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Introduction
During the RAN2#114-e, two sub-options were agreed for down selection of NB-IoT paging carrier selection:
· Option 1c: Network enables UE to select a Rel-17 paging carrier by providing the coverage information (CEL/Rmax) for the carrier selection to the UE in dedicated signalling
· Option 2a: NW indicates the carrier to use explicitly via dedicated signalling based on information determined within the NW.
	RAN2#114-e Agreements:

· Rel-17 paging carriers and the legacy paging carriers should be exclusive.
· RAN2 assumes S1AP/NGAP update is not needed.
· Carrier selection criteria does not include power boosting or service
· FFS: For option 1, whether DRX can be part of the carrier selection criteria
· Rel-17 paging carrier configuration is provided in broadcast signalling.
· Select between the following sub-options:
· Option 1c: Network enables UE to select a Rel-17 paging carrier by providing the coverage information (CEL/Rmax) for the carrier selection to the UE in dedicated signalling
· Option 2a: NW indicates the carrier to use explicitly via dedicated signalling based on information determined within the NW.
· FFS for both options whether there is a report from the UE to suggest a carrier or provide a metric report
· Working assumption: UE metric for determining carrier suitability and selection is based on measured NRSRP. FFS whether to use a hysteresis/longer averaging/timer
· For option 1, upon cell change, FFS: 
· Alt 1: based on previously determined CEL and broadcasted paging carrier configuration in the new cell.
· Alt 2: UE needs to perform fallback mechanism.
· For option 2, upon cell change, UE needs to perform fallback mechanism.
· Whenever the R17 coverage based carrier criteria is met, UE uses the R17 coverage based carrier, otherwise UE should use the fallback mechanism
· For both options, fall back carrier is legacy paging carrier based on UE_ID



There are FFS details of the options as follows:
For option 1, whether DRX can be part of the carrier selection criteria
For option 1, upon cell change, whether to fallback or to select carrier based on previously determined CEL
For both options whether there is a report from the UE to suggest a carrier or provide a metric report
For both options whether to use a hysteresis/longer averaging/timer on measured NRSRP

This document focuses on these topics and discusses the preference of my company.
Discussion
For option 1, whether DRX can be part of the carrier selection criteria
[bookmark: _GoBack]The potential CSS overlapping issue was raised during Rel-16 UE specific DRX discussion. A new parameter ue-SpecificDRX-CycleMin-r16 in SIB2-NB was introduced to reduce the impact. This solution restricts that only the cells no need to support deep coverage(i.e. a short Rmax that does not cause CSS overlapping issue) can support a short DRX cycle(e.g. 320ms). For a network operator, the solution is not optimal.
With the support of DRX based paging carrier selection, a cell with multiple non-anchor carriers with varying DRX values can simultaneously provide deep coverage and a short DRX cycle. It can significantly improve the flexibility of deployment and the availability of Rel-16 UE specific DRX for NB-IoT. As a result, for non-anchor carriers, a parameter with a  minimum value of UE specific DRX cycle per carrier should be introduced to system information. Option 2 has the same benefit as option 1, therefore this parameter can be used for both.
Additionally, an nB configuration per carrier for paging can help to reduce the paging latency even further by increasing the density of Paging Occasion while not consuming too much radio resource for the other carriers. This parameter can also be used to extend the benefit to option 2.
Proposal 1: support DRX based paging carrier selection for option 1.
Proposal 1a: a minimum value of UE specific DRX cycle per carrier should be introduced for non-anchor carriers in system information for both options.
Proposal 2:to support an nB configuration per carrier for both options.
For option 1, upon cell change, whether to fallback or to select carrier based on previously determined CEL?
Upon cell change,  selecting a carrier based on the previously determined CEL can sustain the benefit of paging carrier selection. The cost is that the NW has to page UE on two carriers, one of which is the fallback carrier, the other one is the carrier based on previously determined CEL. As to the fallback case, UE will have to first interact with the network in order to enable the paging carrier selection. For a mobile NB-IoT device, frequent connection establishment may result in excessive power consumption, which should be avoided. Therefore, only stationary UE can benefit from paging carrier selection. As a result, the question becomes whether the expense of NW paging on the extra carrier is worth the support of a mobile NB-IoT device.
From the use case perspective, the mobile NB-IoT device is the critical market for NB-IoT future expansion, any improvements to the mobile case would be beneficial. The extra carrier for paging is not the fallback carrier, but the carrier designated for paging carrier selection. The UE has the best CE level would tolerant more frequent paging. To mitigate the impact, a compromised solution would be to allow only the UE with the best CE level before and after cell change can select the paging carrier. Considering the additional radio resource usage, a compromised solution would be a new parameter in SI to allow to select paging carrier after a cell change.
Proposal 3: to allow paging carrier selection based on previously determined CEL after a cell change for option 1.
Proposal 3a: to allow only the UE with the best CE level before and after cell change can select the paging carrier.
Proposal 3b: a new parameter in SI to allow to select paging carrier after a cell change.
For both options whether there is a report from the UE to suggest a carrier or provide a metric
For UE to inform NW the DL channel quality, there is already a CQI report mechanism in place. NW may find the DL channel quality of UE at the time of connection establishment and any time in connected mode. There is no need to introduce another mechanism for the same purpose for both options.
As to the suggestion of a carrier, for option 1, since the NW provides the coverage information rather than a carrier, it seems inappropriate to suggest a carrier neither; for option 2, NW can determine which carrier to use, there is no need for UE to suggest a carrier.
Proposal 4: For both options, no need to introduce a UE report of suggestion a carrier or providing a metric.
For both options whether to use a hysteresis/longer averaging/timer on measured
An averaging of metrics is useful to mitigate the signal fluctuation. However, because there may be only one paging opportunity in the eDRX/PSM case, the averaging of metrics should not be mandatory. Left to UE implementation is the potential solution.
Proposal 5: For both options, an averaging of metrics can be left to UE implementation.
Other
NW need to be informed whether the UE has the ability of paging carrier selection before sending related information (i.e. coverage information for option 1 and carrier information for option 2) to UE. A UE capability parameter should be specified for both options. 
Proposal 6:For both options, a UE capability parameter of paging carrier selection should be specified.
Summary
Proposal 1: support DRX based paging carrier selection for option 1.
Proposal 1a: a minimum value of UE specific DRX cycle per carrier should be introduced for non-anchor carriers in system information for both options.
Proposal 2:to support an nB configuration per carrier for both options.
Proposal 3: to allow paging carrier selection based on previously determined CEL after a cell change for option 1.
Proposal 3a: to allow only the UE with the best CE level before and after cell change can select the paging carrier.
Proposal 3b: a new parameter in SI to allow to select paging carrier after a cell change.
Proposal 4: For both options, no need to introduce a UE report of suggestion a carrier or providing a metric.
Proposal 5: For both options, an averaging of metrics can be left to UE implementation.
Proposal 6: For both options, a UE capability parameter of paging carrier selection should be specified.
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