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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]. RAN2 has been discussing the issue in the following meetings and the agreements can be found in ‎[3].

In this contribution we discuss the advantages from considering a UE’s (e)DRX cycle when setting preconfigured resources in Idle mode and the procedures needed. Added to this revision is the relation to the working assumption from RAN2#107bis.
Discussion
Motivation
Idle mode DRX is one of the pillars of Idle mode procedures. PUR has introduced a both transmission from Idle mode and a response message from the network, but RAN2 has yet to discuss the possible implications of a collision between those and paging.
Observation 1: UE behavior in case of collision between PUR transmission or response message and paging is not specified.
Proposal 1: RAN2 to discuss PUR and paging collision

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 2: For SPS it was agreed that aligning SPS and DRX was desirable to conserve UE power and achieved by eNB implementation.
[bookmark: _Hlk16770508]Further, during RAN2#106 and the following email discussions [106#59] and [106#61] it became clear that companies see the response message to PUR as a way to contact the UE, sometimes instead of paging. It would be a waste of UE power and network resources to have a paging occasion relative to a PUR occasion in a way that doesn’t allow the NW to use the PUR for a DL message and necessitates UE to wake up again. Conversely, if the occasions were adjacent, paging could be used by the NW if the PUR occasion isn’t used by the UE and dropped otherwise.
Observation 3: PUR is likely to be used as way to contact the UE via the DL response message. Unaligned PUR and paging occasions could lead to power and resource loss.
Proposal 2: 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: As UE-specific DRX and eDRX are negotiated between the UE and the CN directly, 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. While not provided in 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. The same information could also be provided by the UE in the PUR request, but in this case it may not be available to NW if it wishes to configure PUR independently and would also require UE to update the eNB if one of these parameters changes.
Proposal 3: RAN2 intends to design PUR configuration such that DRX parameters are taken into account.
Proposal 4: RAN2 to discuss if it is preferable to introduce DRX assistance information to RAN from UE or from CN. the latter option would require an LS to RAN3.

[bookmark: _Hlk16770573]Reconfiguration and Release from Idle mode
In RAN2#107bis, signalling support (enabling / disabling) of PUR in a cell was discussed and the following working assumption was agreed:	
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.
This was contested on the grounds that it would require constant paging to disable PUR effectively (to catch all paging occasions) and add traffic, usually at a time when resources are most needed. Still, it was deemed the lesser of two evils, in contrast with the UEs needing to read SIB2 for status indication each time before initiating PUR, making PUR power inefficient and thus useless.
Introduction of the DRX 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 or waiting for a PUR occasion to be used. It would also allow the eNB to send PUR support SIB2 changes only on relevant POs and save the reconnection of the UEs.
The overhead should be minimal, since PUR is restricted to the serving cell 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.
Observation 5: RAN-initiated paging can be used to minimize the disadvantages of having PUR support indicated in SIB2 and it following existing SIB update mechanism.
Observation 6: RAN-initiated paging to a PUR-configured UE can be minimized to a single cell.
Observation 7: Signalling only extension or release requires a single bit.
Proposal 5: Introduce RAN-initiated paging for PUR reconfiguration


Conclusion 
Observation 1: UE behavior in case of collision between PUR transmission or response message and paging is not specified.
Proposal 1: RAN2 to discuss PUR and paging collision
Observation 2: For SPS it was agreed that aligning SPS and DRX was desirable to conserve UE power and achieved by eNB implementation.
Observation 3: PUR is likely to be used as way to contact the UE via the DL response message. Unaligned PUR and paging occasions could lead to power and resource loss.
Proposal 2: RAN2 confirms that PUR and DRX should be aligned
Observation 4: As UE-specific DRX and eDRX are negotiated between the UE and the CN directly, the eNB may not have all the information required to align DRX and PUR effectively.
Proposal 3: RAN2 intends to design PUR configuration such that DRX parameters are taken into account.
Proposal 4: RAN2 to discuss if it is preferable to introduce DRX assistance information to RAN from UE or from CN. the latter option would require an LS to RAN3.
Observation 5: RAN-initiated paging can be used to minimize the disadvantages of having PUR support indicated in SIB2 and it following existing SIB update mechanism.
Observation 6: RAN-initiated paging to a PUR-configured UE can be minimized to a single cell.
Observation 7: Signalling only extension or release requires a single bit.
Proposal 5: Introduce RAN-initiated paging for PUR reconfiguration
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