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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
At the RAN1 NR AH meeting, the resource configuration for UL grant-free transmission was discussed and made the following agreements [1]:
	· For an UL transmission scheme without grant
· at least semi-static resource (re-)configuration is supported
· FFS: The resource configuration includes at least physical resource in time and frequency domain and RS parameters
· Higher-layer signaling could be similar to Rel-8 LTE SPS
· FFS: MCS
· RS is transmitted together with data
· channel structure of grant-based data transmission can be starting point



In this contribution, we further discuss resource configuration and data sending for UL grant-free transmission issues and provide some suggestions.
2. Discussion
2.1 [bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK30][bookmark: OLE_LINK31]Grant-free Resource configuration and new transmission
RAN1 had agreed that the higher-layer signaling of the grant-free transmission could be similar to Rel-8 LTE SPS. The SPS was introduced for LTE since Release8 and had been shown to be beneficial for the UL traffic as seen in the latency reduction study for LTE. The dedicated RRC configuration includes the SPS period, power control parameters and HARQ process ID, etc. Before sending the data, the SPS usage has to be activated by PDCCH after the SPS is configured to the UE. The time, frequency resource and MCS will be indicated in the PDCCH when the SPS is activated. The SPS resource can also be implicit released due to the empty buffer.
In LTE, the enhancements to SPS were recently introduced in WI L2 latency reduction techniques for LTE. With this technique, the SPS period can be 1ms and a UE uses the configured grant only when it has UL data to transmit to reduce unnecessary interference and battery consumption. For the UL grant-free transmission in NR, unnecessary interference and battery consumption should also be avoided. 
Proposal 1: The UE should skip the UL grant-free resource when it has an empty buffer.
Because we suggest that the UE can skip the UL grant-free resource when it has an empty buffer like LTE, the PDCCH activation and implicit grant-free resource release are not needed.
Proposal 2: The PDCCH activation and implicit grant-free resource release are not needed for the UL grant-free transmission.
[bookmark: _GoBack]The grant-free resource should be multiplexed by multiple users to improve the efficiency of resource usage, however the network should also avoid the unnecessary contention due to resource multiplexing for strict delay budget services, it is better the dedicated RRC signaling is used for the resource configuration to avoid the excessive collision. However for MTC services the broadcast RRC configuration signaling can be used to save the signaling overhead of system.
Proposal 3: Both the dedicated RRC signaling and broadcast RRC signaling are supported for the resource configuration of grant-free transmission.
We also assume that the Grant-free transmission is mainly used for strict delay budget services, and the RRC CONNECTION and RRC INACTIVE states are the suitable states to support strict delay budget service. It is not necessary to use the Grant-free transmission for the RRC IDLE state UE because RRC INACTIVE state UE can be configured by RRC dedicated signaling and has similar characters with RRC IDLE. 
Proposal 4: The Grant-free transmission is used only for the RRC CONNECTION and RRC INACTIVE state UE.
2.2 Retransmission  
In LTE, RLC AM is supported, i.e., RLC PDU or PDU segments may be retransmitted when the RLC status report is received which indicates this RLC PDU or PDU segments has not arrived before the T-reordering expires. However, such retransmission mechanism in RLC is not suitable for the grant-free transmission for the strict delay budget service. However for MTC services, the latency is not so urgent the ARQ can be used to guarantee the robustness.  
Proposal 5: Both UM and AM in RLC are supported for UL grant-free transmission.
It is well-known that HARQ can improve reliability by the multiple transmissions. Depending on time-frequency resource configuration, collision may happen when multiple UEs initiate UL grant-free transmission at the same time if the UEs are configured with same time-frequency resources leading to performance degradation. HARQ function can be a good tradeoff between the reliability and latency. Therefore, the gNB can configure whether the UL HARQ is used for this grant-free transmission.
Proposal 6: UL HARQ function can be configured by a gNB for the grant-free transmission.
2.3 Failure handling 
The contention based transmissions will bring uncertainty in general. In some cases, the gNB fails to decode the data from a UE but can identify the UE which has sent the data. For other cases, in contention-based resource allocations, a gNB usually fails to detect the UE identities for a particular shared resource block. Both the cases that the gNB are aware and unaware of UE identities should be studied.
Proposal 7: Both the cases that the gNB are aware and unaware of UE identities should be studied for the UL grant-free transmission.
3. Conclusion
In this contribution, we discuss the resource configuration and data sending for UL grant-free transmission issues and provide below proposals.
Proposal 1: The UE should skip the UL grant-free resource when it has an empty buffer.
Proposal 2: The PDCCH activation and implicit grant-free resource release are not needed for the UL grant-free transmission.
Proposal 3: Both the dedicated RRC signaling and broadcast RRC signaling are supported for the resource configuration of grant-free transmission.
Proposal 4: The Grant-free transmission is used only for the RRC CONNECTION and RRC INACTIVE state UE.
Proposal 5: Both UM and AM in RLC are supported for UL grant-free transmission.
Proposal 6: UL HARQ function can be configured by a gNB for the UL grant-free transmission.
Proposal 7: Both the cases that the gNB are aware and unaware of UE identities should be studied for the UL grant-free transmission.
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