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Introduction
The Rel-17 WID of additional enhancements for NB-IoT and eMTC have been approved in RAN#86 and revision can be seen in [1]. The following objective is included in the WID:
	· Introduce support for NB-IoT carrier selection based on the coverage level, and associated carrier specific configuration (e.g. maximum repetitions UL/DL, DRX configurations, etc.)


In the RAN2 meeting, the following agreements have been agreed [2]:
	RAN2#111-e agreements:
Paging carrier selection Improvements based on CE level is considered
Paging carrier selection Improvements based on DRX cycle may be considered
· whether DRX cycle is considered as part of CE level (Rmax) or can be also considered separately
RAN2#112-e agreements: None
RAN2#113-e agreements:
Select between one of the options: 
· Option 1: UE selects a paging carrier based on a rule configured by the network
· Option 2: NW configures a specific paging carrier
Working assumption: For both options, when coverage changes, mechanism that requires UE to report the update of coverage is not introduced.
RAN2#113bis-e agreements:None
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
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.
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

RAN2#115-e agreements:
Support coverage or carrier specific DRX configurations, FFS details.
UE capability for Rel-17 paging carrier selection should be introduced
RAN2#116-e agreements:
DRX is not used a criterion that needs to be explicitly considered for paging carrier selection.
Option 1c with Alt2 (fallback when cell change) is supported

RAN2#116bis-e agreements:
UE can be enabled/disabled coverage-based paging carrier selection via dedicated signalling. Presence or absence of the coverage information can be implicit enable/disable indication.
In SIB, the value range for Rmax (npdcch-NumRepetitionPaging) in R17 paging carrier (list) configuration can be ENUMERATED {r1, r2, r4, r8, r16, r32, r64, r128}.
Coverage-specific default DRX cycle is not supported.
Working assumption: In SIB, coverage specific ue-SpecificDRX-CycleMin is supported, e.g., a common ue-SpecificDRX-CycleMin value is configured for the R17 paging carrier(s) with same Rmax (npdcch-NumRepetitionPaging).
· (FFS check whether there are any issues with the UE specific minimum DRX cycle per coverage level, can confirm WA if no issues.)
Paging weight can still be used in coverage-based paging carrier selection.
Coverage based paging carrier selection is enabled implicitly, i.e., when relevant parameters are provided to the UE during release.
In SIB, at most 2 coverage levels can be configured in R17 paging carrier list, each coverage level has one NRSRP threshold 
Rmax may be configured per carrier or per carrier group (coverage level).
A paging carrier group index, e.g., the index to one of the two lists which correspond to the 2 coverage levels in SIB, is provided to the UE in dedicated signalling (when UE is released to idle).


In the RAN3 #112-e meeting, the following agreements have been agreed:
	WA: Both EPC and 5GC scenarios are supported.
- For CE based carrier selection, RAN3 needs to wait for RAN2 further progress.


In the RAN3 #114-e meeting, it is agreed to wait for RAN2 progress.
In the RAN3 #114bis-e meeting, the following agreements has been made.
	The paged gNB/eNB should receive an indication whether the coverage -based paging carrier selection is supported and will be used or not for the UE.
Send an LS to RAN2 to ask whether the paged eNB is able to know such information based on the inter-node RRC containers (i.e. UERadioPagingInformation-NB and UEPagingCoverageInformation-NB) received in S1AP/NGAP: PAGING message or whether they want RAN3 to include it in RAN3 IE.
Based on RAN2 reply assess the RAN3 specification impact.



