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1 Introduction
In RAN1 #96bis, support for transmission in preconfigured UL resources in NB-IoT was discussed and the following agreements were made [1].
	Agreement
In idle mode, a UE can be configured such that TA is always valid within a given cell.
1. Up to RAN2 how to implement 
0. e.g. PUR Time Alignment Timer or NRSRP Threshold = infinity 
Agreement 
The value(s) of NRSRP threshold(s) is UE specific
Agreement
The UE monitors the NPDCCH for at least a time period after a PUR transmission.
1. FFS: Details of the time period
1. FFS: UE behaviour if nothing is received in that time period. 
1. FFS: If and how often UE monitors NPDCCH after a PUR allocation in which it has not transmitted
Agreement
Reuse existing field(s) of DCI format N0 to convey the dedicated PUR ACK
Agreement
After data transmission on PUR, upon unsuccessful decoding by eNB, the UE can expect an UL grant for retransmission on NPDCCH. Other behaviors are FFS.
Working Assumption#1
In idle mode, updating PUR configurations and/or PUR parameters via L1 signalling after a PUR transmission is supported
1. FFS: Which PUR configurations and PUR parameters will be signaled via L1
1. FFS: Definition of PUR configurations and PUR parameters
The working assumption will be automatically confirmed if for some cases L2/L3 signaling is not needed. If RAN2 decides that L2/L3 signaling is needed for all cases, the working assumption will be reverted.
Working Assumption#2
For dedicated PUR
1. During the PUR search space monitoring, the UE monitors for DCI scrambled with a RNTI assuming that the RNTI is not shared with any other UE
6. Note: It is up to RAN2 to decide how the RNTI is signaled to UE or derived
1. FFS if the UE monitors any additional RNTI which may be shared with other UEs.
1. Note: The same RNTI may be used over non-overlapping time and/or frequency resources
Send an LS to RAN2 to include two above working assumptions. Ask whether the first bullet in working assumption #2 is feasible. If it is concluded that working assumption #2 feasible, the working assumption #2 will be automatically confirmed. (LS is endorsed in eMTC agenda item)
Agreement 
For dedicated PUR in idle mode, the PUR configuration is configured by UE-specific RRC signaling.



In this contribution, we share our views on transmission in preconfigured UL resources in NB-IoT. 
2 Discussion
2.1 TA maintenance in Idle mode
In connected mode, eNB can adjust UE’s TA by a TA command, therefore when TAT is running, TA is valid for UL transmission. In idle mode, a downlink signaling should also be used to adjust UE’s TA based on UL transmission in idle mode. The downlink signaling for TA adjustment can be transmitted to UE together with HARQ-ACK or a DCI eNB transmits to the UE for scheduling a retransmission in response to a preconfigured transmission, depending on the detail contents of the HARQ-ACK and the DCI for retransmission. Alternatively, TA adjustment can be transmitted together with paging message, which can save UE power consumption for monitoring downlink control information. As for the uplink transmission for eNB to estimate TA, besides UL transmission in preconfigured resource, NPRACH transmission can also be considered. To be more specific, a NPRACH resource and preamble indices dedicated for the purpose of TA update can be configured, so that a 2-step RACH for TA update can be performed when UE determines that the TA may have become invalid. The 2-step RACH for TA update comprises 2 signaling exchanges, the first signaling is UE transmitting NPRACH preamble to eNB, and the second signaling is eNB responds UE with a RAR with only TA value and no uplink grant.
When TA is updated, the TAT should be restarted, so that the UE can use the preconfigured uplink resource when TAT is running and other configured TA validation criteria are satisfied. Therefore, when TAT expires or when other configured TA validation criteria are not satisfied, UE can first attempt to update the TA. When TA is successfully updated, UE keeps the preconfigured UL resource. And when the TA update is not successfully performed, UE fallback to legacy RACH or EDT procedure.
Proposal 1: TA update is supported to be transmitted to the UE in response to a preconfigured UL transmission.
Proposal 2: Dedicated NPRACH resource can be configured with the preconfigured UL resource for TA update purpose only.
Proposal 3: If dedicated NPRACH resource is configured, UE attempts to update the TA by NPRACH preamble transmission before releasing the preconfigured UL resource.

2.2 Retransmission for preconfigured transmission
For dedicated preconfigured resource, retransmission without fallback to legacy RACH/EDT procedure should be supported to reduce power consumption.
The first alternative is for UE to autonomously perform retransmission on the next occasion of preconfigured UL resource when NACK is received. The problems to be considered for this alternative is, if the traffic is periodic, then the next data packet cannot be transmitted because of the retransmission.

