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1 Introduction
In RAN2#103bis and RAN1#94bis meetings, following agreements were made:

	Agreements in RAN2#103bis

· Transmission in dedicated preconfigured uplink resources in IDLE mode is supported for UEs with a valid timing advance.

· Initially we will focus on dedicated preconfigured uplink resources in idle mode

· Shared resources can also be discussed
Agreements in RAN1#94bis

· Dedicated preconfigured UL resource is defined as an PUSCH resource used by a single UE 

· PUSCH resource is time-frequency resource

· Dedicated PUR is contention-free 

· Contention-free shared preconfigured UL resource (CFS PUR) is defined as an PUSCH resource simultaneously used by more than one UE

· PUSCH resource is at least time-frequency resource

· CFS PUR is contention-free 

· Contention-based shared preconfigured UL resource (CBS PUR) is defined as an PUSCH resource simultaneously used by more than one UE

· PUSCH resource is at least time-frequency resource

· CBS PUR is contention-based (CBS PUR may require contention resolution)

· In idle mode, dedicated PUR is supported.

· Support for CFS PUR is FFS.

· Support for CBS PUR is FFS.

· For UL transmission in preconfigured resource, fallback mechanism to RACH/EDT procedures is supported.

· Pre-configured UL resources for transmission of data are indicated by RRC signaling. At least UE-specific RRC signaling is supported.



RAN2 agreed initially we will focus on dedicated preconfigured uplink resources in idle more. In this contribution, we discuss the use cases and the usage of the dedicated pre-configured uplink resources (D-PUR).
2 Discussion
2.1 Use cases
In Rel-15, uplink early data transmission (UL-EDT) was introduced for both eMTC and NB-IoT, which mainly aims at improving the power efficiency for small packet transmission by not establishing or resuming the RRC connection. When multiple uplink packets are to be sent, the legacy RRC connection establishment or resumption procedure is used. 
Observation1: UL-EDT is used for single uplink small packet transmission to achieve the power and resources efficiency.
For UL transmission in preconfigured resources, compared with legacy RACH procedure and EDT procedure, the first two steps are skipped. Then both improved power efficiency and the latency gain can be achieved. Here, following cases can be considered when discussing the use cases of UL transmission in preconfigured resources and comparing to EDT. 

Case 1: Small data 
The difference from EDT is that if the preconfigured resource is not used, the resource is wasted and thus the resource efficiency decreases. On the other hand, whenever possible, the UE will use the preconfigured resource to transmit a small packet in one transmission, and since the resource is dedicated, there is no contention. Thus, the transmission efficiency is higher than EDT. Therefore, small packet transmission is a natural use case.
Case2: Large data
When the UE is preconfigured with an uplink resource and the data amount is larger than the resource, the UE cannot complete the data transmission in a single transmission. In this case, the RRC connection establishment or resumption procedure will have to take place. Thus, there is no benefit in power consumption and the latency gain is very limited as the whole data will only be available at the eNB after the   RRC connection is established/ resumed. Therefore, this should not be considered as the basic use case for the feature. However, in order to avoid wasting the preconfigured resource, it can be considered to make use of the preconfigured resource and skip the first steps of the RACH procedure, e.g. to transmit the RRC messages, this will also benefit power consumption and latency.
Proposal1: The use case of D-PUR is small data transmission
Proposal1a: It can be considered to use the preconfigured resource even when the whole data cannot be sent in one single transmission, e.g. to establish / resume the RRC connection.
Another aspect to consider is UE mobility. If the UE moves out of the cell, it is inefficient to preconfigure resources for UL transmission as the preconfigured resource will be wasted. If the UE moves within the cell, the TA will become invalid. For stationary UEs, the TA tends not to change, therefore it is more likely that the preconfigured resource for UL transmission can be used. Therefore, UL transmission on preconfigured resource is more suitable for stationary UEs. 
On the other hand, there may be some UEs moving temporarily or some stationary UEs changing serving cell due to change in the radio conditions. In order to improve the robustness of the mechanism, these cases should also be supported.
Proposal2: UL transmission on preconfigured resources is applicable to stationary and low mobility cases.
Additionally, since the resource for UL transmission is preconfigured, the eNB needs some prior information about the traffic pattern. The traffic should be long term predictable (for example, water meters and electricity meters reports every few hours or every day) in order to assist eNB to preconfigure the resources. Otherwise, the resource may be wasted.
Proposal3: UL transmission on preconfigured resources is applicable to predictable traffic.
2.2 Resource Pre-configuration

RAN2 has agreed transmission in dedicated preconfigured uplink resource in Idle more is supported for UEs with a valid timing advance and initially we will focus on dedicated preconfigured uplink resources in idle mode. Additionally, RAN1 has defined the dedicated preconfigured UL resource as a PUSCH resource used by a single UE. Thus, the dedicated preconfigured uplink resources should be configured by eNB via dedicated RRC signaling. 
Proposal4: The eNB configures the dedicated preconfigured uplink resources via RRC dedicated signaling.
In order for the eNB to configure the dedicated preconfigured uplink resources, it is more helpful for the eNB to acquire some assistance information e.g. UE communication pattern and traffic profile, including whether the UE is stationary or not. Based on this information, the eNB can decide whether to configure a dedicated preconfigured uplink resource or not. .
Proposal5: The eNB acquires some assistance information to help configuring the dedicated preconfigured uplink resource to the UE.
When the eNB configures the dedicated preconfigured uplink resources, one option is to configure the resources in a similar way to SPS, i.e. configure and activate the resource once and then the UE can use the resource many times. If the traffic pattern is periodic, then the dedicated preconfigured uplink resource can also be periodic and the UE can use the dedicated preconfigured uplink resources until the eNB changes or releases the configuration. 
Another option is that the preconfigured uplink resource can only be used once. After it is used, the eNB can decide whether to configure a preconfigured resource again for next UL transmission. 

