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1 Introduction
Rel-16 WIDs item on additional enhancements for NB-IoT and eMTC were approved at RAN#80 and revised at RAN#81, RAN#82, RAN#83 and RAN#84 [1], [2]. One of the objectives in these two WIDs is to improve UE power consumption by specifying support for uplink transmission in pre-configured 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 the previous RAN2 meetings, the following agreements on dedicated PUR (D-PUR) were made for both NB-IoT and eMTC [3]:

	Agreements of 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 of RAN2#104
· 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.

Agreements of RAN2#105
· 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).

Agreements of RAN2#105bis

· 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.
Agreements of RAN2#106
· 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.



In the email discussion on D-PUR procedural steps [4], how to store the D-PUR configuration for the CP solution was mentioned by companies. This document further discusses the handling of D-PUR configuration for the CP solution in IDLE mode.
2 Discussion
D-PUR is configured by the eNB via dedicated RRC signalling. The UE with D-PUR configuration can use D-PUR resource for uplink transmission in IDLE. However, currently there is no AS configuration stored in the network side for the CP solution. How to handle the case needs to be discussed.

In general we think there are two options based on where to store the D-PUR configuration:

· Option 1: The D-PUR configuration is stored in the eNB

· Option 2: The D-PUR configuration is stored in the MME

Option 1: The D-PUR configuration is stored in the eNB

In this option, after configuring D-PUR to one UE, the eNB needs to store and maintain the D-PUR configuration for this UE in IDLE mode. In this case, the configuration should be linked to an UE ID which can identify the UE uniquely at least in the serving cell. There are two alternatives for the UE ID, S-TMSI and the RNTI used for PUR:

S-TMSI:
Currently, the S-TMSI is allocated by the MME, it may be updated by the MME in IDLE mode. If the D-PUR configuration is linked to the S-TMSI and stored in the eNB, the MME needs to inform the eNB every time it updates the S-TMSI. This requires new S1 procedure.

RNTI used for PUR
Another alternative is linking the D-PUR configuration to the RNTI used for the D-PUR transmission. In this case, the RNTI allocated to the UE needs to be unique in the cell, which may impact the total number of available UE specific RNTI in the cell.
Besides, one basic concept of the CP solution is that there is no UE context in the eNB forfor UEs in IDLE mode. Storing the D-PUR configuration in the eNB for UEs in Idle mode will reduce the benefit of the CP solution from the eNB point of view.
Option 2: The D-PUR configuration is stored in the MME
Another option is to store the D-PUR configuration in the MME. Since the MME is aware of S-TMSI, the D-PUR configuration can be linked to the S-TMSI in the MME. Considering that D-PUR configuration is only used by the UE and the eNB, it can be stored transparently as a container in the MME, similarly to the UE paging coverage information. With the D-PUR configuration stored in the MME, the handling of D-PUR configuration can be shown as the following figure:
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· After configuring D-PUR to the UE, the eNB includes the D-PUR configuration in a transparent container, e.g. UEDedicatedConfigurationInformation, in the S1 UE CONTEXT RELEASE COMPLETE message during the S1 release procedure.

· If included, the MME stores the containerin the MME UE context. In this case, the eNB does not need to link the D-PUR resource to each UE, similarly to PRACH resource, the eNB only needs monitor UL transmission 
· Upon receiving the Initial UE message including S-TMSI, the MME forwards the container with the D-PUR configuration, if any, to the eNB in the S1 DL NAS TRANSPORT message or S1 CONNECTION ESTABLISHMENT INDICATION message.
· The eNB schedules the DL L1 signalling or RRC response message.

In case the D-PUR configuration is stored in the MME, the only change is the introduction of the container in UE CONTEXT RELEASE REQUEST message, DL NAS TRANSPORT message and CONNECTION ESTABLISHMENT INDICATION message. No new S1 procedure is needed.
Based on the above analysis, storing the D-PUR configuration in the eNB is not preferred due to the following possible issues:

· New S1 procedure is needed for the MME to inform the eNB if S-TMSI of the UE is changed (assuming the D-PUR configuration is linked to S-TMSI)

· The RNTI used for D-PUR transmission has to be unique in the cell, which will impact the total number of available UE specific RNTI in the cell and the flexibility to allocate RNTI for D-PUR (assuming the D-PUR configuration is linked to RNTI used for D-PUR transmission)
· Drawback on complexity of CP solution since UE specific configuration needs to be stored in IDLE mode for very long time.
Thus, it is proposed to store the D-PUR configuration in the MME. Since there will be RAN3 impact, an LS to RAN3 needs to be sent to ask the support of the signalling.
Proposal 1: RAN2 assumes that the D-PUR configuration of the UE can be stored in the MME transparently.
Proposal 2: Send the LS to RAN3 to ask the support of the signalling.
3 Conclusion

This paper focused on the handling of D-PUR configuration for the CP solution. Corresponding proposals are listed as below:
Proposal 1: RAN2 assumes that the D-PUR configuration of the UE can be stored in the MME transparently.
Proposal 2: Send the LS to RAN3 to ask the support of the signalling.
The draft LS for proposals 1 and 2 is provided in [5].
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