Since RAN2 has already agreed to support Option 1c with Alt2, we provide the possible RAN3 impacts by this issue and give our proposals, but this depends on RAN2 decision. 
Discussion
[bookmark: OLE_LINK1]In RAN2, the proposed option 1 for coverage level-based paging carrier selection are depicted in Figure 1. 
[image: 图片1]
[bookmark: _Ref69213401]Figure 1: The option1 for coverage level-based paging carrier selection
The Alt 2 means that UE needs to perform fallback mechanism upon cell change, which does not impacts RAN3 specification.
For the Option 1, the procedure is as follows:
(1) (ng-)eNB provides the information for coverage level-based paging carrier selection by SIB, the information mainly includes: the mapping between enhanced coverage level(npdcch-NumRepetitionPaging, nB, ue-SpecificDRX-CycleMinetc etc) and paging carrier.
(2) (ng-)eNB indicates the coverageBasedPCG for paging carrier selection by RRCConnectionRelease or RRCEarlyDataComplete message.
(3) UE selects the paging carrier based on the information in SIB and coverageBasedPCG IE in RRCConnectionRelease or RRCEarlyDataComplete or RRCEarlyDataComplete message.
Since UE selects the paging carrier based on the coverageBasedPCG in RRCConnectionRelease or RRCEarlyDataComplete message, (ng-)eNB should also selects the paging carrier for the UE based on the coverageBasedPCG in RRCConnectionRelease or RRCEarlyDataComplete message. To synchronize the (ng-)eNB and UE’s behaviour for coverage level-based paging carrier selection, coverageBasedPCG info should always be provided to paging (ng-)eNB once coverageBasedPCG is provided in RRCConnectionRelease or RRCEarlyDataComplete message. 
RAN2 is discussing to include the paging carrier group index(coverageBasedPCG) in the UEPagingCoverageInformation-NB message to be upload to and download from the EPC/5GC for subsquent paging decision. RAN2 has confirmed that if the paging carrier group index(coverageBasedPCG) is sent to UE, it must be sent to the CN and then sent to the subsequent paging eNB; and if the paging carrier group is not sent to UE, it shall not be sent to the CN and thus shall not be sent to the subsequent paging eNB. But RAN2 has not discussed the configuration restriction for coverageBasedPCG in UEPagingCoverageInformation-NB message in S1AP/NGAP. Considering that the information in UEPagingCoverageInformation-NB message is transparent to RAN3, and RAN2 may describe the configuration restriction for coverageBasedPCG in TS36.300, how to specify the configuration restriction for coverageBasedPCG in UEPagingCoverageInformation-NB message in S1AP/NGAP should awit for RAN2 agreement.
Proposal 1: Whether to include the paging carrier group index(coverageBasedPCG) in the UEPagingCoverageInformation-NB message and how to specify the configuration restriction for coverageBasedPCG in S1AP/NGAP wait for RAN2 agreement.
Since coverage based paging carrier selection does not impact the SA2 specification and the usage of coverageBasedPCG is only specified in TS 36.304 and TS 36.300, whatever the paging carrier group index(coverageBasedPCG) is included in the UEPagingCoverageInformation-NB message or is included in the RAN3 IE(e.g. Assistance Data for CE capable UEs IE in TS 36.413 or paging Assistance Data for CE Capable UE IE in PAGING in TS 38.413), considering that the UEPagingCoverageInformation-NB message is also be included in Assistance Data for CE capable UEs IE in TS 36.413 and paging Assistance Data for CE Capable UE IE in PAGING in TS 38.413, the the usage of Assistance Data for CE capable UEs IE in TS 36.413 and paging Assistance Data for CE Capable UE IE in PAGING in TS 38.413 should be referred to TS 36.304 and TS 36.300.
Proposal 2: It is specified in the PAGING procedure that the usage of Assistance Data for CE capable UEs IE in PAGING in TS36.413 and paging Assistance Data for CE Capable UE IE in PAGING in TS38.413 is referred to TS 36.304 and TS 36.300.
Based on the proposals, we provide an example of the related TP in the ANNEX for reference. 
 
