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1. Introduction

At the RAN1 #94 meeting, RAN1 made the following agreements on transmission scheme in UL preconfigured resources for Rel.16 LTE IoT enhancements [1].
	Agreement

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

Agreement

For transmission in preconfigured UL resources, the UE may use the latest TA of which its validity can be confirmed

Agreement 

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.
Agreement

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 provide our views on the support of transmission in UL preconfigured resources.
2. Discussion
2.1. TA validation scheme in UL preconfigured resources
As mentioned in Section 1, RAN1 agreed that preconfigured UL resource in RRC idle mode is supported for UEs in possession of a valid TA. In LTE, once RRC connection has been established, initial TA is validated by RACH process. In this case, timeAlignmentTimer which controls how long associated TAG can be belonged with serving cells takes responsibility for TA validation mechanism. When this timer expires, the TA needs to be updated by timing advance command. Considering the case in UL preconfigured resources, if the timeAlignmentTimer does not expire, it is natural to use the current TA even in UL preconfigure resources. Such a transmission in preconfigured resources with valid TA stored from one in RRC connected mode can be baseline. We show the example procedure in Figure 1. According to type of IoT applications, IoT devices are deployed with fixed position/location, e.g. gas meter, vending machine, etc. If only stationary UEs are targeted in this work, it may be enough to enable to use valid TA with timeAlignmentTimer of longer duration. There are the following two alternatives depending on usage cases.
· Alt. 1: Make an exception of timeAlignmentTimer
In general, time variation of TA highly depends on specific use case. If low or no mobility UEs are considered, TA may not be changed for a long time. In this case, PUSCH can be transmitted in UL preconfigured resources, irrespective of timeAlignmentTimer. 
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Figure 1: Example of transmission scheme in UL preconfigured resources
However, LTE IoT should support more various demands that serve the middle or high mobility UEs. In case UEs need to update their TA, we need to discuss further how to revalidate TA in RRC idle mode.
· Alt. 2: RACH based TA revalidation
In RRC idle mode, UEs obtain TA by using 4-step RACH process. In the case of preconfigured resources, if all or part of the information corresponding to Msg. 3/4 is configured in UL preconfigured resource setup as shown Figure 1, we may compact RAR and omit the Msg. 3/4 just for TA revalidation for UL preconfigured resources. In that sense, there are a room to improve the TA revalidation scheme based on 4-step RACH process. 
Proposal 1: Enable TA validated in RRC connected mode to be used in RRC idle mode for UL preconfigure resources as long as timeAlignmentTimer does not expire. 
Proposal 2: At least following two alternatives should be considered for TA validation scheme in RRC idle mode for UL preconfigures resources. 

· Alt. 1: Make an exception of timeAlignmentTimer

· Alt. 2: RACH based TA revalidation
2.2. Shared vs. dedicated resources for UL preconfigured resources
At the last RAN1 meeting, we discuss how to configure UL preconfigured resource and made the agreements that both shared and dedicated resources needs to be further studied. If UL preconfigured resources are shared by multiple UEs associated with certain resources, it may provide better spectrum efficiency however, UL collision cannot be avoided between the UEs. Therefore, contention resolution mechanisms need to be studied carefully since performance gain with shared resources may be degraded due to collision issue especially in heavy UL traffic. On the other hand, dedicated resource is more simple and straightforward. Only resource allocation scheme needs to be studied. For example, the existing scheme, e.g. Type1/2 PUSCH transmission with configured grant defined for NR, can be reused. In general, IoT application has very low traffic and one concern for dedicated resources is resource overhead. 
Based on the discussion, this issue highly depends on the use case and the UL traffic model. Therefore, we make the following proposal.
Proposal 3: Both shared and dedicated approaches for UL preconfigured resources should be considered
Proposal 4: RAN1 should specify the possible use case for UL preconfigure resources to address specific UL traffic model
2.3. HARQ retransmission in UL preconfigured resources
In configured grant defined for NR, if a UE transmits a PUSCH without UL grant and does not receive any feedback from gNB within a certain period, the UE assume that gNB received the PUSCH correctly and retransmission is not needed. The same manner can be considered in UL preconfigured resources. If packet size is very small and detection reliability is sufficient, HARQ retransmission may not be necessary. On the other hand, some of IoT applications may need not only short latency but also detection reliability. In the case, HARQ transmission is beneficial to improve detection performance. In LTE IoT, HARQ feedback for UL transmission scheduled by dynamic UL grant is not supported since all the necessary information for UL HARQ transmission is indicated by UL grant. Considering the cases in UL preconfigured resources, once UL preconfigured resources are scheduled for one or multiple UEs, the UEs which have valid TA can transmit PUSCH in UL preconfigured resources at any time. Hence, eNB decodes blindly every slot in possible UL resources and it knows whether PUSCH data is transmitted. However, it cannot be ensured that eNB decodes UL PUSCH correctly. If gNB fails PUSCH reception, it is not clear whether HARQ feedback can be replied. Based on the discussion, we need more discussion on the details to support HARQ retransmission in UL preconfigured resources. 
Proposal 5: For transmission in preconfigured UL resources, HARQ mechanism should be studied

3. Conclusion 

In this contribution, we discuss on the support of transmission in UL preconfigured resources and made following proposals.

Proposal 1: Enable TA validated in RRC connected mode to be used in RRC idle mode for UL preconfigure resources as long as timeAlignmentTimer does not expire. 

Proposal 2: At least following two alternatives should be considered for TA validation scheme in RRC idle mode for UL preconfigures resources. 

· Alt. 1: Make an exception of timeAlignmentTimer

· Alt. 2: RACH based TA revalidation
Proposal 3: Both shared and dedicated approaches for UL preconfigured resources should be considered
Proposal 4: RAN1 should specify the possible use case for UL preconfigure resources to address specific UL traffic model
Proposal 5: For transmission in preconfigured UL resources, HARQ mechanism should be studied
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