Another alternative is for UE to perform retransmission when the DCI scheduling the retransmission is received.
One method is for UE to monitor the UL grant in a time window after transmitting in the preconfigured resource, and if an UL grant scheduling retransmission is received, UE performs retransmission without transiting to RRC_CONNECTED.
Proposal 4: gNB schedules UE for retransmission on resources not overlapped with D-PUR.
Another method can be used to reduce idle UE monitoring overhead for the eNB response. That is, the search space for rescheduling DCI can be configured to share the same time and frequency resource with paging search space, i.e., UE monitors the DCI at the same time as it monitors the paging search spaces after a preconfigured resource, instead of in a time window after the preconfigured resource.
Both methods can be used, and it can be configured depending on whether DRX or eDRX is used. For example, if eDRX is used, the first alternative is more suitable to be used, while if DRX is used, the second alternative can be used to reduce the monitoring overhead.
Proposal 5: CSS with overlapping resource of Type 1-NPDCCH search space can be configured for rescheduling DCI.

2.3 Activation and Release of preconfigured resource
To maintain the eNB scheduling flexibility and resource utilization efficiency, it should be able to activate and release the preconfigured resource for UE(s) after resource configuration signaling is delivered to UEs. It is also beneficial for eNB to release preconfigured resource for certain UEs if it detected that the UE’s link quality has degraded. Doing so can lower the interference the UE causes to other uplink transmission of other UEs, and can also lower the power consumption because the transmission on preconfigured resource which are not likely to be successfully decoded can be avoided. Possible signaling for eNB to indicate to idle UEs to release the preconfigured resource can be through system information, or paging message, or transmitted by dedicated RRC message which is agreed in RAN2.

On the other hand, methods for UE to automatically release the preconfigured resource should also be designed to avoid possible interference to other uplink transmission. It was agreed in RAN2 that preconfigured UL resource is released when the eNB doesn’t detect “m” consecutive UE transmissions. For this method, HARQ-ACK can be utilized. If HARQ-ACK is mandatory for UE to monitored after every occasion of preconfigured UL resource, then UE should release the preconfigured UL resource when m consecutive NACK is received. If HARQ-ACK is only required for UE to monitor after actual transmission on preconfigured UL resource, then UE should release the preconfigured UL resource when no ACK has been received after m consecutive occasions of preconfigured UL resource. We think it is more power efficient for UE to only monitor HARQ-ACK after actual transmission on preconfigured UL resource, therefore, the latter should be considered.
Proposal 6: UE monitors HARQ-ACK after actual transmission on preconfigured UL resource.
Proposal 7: UE releases the preconfigured UL resource when no ACK has been received after m consecutive occasions of preconfigured UL resource.
In addition, the number of times eNB schedules the UE for retransmission should also be considered. For example, if under the same D-PUR configuration, the UE has been scheduled for retransmission more than m times, the UE should also release the D-PUR configuration, since it is likely the configuration is not suitable for the UE.
Proposal 8: UE releases the preconfigured UL resource when m retransmission has been scheduled since the last time D-PUR was configured.

On the other hand, when TA is validated as invalid, UE should release the preconfigured resource, and fallback to EDT or RACH for indicating eNB the release of preconfigured resource. As discussed in previous section, if UE is configured with dedicated NPRACH resource for TA update, UE should first attempt the TA update before releasing the preconfigured UL resource.

3 Conclusions
Based on the discussion, we have the following proposals.
Proposal 1: TA update is supported to be transmitted to the UE in response to a preconfigured UL transmission.
Proposal 2: Dedicated NPRACH resource can be configured with the preconfigured UL resource for TA update purpose only.
Proposal 3: If dedicated NPRACH resource is configured, UE attempts to update the TA by NPRACH preamble transmission before releasing the preconfigured UL resource.
Proposal 4: gNB schedules UE for retransmission on resources not overlapped with D-PUR.
Proposal 5: CSS with overlapping resource of Type 1-NPDCCH search space can be configured for rescheduling DCI.
Proposal 6: UE monitors HARQ-ACK after actual transmission on preconfigured UL resource.
Proposal 7: UE releases the preconfigured UL resource when no ACK has been received after m consecutive occasions of preconfigured UL resource.
[bookmark: _GoBack]Proposal 8: UE releases the preconfigured UL resource when m retransmission has been scheduled since the last time D-PUR was configured.
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