should be considered when UE determine whether to transmit data in INACTIVE state. There could be two possible alternatives to achieve the goal.

Alt1:
gNB has the knowledge of the QoS attributes for each bearer and can configure the UE with the bearers having low latency requirement. UE determines whether to use data transmission in INACTIVE state based on the configured bearers if there is data belonging to these bearers.
Alt2: UE has also the knowledge of the QoS attributes for each bearer, and can determine whether to use data transmission in INACTIVE state based on the configured latency threshold.
It seems that Alt1 provides simpler UE implementation, and is preferred.
Proposal 12: gNB configures UE with the bearers having low latency requirement. UE determines whether to use data transmission in INACTIVE state based on the configured bearers.
State transition between INACTIVE state and CONNECTED state
5: RRC state transition from CONNECTED to INACTIVE uses (at least) an 'inactivation' procedure.

6: The RRC state transition from INACTIVE to CONNECTED using an RRC procedure 

FFS Whether the RRC state transition from INACTIVE to CONNECTED can follow three step, two-step and one-step procedure.
7: The RRC state transition from INACTIVE to IDLE is supported 

FFS For what cases this transition is supported (e.g. reject from network, other failure cases, other cases, etc).
In the last RAN2 meeting, it was concluded that the RRC state transition from INACTIVE to CONNECTED uses an RRC procedure and from CONNECTED to INACTIVE uses (at least) an 'inactivation' procedure. In order to save signaling and UE power consumption further, it should be possible to transmit to INACTIVE from CONNECTED without RRC signaling. The potential ways could be, e.g. based on transition-timer or based on assisted information carried along with the last data. The details can be FFS.
Proposal 13: State transition to INACTIVE from CONNECTED without RRC signaling should be supported. The details can be FFS.
Furthermore, it was also concluded in Ad Hoc meeting that the RRC state transition from INACTIVE to IDLE should be supported, but the exact case is FFS. Firstly, if network needs to maintain a large amount of UE context and S1 connections, the network should be able to transfer the UE to IDLE state when considering the INACTIVE state is not appropriate. Furthermore, it is also reasonable to support the UE request for transferring from INACTIVE to IDLE, maybe because the UE consider it would not transmit anything in a short period.

Proposal 14: Both network triggered and UE triggered state transition from INACTIVE to IDLE should be supported.
3 Conclusion
In this contribution, we analyze the potential data transmission mechanism in INACTIVE state and provide corresponding observations and proposals.

Proposal 1: Grant-free method can be used for data transmission in INACTIVE state. 

Proposal 2: The UL resource and the MCS can be pre-configured in a cell for data transmission in “inactive” state.

Proposal 3: The rule of redundancy version can be pre-defined in specification.
Proposal 4: A set of MCS can be pre-configured in a cell for improving system resource efficiency.

Proposal 5: UE in INACTIVE state selects a MCS to transmit uplink data based on the pre-defined rule. It is FFS how to define the rule.

Proposal 6: It is FFS that how gNB can be informed the selected MCS before decoding the UL data.

Proposal 7: The ARQ feedback information for uplink data could be transmitted as the downlink data, i.e. DL grant-free method.

Proposal 8: A UE ID needs to be included in MAC PDU of ARQ feedback for contention resolution.
Proposal 9: HARQ feedback information can be carried by physical control channel addressed with pre-configured C-RNTI.
Proposal 10: UE in INACTIVE state monitors paging in the calculated occasions using the pre-defined rule.

Proposal 11: UE wakes up to receive ARQ/HARQ feedback of UL data during the pre-configured on-duration time after UL data transmission.
Proposal 12: gNB configures UE the bearers with low latency requirement. UE determine whether to use data transmission in INACTIVE state based on the configured bearers.
Proposal 13: State transition to INACTIVE from CONNECTED without RRC signaling should be supported. The details can be FFS.
Proposal 14: Both network triggered and UE triggered state transition from INACTIVE to IDLE should be supported.
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