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Introduction
In RAN meeting #80, the Rel-16 WID on additional enhancements for NB-IoT was approved [1]. One of the objectives is to improve UL transmission efficiency and/or UE power consumption. In RAN1#94, it is agreed on UL transmission in preconfigured resources that[2]:
· Idle mode based pre-configured UL resources is supported for UEs in possession of a valid TA
· FFS: Validation mechanism for TA
· FFS: How the pre-configured UL resources is acquired
· For transmission in preconfigured UL resources, the UE may use the latest TA of which its validity can be confirmed
· Study both shared and dedicated resource for preconfigured UL resources. If both shared and dedicated resources are supported, strive for commonality in design of both resource types.
· HARQ procedures for transmission in preconfigured UL resources should be studied and the following aspects should be considered: 
· Whether to support HARQ;
· If supported, details of HARQ design including the number of HARQ processes;
· Whether ACK/NACK is necessary
· Fallback mechanisms should be considered, e.g. fallback to legacy RACH/EDT procedures.
In this contribution, we consider further details on UL transmission in preconfigured resources.
Discussion
TA Validity
In order to ensure the orthogonality of uplink transmission and avoid intra-cell interference, eNB requires different UE signals that from the same subframe but different RBs arrive at eNB at substantially aligned time. eNB can correctly decode the uplink data as long as eNB receives the uplink data sent by UE within the CP. LTE introduces Uplink Timing Advance mechanism to ensure the time synchronization. In practical system, eNB determines the TA value of each UE by measuring its uplink transmission. 
During random access process, eNB determines the timing advance by measuring the preamble sent by UE, and sends Timing Advance Command to UE by RAR. In RRC_CONNECTED mode, eNB updates TA based on UE's uplink transmission. In theory, any UE uplink signal (DMRS/ACK/NACK NPUSCH, etc.) can be used to measure timing advance.
ENB configures a timer (timeAlignmentTimer) by RRC signaling for UE, and UE uses the timier to determine whether uplink transmission is synchronized at the MAC layer. When UE receives a Timing Advance Command from eNB, the UE will start or restart the timer. If the timer is expired, it is considered that the UE is out of synchronization and will trigger the RACH process if UL data is sent later. In legacy system, UE releases TA value and timer when it is out of connected mode. For UEs that transmit data in UL preconfigured resources, The TA value and the timeAlignmentTimer can be stored and used in IDLE mode.
Proposal 1: For UEs that transmit data in UL preconfigured resources, the TA value and the timeAlignmentTimer can be stored and used in IDLE mode. 
Main factors that affect the TA include the change of transmission delay due to UE mobility, doppler shift, link switching, and UE crystal oscillator drifting. The first three factors are all due to UE movement. Therefore, The timeAlignmentTimer can be designed according to the UE mobility. For stationary UEs, The TA hardly changes and it is feasible to configure the timeAlignmentTimer parameter as a very long time even ‘infinity’. For UEs with low mobility, the timeAlignmentTimer parameter can be set to appropriate time that fit UE mobility characteristic. As for UEs with high mobility, the TA changes frequently and it seems not feasible to use the TA value stored in connected mode, so this kind of UEs need to acquire new TA by RACH or EDT before transmission in UL preconfigured resources. 
Proposal 2: The change of TA is mostly due to UE movement, therefore the timeAlignmentTimer parameter should be reconfigured according to the UE mobility.
UL preconfigured resource configuration
[bookmark: _GoBack]Due to the UL-preconfigured resource transmission is grant-free, and there is no random access and uplink scheduling process, the UL preconfigured resource parameters shall be configured in advance. In RAN1 meeting #94, three alternatives are provided for configuration of UL transmission in preconfigured resources[3]:
· Alt 1: UE-specific RRC signaling
· Alt 2: System Information based signaling
· Alt.3: Combination of Alt.1 and Alt.2
The system information is cell level information, i.e., it takes effect on all the UEs that access the cell. System information carriers some basic features of current cell or network and some common features of users, but it’s not enough, and UE-specific RRC signaling is also significant for data transmission in UL-preconfigured resources.
Proposal 3: Both UE-specific RRC signaling and System Information based signaling need to be considered to configure the UL-preconfigured resource.
HARQ
In the NB-IoT system, non-synchronous HARQ is used in uplink transmission as in downlink transmission, i.e., if required, retransmission will be performed according to the newly received DCI. In addition, only one HARQ process is supported in order to reduce the UE’s complexity. 
For UE data transmission in UL preconfigured resources, UE does not know whether eNB detects/decodes the data or not if no feedback is received from eNB. Therefore, the HARQ procedure should be considered. 
Proposal 4: For data transmission in UL preconfigured resources, the HARQ procedure should be considered and one HARQ process shall be supported.
The rough HARQ procedure would be as follows:
i) UE  eNB : UE transmits UL data in preconfigured resources.
ii) UE  eNB : eNB sends NPDCCH with DCI for feedback.
iii) One of the following cases will happen:
· case 1 : eNB successfully decodes the data, it sends an ACK in DCI N0.
· case 2 : eNB fails to decode the data, it sends NPDCCH (DCI N0 with NACK, MCS,RV ) for retransmission in a new preconfigured resource or NPDCCH(DCI N1) for PDCCH order RACH.
· case3 : eNB fails to detect the data, it sends nothing and UE initiates RACH or EDT after monitoring the NPDCCH for a certain window of time.
Proposal 5: ACK/NACK shall be sent in NPDCCH with DCI from eNB to indicate the following UE behaviours.
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In this contribution, we consider further details on UL transmission in preconfigured resources and make the following proposals.
Proposal 1: For UEs that transmit data in UL preconfigured resources, the TA value and the timeAlignmentTimer can be stored and used in IDLE mode.
Proposal 2: The change of TA is mostly due to UE movement, therefore the timeAlignmentTimer parameter should be reconfigured according to the UE mobility.
Proposal 3: Both UE-specific RRC signaling and System Information based signaling need to be considered to configure the UL-preconfigured resource.
Proposal 4: For data transmission in UL preconfigured resources, the HARQ procedure should be considered and one HARQ process shall be supported.
Proposal 5: ACK/NACK shall be sent in NPDCCH with DCI from eNB to indicate the following UE behaviours.
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