Conclusions
In this contribution, we make the following observations and proposals:
Proposal 1: Whether to include the paging carrier group index(coverageBasedPCG) in the UEPagingCoverageInformation-NB message and how to specify the configuration restriction for coverageBasedPCG in S1AP/NGAP wait for RAN2 agreement.
Proposal 2: It is specified in the PAGING procedure that the usage of Assistance Data for CE capable UEs IE in PAGING in TS36.413 and paging Assistance Data for CE Capable UE IE in PAGING in TS38.413 is referred to TS 36.304 and TS 36.300.
Based on the proposals, we provide an example of the related TP in the ANNEX for reference. 
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Annex
 TP for TS 36.413
Start of the change
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The purpose of the Paging procedure is to enable the MME to page a UE in the specific eNB.
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Figure 8.5.2-1: Paging procedure
The MME initiates the paging procedure by sending the PAGING message to the eNB.
At the reception of the PAGING message, the eNB shall perform paging of the UE in cells which belong to tracking areas as indicated in the List of TAIs IE.
The CN Domain IE shall be transferred transparently to the UE.
The Paging DRX IE may be included in the PAGING message, and if present the eNB shall use it according to TS 36.304 [20].
A list of CSG IDs may be included in the PAGING message.
If included, the E-UTRAN may use the list of CSG IDs to avoid paging the UE at CSG cells whose CSG ID does not appear in the list.
For each cell that belongs to any of the TAs indicated in the List of TAIs IE, the eNB shall generate one page on the radio interface.
The Paging Priority IE may be included in the PAGING message, and if present the eNB may use it according to TS 23.401 [11] and TS 23.272 [17].
If the UE Radio Capability for Paging IE is included in the PAGING message, the eNB may use it to apply specific paging schemes. If the Enhanced Coverage Restricted IE is included in the PAGING message, the eNB shall, if supported, use it as defined in TS 23.401 [11].
If the Assistance Data for Recommended Cells IE is included in the Assistance Data for Paging IE it may be used, together with the Paging Attempt Information IE if also present according to TS 36.300 [14].
If the Assistance Data for CE capable UEs IE is included in the Assistance Data for Paging IE, it may be used for paging the indicated CE capable UE, together with the Paging Attempt Information IE according to TS 36.300 [14] and TS 36.304[20].
If the Next Paging Area Scope IE is included in the Paging Attempt Information IE it may be used for paging the UE according to TS 36.300 [14].
If the Paging eDRX Information IE is included in the PAGING message, the eNB shall, if supported, use it according to TS 36.304 [20]. If the Paging Time Window IE is included in the Paging eDRX Information IE, the eNB shall take this information into account to determine the UE’s paging occasion according to TS 36.304 [20]. The eNB should take into account the reception time of the PAGING message on the S1-MME interface to determine when to page the UE.
If the Extended UE Identity Index Value IE is included in the PAGING message, the eNB shall, if supported, use it to identify the paging resources to be used according to TS 36.304 [20]. The MME shall, if supported, include the Extended UE Identity Index Value IE in the PAGING message.
If the NB-IoT Paging eDRX Information IE is included in the PAGING message, the eNB shall, if supported, use it according to TS 36.304 [20]. If the NB-IoT Paging Time Window IE is included in the NB-IoT Paging eDRX Information IE, the eNB shall take this information into account to determine the UE’s paging occasion according to TS 36.304 [20]. The eNB should take into account the reception time of the PAGING message on the S1-MME interface to determine when to page the UE. 
If the NB-IoT UE Identity Index Value IE is included in the PAGING message, the eNB shall, if supported, use it to identify the paging resources to be used according to TS 36.304 [20].
If the CE-Mode-B Restricted IE is included in the PAGING message and the Enhanced Coverage Restricted IE is not set to restricted, the eNB shall use it as defined in TS 23.401 [11].
If the Data Size IE is included in the PAGING message, the eNB shall, if supported, use it to decide whether to initiate Mobile Terminated EDT procedures towards the UE as described in TS 36.300 [14].
