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1	Introduction
One of the objectives of Rel-17 WID for enhancements to NB-IoT/eMTC is to support coverage-based paging carrier selection. In RAN2-116bis use of coverage level information provided to UE at the time of releasing the UE to RRC-IDLE for paging carrier selection is agreed as selection mechanism for further specification work.  In this discussion paper we further discuss the modifications required in non-anchor carrier list configurations of system information and the changes to UE paging carrier selection algorithm for coverage-based carrier selection.  
2	Discussion
2.1 Paging carrier configuration changes for coverage-based paging carrier selection
For coverage-based paging carrier selection, RAN2-116e agreed that the coverage selection will be based on coverage-level /Rmax value sent to UE via dedicated signalling. Further details on the paging carrier selection at UE based on the signalled coverage level value, broadcasted carrier specific parameters and the coverage condition at the time of paging occasion are yet to be finalised.
On the configuration of paging carriers for coverage-based paging carrier selection, following are the RAN2 agreements
· Rel-17 paging carriers and the legacy paging carriers should be exclusive.
· Rel-17 paging carrier configuration is provided in broadcast signalling.

As per above agreements, SIB22-NB should include new list of downlink non-anchor carriers for Rel-17 coverage-based paging carrier selection. As the coverage level is main attribute the Rel-17 paging carriers it has to be included in the Rel-17 paging carrier list. Similar to coverage levels for Random access pools, we foresee maximum 2 coverage levels to differentiate the paging carriers based on coverage level.  So, this parameter can be common attribute for list of Rel-17 paging carriers. In the same way the NB value and DRX values also can be common for list of Rel-17 carriers mapped to same NRSRP level. The systemInformationBlockType22-NB contents considering the above changes is provided in the following Figure.  New parameters are highlighted in Red colour. SIB22-NB also needs to include another Rel-17 DL config-list for mixed mode operation.
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Proposal 1 : New non-anchor carrier list for normal and mixed mode operation is introduced in SIB22-NB for coverage based paging carrier selection.
Proposal 2: Maximum two new carrier lists shall be supported for coverage-based paging carrier selection. Each list shall include common NRSRP Threshold and PCCH configuration for all the carriers in the list.
Proposal 3: RAN2 to consider the changes illustrated in Figure 1 as basis for ASN.1 changes to SIB22-NB.

2.2 Coverage based carrier selection procedure 
The carrier selection algorithm at UE when the UE support coverage-based carrier selection and network is configured with at least one carrier with carrier specific maximum coverage level parameter will consist of following steps.
1. UE refers to the latest serving cell measurements carried out prior to paging occasion and compare this RSRP value against the coverage level parameter indicated via dedicated signalling. If hysteresis or timer is configured for averaging the measurements, the UE may consider measurements collected over the configured duration for the comparison.

If the serving cell measurement value satisfies the following equation 

	  RSRP(Serving-cell)  <  CEL(dedicated)


 			
· UE considers all the paging carriers whose CEL matches the CEL value signalled in the dedicated signalling as set of carriers for step 2 for further selection of carrier for paging carrier.
    Else 
· All the legacy paging carriers which are not configured with carrier specific threshold parameters are considered as set of paging carriers for next step.(Step2).
     2     UE select one of the carriers for paging reception from the selected sub-set based on the wrights associated these carriers.
	3   If the serving cell at the time of paging reception is different from last used cell the UE only consider legacy paging carriers ( paging carriers which are not configured for coverage-based carrier selection) for paging carrier selection. In this case the UE behaves as if the features is disabled in the new cell.
Draft TP for TS36.304 changes for coverage-based paging carrier selection inline with the above defined steps is attached in Annexure A.

Proposal 4: RAN2 to discuss and agree on the actions to be followed at UE for selection of paging carrier based on coverage level.  Draft TP provided here can be considered as basis for the specification changes.
3	Conclusion
In this discussion paper further details of configuration and UE procedures for coverage level based paging carrier selection are analysed. We make following proposals based on the analysis.
Proposal 1 : New non-anchor carrier list for normal and mixed mode operation is introduced in SIB22-NB for coverage based paging carrier selection.
Proposal 2: Maximum two new carrier lists shall be supported for coverage-based paging carrier selection. Each list shall include common NRSRP Threshold and PCCH configuration for all the carriers in the list.
Proposal 3: RAN2 to consider the changes illustrated in Figure 1 as basis for ASN.1 changes to SIB22-NB.
Proposal 4: RAN2 to discuss and agree on the actions to be followed at UE for selection of paging carrier based on coverage level.  Draft TP provided here can be considered as basis for the specification changes.
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5	Annexure: Text Proposal for new section in TS36.304 for coverage-based paging carrier selection
7.X Coverage based paging carrier selection	
Coverage based paging carrier selection is only used the cell in which the UE most recently entered RRC-IDLE triggered by:
-	reception of RRCEarlyDataComplete; or
-	reception of RRCConnectionRelease not including noLastCellUpdate; or
-	reception of RRCConnectionRelease including noLastCellUpdate and the UE was using (G)WUS in this cell prior to this RRC connection attempt.
When all the following conditions are met then UE shall select the paging carrier based on coverage level 
· The UE is in RRC-IDLE
· The UE supports coverage based carrier selection
· One or more non-anchor carriers are configured for coverage-based carrier selection in system information.
· UE has received the coverage level information for carrier selection at the time of entering into RRC-IDLE state.
A UE supporting coverage-based carrier selection selects the set of non-anchor carriers for coverage-based carrier selection 
If the following conditions is met for the serving cell measurements
· N-RSRP (Serving cell ) > N-RSRP-Threshold-for Paging-carrier.	Comment by Selvaganapathy, Srinivasan (Nokia - IN/Bangalore): Actual name will be aligned with TS36.331 parameter
UE selects one of the carriers from the list of carriers configured with the N-RSRP-Range matches with the N- N-RSRP-Threshold-for Paging-carrier and select carrier for paging reception as specified in clause 7.1.
If hysteresis (Timer) is configured for paging carrier selection, the average of N-RSRP measurements carried out over the duration of hysteresis is used in the above equation.	Comment by Selvaganapathy, Srinivasan (Nokia - IN/Bangalore): Actual name will be aligned with TS36.331 parameter
       Else 
The UE uses the list of carriers including anchor carrier not configured with NRSRP-Range and selection one of the carriers from this list for paging reception as specified in clause 7.1
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