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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.




In this contribution we discuss the advantages from considering a UEs’ (e)DRX cycle when setting preconfigured resources in Idle mode and the procedures required.



Discussion
PUR and PO Collision
As seen from the previous meetings’ agreements, PUR can be seen as the Idle mode equivalent of the long established Semi-Persistent Scheduling (SPS) in Connected mode. 
Alignment of cDRX and SPS was discussed during RAN2 meetings #64-65; no change was introduced as common understanding was that while alignment of On duration and SPS was desirable to conserve UE power, it is achievable by eNB implementation (see for example ‎[4] ‎[5] ‎[6]).
Observation 1: For SPS it was agreed that aligning SPS and DRX was desirable to conserve UE power and achieved by eNB implementation.
Let us now examine FDD as a test case of PO and PUR collision: 
The UE will monitor PDCCH and PDSCH while using PUR on PUSCH. If paging arrives during a PUR transmission and is addressed to the UE, the most logical solution in most cases would be to drop the PUR transmission immediately, reconnect and retransmit the PUR data from Connected mode. The best-case scenario for the reconnection would be to use a to-be-defined, hopefully-applicable PUR fallback mechanism for the reconnection. In addition, the data that was sent before the PUR was dropped would most likely be considered successfully-sent and might not be retrievable at all, resulting in data loss. Not being able to use the potential PUR fallback in some cases and sending some of the PUR data twice would additionally result in undesirable UE power loss.   
Observation 2: PUR and PO collision may cause power loss and even data loss.
It is also worth noting that if ever preconfigured downlink resources become possible, this problem is worsened, as the PDR would have to be dropped not only when the UE is actually paged, but every time its P-RNTI is received on PDCCH.
Observation 3: Forward compatibility strengthens the need to align preconfigured Idle mode resources and paging occasions. A common mechanism would be greatly favorable.
Proposal 1: RAN2 confirms that PUR and DRX should be aligned
An important distinction between the SPS and PUR cases is that in Idle mode the eNB may not have the necessary information to align PUR with DRX, as UE-specific DRX and eDRX are negotiated between the UE and the CN directly.
Observation 4: In RRC_IDLE mode, the eNB may not have all the information required to align DRX and PUR effectively.
In NR, DRX parameters can already be provided to the RAN ‎[7], and the same mechanism can be applicable in this case. As opposed to NR, eDRX parameters such as paging cycle and PTW can also be passed to the eNB. Such an addition could, for example, allow the eNB to configure separate, more appropriate PURs in and outside of PTW.
Proposal 2: RAN2 intends to design PUR configuration such that DRX parameters are taken into account.
Proposal 3: Introduce DRX core network assistance information between CN and RAN

Reconfiguration and Release from Idle mode
Introduction of DRX core network assistance information to RAN could also introduce RAN-initiated paging. Such a mechanism could allow sending PUR reconfiguration to a UE without bringing it to Connected mode. The overhead should be minimal, since PUR is intended to be restricted to the configuring eNB and the UE must have a valid TA, restricting it to at most small location changes. For lowest impact this could be used only for release and extension of the PUR configuration, two options that could be covered by a single bit in the paging message.
Proposal 4: [bookmark: _GoBack]Introduce RAN-initiated paging for PUR configuration

Conclusion 
Observation 1: For SPS it was agreed that aligning SPS and DRX was desirable to conserve UE power and achieved by eNB implementation.
Observation 2: PUR and PO collision may cause power loss and even data loss.
Observation 3: Forward compatibility strengthens the need to align preconfigured Idle mode resources and paging occasions. A common mechanism would be greatly favorable.
Observation 4: In RRC_IDLE mode, the eNB may not have all the information required to align DRX and PUR effectively.

Proposal 1: RAN2 confirms that PUR and DRX should be aligned
Proposal 2: RAN2 intends to design PUR configuration such that DRX parameters are taken into account.
Proposal 3: Introduce DRX core network assistance information between CN and RAN
Proposal 4: Introduce RAN-initiated paging for PUR configuration
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