If the WUS Assistance Information IE is included in the PAGING message, the eNB shall, if supported, use it to determine the WUS group for the UE, as specified in TS 36.304 [20].
If the NB-IoT Paging DRX IE is included in the PAGING message, the eNB shall use it according to TS 36.304 [20].
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Not applicable.
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Not applicable.
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The purpose of the Paging procedure is to enable the AMF to page a UE in the specific NG-RAN node.
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Figure 8.5.1.2-1: Paging 
[bookmark: _Hlk510775353]The AMF initiates the Paging procedure by sending the PAGING message to the NG-RAN node.
At the reception of the PAGING message, the NG-RAN node shall perform paging of the UE in cells which belong to tracking areas as indicated in the TAI List for Paging IE.
If the Paging DRX IE is included in the PAGING message, the NG-RAN node shall use it according to TS 38.304 [12] and TS 36.304 [29].
For each cell that belongs to any of the tracking areas indicated in the TAI List for Paging IE, the NG-RAN node shall generate one page on the radio interface.
If the Paging Priority IE is included in the PAGING message, the NG-RAN node may use it according to TS 23.501 [9].
If the UE Radio Capability for Paging IE is included in the PAGING message, the NG-RAN node may use it to apply specific paging schemes.
If the Assistance Data for Recommended Cells IE is included in the Assistance Data for Paging IE it may be used, together with the Paging Attempt Information IE if also present, according to TS 38.300 [8].
If the Next Paging Area Scope IE is included in the Paging Attempt Information IE it may be used for paging the UE according to TS 38.300 [8].
If the Paging Origin IE is included in the PAGING message, the NG-RAN node shall transfer it to the UE according to TS 38.331 [18] and TS 36.331 [21].
[bookmark: _Toc36554690][bookmark: _Toc29503933][bookmark: _Toc36552963][bookmark: _Toc20954912][bookmark: _Toc29504517][bookmark: _Toc29503349]If the NB-IoT Paging eDRX Information IE is included in the PAGING message, the NG-RAN node shall, if supported, use it according to TS 36.304 [29]. If the NB-IoT Paging Time Window IE is included in the NB-IoT Paging eDRX Information IE, the NG-RAN node shall take this information into account to determine the UE’s paging occasion according to TS 36.304 [29]. The NG-RAN node should take into account the reception time of the PAGING message on the NG interface to determine when to page the UE. 
If the NB-IoT Paging DRX IE is included in the PAGING message, the NG-RAN node shall use it according to TS 36.304 [29].
If the Enhanced Coverage Restriction IE is included in the PAGING message, the NG-RAN node shall, if supported, use it as defined in TS 23.501 [9].
[bookmark: _GoBack]If the Paging Assistance Data for CE Capable UE IE is included in the Assistance Data for Paging IE in the PAGING message, it may be used for paging the indicated CE capable UE, according to TS 23.502 [10], TS 36.300[17] and TS 36.304[29].
If the WUS Assistance Information IE is included in the PAGING message, the NG-RAN node shall, if supported, use it to determine the WUS group for the UE, as specified in TS 36.304 [29].
If the Paging eDRX Information IE is included in the PAGING message, the NG-RAN node shall, if supported, use it according to TS 36.304 [29]. If the Paging Time Window IE is included in the Paging eDRX Information IE, the NG-RAN node shall take this information into account to determine the UE’s paging occasion according to TS 36.304 [29]. The NG-RAN node should take into account the reception time of the PAGING message on the NGAP interface to determine when to page the UE.
If the CE-mode-B Restricted IE is included in the PAGING message and the Enhanced Coverage Restriction IE is not set to "restricted", the NG-RAN node shall, if supported, use it as defined in TS 23.501 [9].
If the NPN Paging Assistance Information IE is included in the Assistance Data for Paging IE, the NG-RAN node may take it into account when determining the cells where paging will be performed.
[bookmark: _Toc73981839][bookmark: _Toc45897501][bookmark: _Toc64445969][bookmark: _Toc45720232][bookmark: _Toc51745705][bookmark: _Toc45658412][bookmark: _Toc45651980][bookmark: _Toc45798112][bookmark: _Toc81304423]8.5.1.3	Abnormal Conditions
Void.
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