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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
In Rel-13 a number of topics have been handled which all have had some bearing or relation to paging and power saving mechanisms. In case of DRX or eDRX the relation is about the MME finding a good paging strategy and calculate the proper paging occasion (PO) all to both support paging reliability as well as to save UE power consumption. . In case of Extended Coverage, there is an effect on both paging robustness as well as potential increased UE power consumption that needs to be addressed.
The eDRX work item was approved in SA2 as an alternative method to reduce the UE power consumption to the legacy power save mode (PSM) with the rational that : 
· PSM (Power Save Mode) is not efficient since the UE need to send a TAU when exiting PSM
· PSM is inefficient since the UE is in normal DRX (2.56s) after exiting PSM.
In [2] we have elaborated on possibility for the terminal to regularly send proposed DRX/DTX usage pattern, based on the existing transmission and reception needs from the ongoing services within the terminal. This could in particular be of use for MTC type of devices where the data traffic pattern and expected delay tolerance is well known in the UE,
In [3] we have elaborated on that the UE power consumption is directly linked to the length of the PTW, and that a stationary UE, knowing that it is still in the last cell, could minimize paging occasion monitoring effort to only monitor the first few PO in the PTW.
It can be expected that a latency-tolerant UE will use either eDRX or PSM to conserve as much power as possible depending on the UEs traffic model.
[bookmark: _Ref430763657]In this document we discuss paging strategy related to agreement in RAN2#92,[1] not only as an MME paging strategy, but as system overall strategy to save both UE power consumption as well as system resources. 


2. Background
Based on agreements and papers related to the Work items in SA2, RAN2 and RAN1 related to Enhanced coverage levels, eMTC and eDRX, we see a further need to improve the UE´s possibility to control its power consumption.

Currently all UE´s are able and prepared to receive paging from the network as long as they are turned on and attached to the network.
In order to save power/battery, the UE is configured with a DRX scheme, which includes periods where the UE does not need to monitor the system information or be able to receive a page, and includes periods where the UE wakes up and listens for potential page intended for the specific UE (paging occasions).

Though, in some scenarios, the UE does not need or want to be paged at all, or it would prefer to avoid listen for page for a much longer period than currently specified, including PSM mode, in order to prioritise power saving over reachability. One scenario is Enhanced Coverage (EC). Since all radio activities in enhanced coverage (EC) cost significantly more power and risks draining the UE’s battery much faster than in normal coverage (NC), a UE might want to turn off any paging activities while the UE is in EC, and resume the paging activities when returning to NC in order to save power, even though the UE supports and can make use of enhanced coverage when it needs to communicate. This may be a user-preference, or a fixed setting, depending on the type of device – that the UE enters “out of coverage” or “unreachable” state when only enhanced coverage can be used in order to save power, while the UE can connect using enhanced coverage only when it needs to.
Some mechanism should exist in order to control and/or indicate, , the need for paging preference.

3. Discussion
There should be a possibility for the UE to indicate its paging preference to the Core Network/MME. Especially for NB-IOT devices being in Extended Coverage, it would be beneficial for the device to indicate its preference for reachability or for maximum power saving so that the eNB does not need to repeat paging in enhanced coverage mode if the UE is unreachable in normal coverage. 

We propose paging restrictions/capabilities in case of Extended Coverage (EC) or in case the UE is a NB-IOT device.

Paging option based on condition. (Extended Coverage):
In case the UE is in extended coverage, and the UE by default or by configuration is not able to receive page, the UE has the possibility to indicate to the network that it cannot receive any page (for e.g. power reasons) while in EC, and will only conduct MO traffic. 

Proposal 1: A possibility for the UE to indicate that it will not handle paging during Extended Coverage.

Proposal 2:.A possibility for the UE to indicate that it will only listen for page in the last known CE level and cell. If the UE changes CE level and or cell, it will not listen for page. The network will have to wait for the UE to initiate MO traffic or conduct TAU, where the MME then could piggy back extended buffered data

Paging option based on type (NB-IOT):
In case the UE is NB-IOT device, two categories of NB-IOT paging category options should be defined. One category that can handle paging according to normal specification, and one category that is NOT able to receive any page. This category of devices might be sensors deployed in a massive IOT scenario, and which are only able to report information either event triggered or by periodicity. (When reporting, the device would need to ensure it has the proper system information).

Proposal 3: A capability bit to indicate that no paging is possible in case the device is a specific NB-IOT device type.

Paging optimisations were included in the Study Item for CIoT, but due to lack of time this part of the study was not concluded. SA2 have proposed to address this after the normative work of the Control Plane EPS optimizations and the User plane EPS optimizations for CIoT has been concluded. It is not decided if this should be part of a TEI13 or a new work item in R14. However any agreements in RAN would be valuable input to the further work in SA2.

4. Conclusion
In this paper we elaborate and propose paging restrictions/capabilities in case of Extended Coverage (EC) and/or in case the UE is a NB-IOT device. Especially interesting would the proposals be for NB-IOT devices being in EC mode.

Proposal 1: A possibility for the UE to indicate that it will not handle paging during Extended Coverage

Proposal 2:.A possibility for the UE to indicate that it will only listen for page in the last known CE level and cell. If the UE changes CE level and or cell, it will not listen for page. The network will have to wait for the UE to initiate MO traffic or conduct TAU, where the MME then could piggy back extended buffered data
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Proposal 3: A capability bit to indicate that no paging is possible in case the device is an NB-IOT device.
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