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1. Introduction

The Rel-16 Work Item Descriptions for LTE-M [1] and NB-IoT [2] contain a common objective on improving the uplink transmission efficiency and/or UE power consumption by means of transmission in preconfigured resources:

Improved UL transmission efficiency and/or UE power consumption:

· Specify support for transmission in preconfigured resources in idle and/or connected mode based on SC-FDMA waveform for UEs with a valid timing advance [RAN1, RAN2, RAN4]

· Both shared resources and dedicated resources can be discussed

· Note: This is limited to orthogonal (multi) access schemes

In this tdoc we discuss the DPUR design details related to Early L1 ACK and application layer response.
This PUR L1 Ack and application layer response is discussed for NB-IoT, but not agreed in RAN1 for MTC. 

This document has a corresponding RAN1 tdoc [6].
2.  PUR L1 ACK, and application layer response
In RAN2 #107 the following was agreed:
	· RAN2 confirm the intention of the previous agreement as follows:

· If RRC response message is not needed, eNB may send L1 ACK to acknowledge the PUR transmission in UL. The L1 ACK concludes the PUR procedure and UE moves to Idle.


In RAN2#107bis the following agreements where made [4]; 

	Agreements:

· Working assumption: PUR is indicated as enabled in the cell using a flag in SIB2. Upon detecting that SIB indication of PUR support is turned off in the cell, UE shall release all PUR configurations. Existing SIB update mechanism is used to update the indication. 

· PUR configuration can be provided without PUR Configuration Request from the UE, therefore optional radio access capabilities (separate for UP and CP) to indicate UE is capable of performing UL transmissions using PUR are introduced. 

· When UE initiates RACH/EDT, whether it has PUR configuration(s) is not explicitly notified to the network.

· PUR (re)configuration is not supported in RRCEarlyDataComplete. 

· In case PUR (re)configuration is provided in RRC Connection release, no additional explicit success/failure indication is introduced, i.e., existing methods are sufficient.

· No further UE behaviour is specified in case successful PUR reconfiguration is not confirmed using the existing methods (i.e., the PUR configuration that the UE considers valid depends on whether UE received the reconfiguration). It is up to the network implementation how to handle this scenario. 

· NW releases PUR only upon successful confirmation that UE received the release message using the existing methods.

· PUR request includes optional indication that L1 ACK is sufficient. NW has the final decision whether to use L1 ACK or not.

· No new RRC message for PUR release request is needed (i.e. PUR configuration request is used for requesting PUR release).

FFS:

· whether any of the following is a precondition for sending PUR request: UE is stationary/quasi-stationary; UL data size is limited to maximum supported TB size.

· whether Requested Time Offset can be included in the PUR request.

· which of the following is included in PUR (re)configurations: Time Offset; UE-specific RNTI; D-PUR config identity/index; timer for D-PUR response; PUR backoff indicator/prohibit timer; TBS size.




A UE that has indicated that it can accept this L1 ACK can save power if the ACK is received with minimal delay. It should be possible for the eNB to send the L1 ACK immediately upon receipt of the UL.

If a UE indicates that the L1 ACK is acceptable, this can be interpreted as meaning that the UE has indicated that it is not expecting a downlink in response. If no pending downlink data or signalling is ready at the time the UL is received by the eNB this should be sufficient for the eNB to make the determination to be able to send L1 ACK. 

It should not be required for the eNB to wait after the UL PUR transmission for confirmation from the MME in order to determine there is no pending downlink data or signalling.

Observation 1: It should not be required for the eNB to wait after the UL PUR transmission for confirmation from the MME, in order to determine there is no pending downlink data or signaling.
When data on the PUR is received, if the eNB is aware that it has some DL data or (re)configuration information that cannot be included in the L1 ACK then it may not send the L1 ACK, which means the UE must wait for a L2/L3 ACK.

Additionally, if the eNB has used L1 ACK to release the UE to idle and then after that some DL data for the UE becomes available the UE may be paged to receive it by a legacy mechanism. If a UE is returning to PSM there is a window of time available for DL after UL when T3324 is not zero. This is the time after connected mode to stay in idle for potential MT data.
Implementing these suggestions would restrict the UE to use the same preference for using DL L2/L3 ACK at all UL allocations in a configuration. An application may wish to have the option to change this preference for individual PUR uplinks depending on whether or not a DL response is expected. 

Proposal 1: The UE can indicate in the uplink message whether L2/L3 ACK is required.
The L2/L3 indication is not agreed to be part of the RRC message transmitted at the PUR occasion. 

But this indication whether the UE prefers a L1 ACK or L2/3 ACK could be configured when in RRC connected when configuring the upcoming usage of PUR. E.g. if a sensor is reporting something during the night, no L2/L3 ack may be needed, but during day time, and if the sensor is moving, then L2/L3 ack may be configured.

Proposal 2: Whether L1 ACK only is needed or a L2/3 ACK is to be used is configured by the network.

At RAN2#107, the following agreements were also made [3]: 

	· After the uplink D-PUR transmission, the UE monitors PDCCH under the control of a timer:

· The timer starts after D-PUR transmission.

· The timer restarts if a scheduling for D-PUR retransmission is received.

· The UE considers that the D-PUR transmission has failed if the timer expires.

· The timer is stopped when D-PUR procedure ends/succeeds.

· The downlink RRC response message, if needed, for the CP solution may include the following optional information:

· downlink data encapsulated as a NAS PDU (downlink application layer response or pending data in MME).

· redirection information.

· D-PUR (re-)configuration and release.

· FFS extendedWaitTime.

· The downlink RRC response message for the UP solution may include the following optional information:

· Resume ID.

· NCC (mandatory) - the downlink RRC response message for the UP solution is always provided.

· redirection information.

· D-PUR (re-)configuration and release.

· FFS extendedWaitTime.




After an uplink D-PUR transmission, a timer is started where the UE monitors PDCCH for any potential downlink application ACK.  The delay in receiving the application layer ACK depends on the service and can be a few hundreds of ms.  In the interest of power saving, it is therefore beneficial if the UE can perform DRX during this PDCCH monitoring period [5]. 

Proposal 3: The UE can be configured to perform DRX when monitoring for PDCCH after an uplink D-PUR transmission.
3. Conclusions
Observation 1: It should not be required for the eNB to wait after the UL PUR transmission for confirmation from the MME, in order to determine there is no pending downlink data or signalling

Proposal 1: The UE can indicate in the uplink message whether L2/L3 ACK. is required.
Proposal 2: Whether L1 ACK only is needed or a L2/3 ACK is to be used is configured by the network.
Proposal 3: The UE can be configured to perform DRX when monitoring for PDCCH after an uplink D-PUR transmission.
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