For the first option (“periodic D-PUR”), the eNB configures the resource once and the UE can use it many times, which decreases the signaling overhead. The drawback is that the UE may not use the periodic D-PUR in some exception cases, which decreases the resource efficiency. For the second option (“one shot D-PUR”), even if the UE doesn’t use the D-PUR, there is not too much resource wasted. However, the drawback compared to previous option is that the eNB has to configure D-PUR every time, which will increase the signaling overhead. 
Further discussions are needed to decide which option(s) to support.
Proposal6: Following options for the dedicated preconfigured uplink resources need to be discussed:

· periodic D-PUR;

· one shot D-PUR.
2.3 Trigger conditions

For EDT, the UE shall check the size of UL data and the TBS indicated by the eNB. Besides, for UP solution, the UE needs a stored NCC. Similar conditions should allow apply for UL transmission on D-PUR. The trigger conditions for UL transmission on preconfigured resources need to consider following aspects: 
· Valid TA 
· Packet size and traffic profile: this is discussed in section 2.1. At least, the case where the full packet can be transmitted in a single UL transmission should be supported. Then the preconfigured packet size could be in a range 320-1000 bits same as for EDT. .
· Stored radio resources configuration: for the UP solution, similar to EDT, the UE AS context including the security context needs to be stored in both UE side and eNB side. For the CP solution, the UE also needs to store the D-PUR configuration.
Proposal 7: The trigger conditions can take UL EDT as a reference with the additional condition of having a valid TA. 
2.4 Procedures for CP and UP solutions
The overall procedure for the CP solution is shown in figure 1. 
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Figure 1:  UL transmission in preconfigured resources for the Control Plane CIoT EPS Optimizations
The overall procedure for UP solution is shown in figure 2. 
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Figure 2: UL transmission in preconfigured resources for User Plane CIoT EPS Optimizations
Proposal 8: UL transmission in preconfigured resources for the Control Plane CIoT EPS Optimisation follows the UL EDT procedure for the Control Plane CIoT EPS Optimization minus steps 1 and 2 of the RACH procedure.
Proposal 9: UL transmission in preconfigured resources for the User Plane CIoT EPS Optimisation follows the UL EDT procedure for the User Plane CIoT EPS Optimization minus steps 1 and 2 of the RACH procedure.
2.5 Local release of the preconfigured resources
As discussed in section 2.1, there is the possibility that the UE moves out of the cell or that the TA becomes invalid. Consequently, the dedicated preconfigured resources cannot be used.
Proposal10: Release of the dedicated preconfigured resources needs to be discussed.

Considering that the mechanism works in Idle mode and that there is no interaction between the UE and the eNB, the issue can be discussed from UE and from eNB perspective separately. 
In the UE side, when moving to another cell or the TA becomes invalid, the UE can release the resource locally. 
In the eNB side, it is beneficial to release the resource as soon as possible when it cannot be used anymore. However, the eNB may not be aware, then the resource efficiency decreases. 
In order to improve the resources efficiency, solutions to release the D-PUR in both UE and eNB side should be discussed.
Proposal11: Release of the dedicated preconfigured resources needs to be discussed from both UE and eNB perspective separately.
3 Conclusion
In this document, we discussed the transmission in preconfigured UL resources and made the following observation and proposals:
Observation1: UL-EDT is used for single uplink small packet transmission to achieve the power and resources efficiency.
Proposal1: The use case of D-PUR is small data transmission
Proposal1a: It can be considered to use the preconfigured resource even when the whole data cannot be sent in one single transmission, e.g. to establish / resume the RRC connection.
Proposal2: UL transmission on preconfigured resources is applicable to stationary and low mobility cases.
Proposal3: UL transmission on preconfigured resources is applicable to predictable traffic.
Proposal4: The eNB configures the dedicated preconfigured uplink resources via RRC dedicated signaling.

Proposal5: The eNB acquires some assistance information to help configuring the dedicated preconfigured uplink resource to the UE.
Proposal6: Following options for the dedicated preconfigured uplink resources need to be discussed:

· periodic D-PUR;

· one shot D-PUR.
Proposal 7: The trigger conditions can take UL EDT as a reference with the additional condition of having a valid TA. 
Proposal 8: UL transmission in preconfigured resources for the Control Plane CIoT EPS Optimisation follows the UL EDT procedure for the Control Plane CIoT EPS Optimization minus steps 1 and 2 of the RACH procedure.
Proposal 9: UL transmission in preconfigured resources for the User Plane CIoT EPS Optimisation follows the UL EDT procedure for the User Plane CIoT EPS Optimization minus steps 1 and 2 of the RACH procedure.
Proposal10: Release of the dedicated preconfigured resources needs to be discussed.

Proposal11: Release of the dedicated preconfigured resources needs to be discussed from both UE and eNB perspective separately.
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