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[bookmark: _Ref503504522]Introduction
In RAN#80, a common objective was approved for the Rel-16 work items of enhancements to eMTC and NB-IoT ‎[1] ‎[2]:
	[bookmark: _Hlk515906322]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



RAN2 has started discussing this issue in the following meetings and have made the following agreements ‎[3]:
	RAN2#103bis agreements:
· 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

RAN2#104 agreements:
· The eNB configures the dedicated preconfigured uplink resources via RRC dedicated signaling.
· Methods for eNB to obtain information used to help configuring the dedicated preconfigured uplink resource to the UE is FFS.
· Periodic D-PUR with duration is supported
· FFS if one shot D-PUR is supported.
· Release of the dedicated preconfigured resources are supported, details for NW triggered and UE triggered are FFS.
RAN2#105 agreements:
· Multi-shot D-PUR is supported with the possibility to configure as a single shot.
· UE may perform a D-PUR request/information, if D-PUR is indicated as enabled in the cell. 
· Network makes the decision on the D-PUR configuration.
· Request/information can include:
· Requested TBS 
· Requested periodicity 
· Other information FFS. 
· The eNB can (re)configure and release D-PUR by dedicated RRC signalling.
· D-PUR configuration is released when the eNB doesn’t detect “m” consecutive UE transmissions.
· The UE must release the D-PUR when it does a RA procedure on a new cell.
· D-PUR configuration can be set up without a pre-defined end (infinite).
RAN2#105bis agreements:
· From RAN2 point of view it is possible to configure TBS for D-PUR for both NB-IoT and eMTC up to the maximum supported based on the UE category and TBS capability.
· For UP the UE may transmit D-PUR release request/(re)configuration request when transmitting using D-PUR. FFS For CP. 
The following are FFS:
· Whether a UE can have more than one parallel D-PUR configurations
· Ability of the UE to request (indicate) a time offset
· The range of values and limits of preconfigured D-PUR allocations.
Whether mechanisms for a UE to reject a D-PUR configuration including by explicitly or implicitly releasing are needed.
RAN2#106 agreements:
· RRC response message needs to be supported by the UE and could be used in all cases.
· For some cases L1 signalling is sufficient to acknowledge, i.e. RRC response message is not needed.
· RAN2 assumes the L1 signalling for acknowledgement is sent only after the eNB determines there is no pending downlink data or signalling.
· RAN2 assumes that the configuration for D-PUR provided by RRC signalling is not updated via L1 signalling, and should check with RAN1 what parameters are planned to be (re)configured using DCI.
· It is feasible to provide the UE with a UE-specific RNTI for D-PUR. Common or shared RNTI is also feasible.
· The RNTI used for D-PUR is signalled together with other D-PUR configuration.
R2-1908196 Reply LS on PUR Working Assumptions for NB-IoT and LTE-M	LS out	Rel-16	LTE_eMTC5-Core, NB_IOTenh3-Core	To: RAN1.



In this contribution we discuss the advantages from using MAC-TA update after D-PUR transmission.
Discussion
Feedback after D-PUR transmission
During the last meeting an LS was sent regarding RAN1 working assumptions for the feedback after a PUR transmission‎[6]. In this LS RAN1 kindly asked to determine what PUR configurations and parameters will be transmitted via L2 after a PUR transmission. One of such parameters is the timing advance (TA). In ‎[7], we discuss a scenario in which it is possible a UE has transmitted a PUR message and it requires an update of the TA information. This scenario may require periodic TA update after PUR transmission. By allowing these TA updates, the UE will have prolonged PUR allocation thus conserving the power required for a repeated setup.
Observation 1: [bookmark: _Ref7702569]Periodic TA updates after D-PUR transmission will allow the UE to conserve the PUR. Thus, conserving energy.
Updating TA using a new L1 DCI has several issues. The first issue is the upgradability of current UEs. This will require hardware change which may be troublesome to implement in the L1 configurations. A reuse of existing DCI messages will enable a much smoother upgrade. Another issue is the lack of acknowledgment when transmitting TA via the DCI. The UE may have not received it, and it will reuse the pervious DCI. In a use case in which the TA may slightly change between transmission, the next transmission may interfere with other UE’s transmission. The third issue is the transmission of L2 information via a L1 message could cause further cross-layer issues in the protocol stack.
Observation 2: [bookmark: _Ref7702584]Updating TA using a new L1 DCI will incur problems: the upgradability of existing UEs will be problematic, no acknowledgement of TA update may cause interference with the transmission of other UEs, and transmission of L2 parameters via L1 message will bridge the protocol stack.
In ‎[5], Ericsson has suggested using an RRC message for ACK and to further update PUR parameters and configurations. We believe an RRC message per PUR transmission is power consuming. In most PUR transmission, there should not be a need to update PUR parameters and configurations. However, we believe by using a L1 ACK with L2 MAC-TA will enable the balance between the need to conserve power and the flexibility for the network. In this scheme the NDI field of the L1 ACK will be used to notify the UE of an incoming L2 message and require the UE to scan for additional DCI indicating the L2 message.
Observation 3: [bookmark: _Ref7702606]Using L1 ACK in addition to using a L2 transmission infrequently allows for both flexibility and power conservation.
Using the aforementioned method, it will be obvious to reuse existing method for updating TA using MAC-TA transmission.
Proposal 1: [bookmark: _Ref7702645]Reuse MAC-TA mechanism for TA updates after D-PUR transmission.
In the scenario presented in ‎[7], the TA changes will be small. Therefore, not all 6 bits of the MAC-TA will be necessary for the TA update. It will be beneficial to reuse some of these bits toward use-cases unique to PUR.  For example, one of the issues with PUR is how to request the UE enter RRC Connected mode. Using one bit as a flag is possible. Another use case is to prolong the PUR allocation, for example for 1-shot PUR.
Observation 4: [bookmark: _Ref7702619]Not all 6 MAC-TA bits are necessary for TA update.
Proposal 2: [bookmark: _Ref7702658]Study the reuse of MAC-TA bits towards conserving RRC messaging.

Conclusion 
‎Observation 1: Periodic TA updates after D-PUR transmission will allow the UE to conserve the PUR. Thus, conserving energy.
‎Observation 2: Updating TA using a new L1 DCI will incur problems: the upgradability of existing UEs will be problematic, no acknowledgement of TA update may cause interference with the transmission of other UEs, and transmission of L2 parameters via L1 message will bridge the protocol stack.
‎Observation 3: Using L1 ACK in addition to using a L2 transmission infrequently allows for both flexibility and power conservation.
‎Observation 4: Not all 6 MAC-TA bits are necessary for TA update
‎Proposal 1: Reuse MAC-TA mechanism for TA updates after D-PUR transmission.
Proposal 2: Study the reuse of MAC-TA bits towards conserving RRC messaging.
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