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1. Introduction
In the Rel-17 WID revision: Additional enhancements for NB-IoT and LTE-MTC [1], there is one objective listed as RAN3 releated:
· 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.). [NB-IoT] [RAN2, RAN3]
Considering that RRC inactive is not support by NB-IoT, in this contribution, we discuss Paging carrier selection for NB-IoT UEs in idle mode. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]The following definitions can be found in TS 36.331:
Anchor carrier: In NB-IoT, a carrier where the UE assumes that NPSS/NSSS/NPBCH/SIB-NB for FDD or NPSS/NSSS/NPBCH for TDD are transmitted.
Non-anchor carrier: In NB-IoT, a carrier where the UE does not assume that NPSS/NSSS/NPBCH/SIB-NB for FDD or NPSS/NSSS/NPBCH for TDD are transmitted.
In Release-13, non-anchor PRB was introduced to support data transmission in connected mode, but RACH and paging can only be performed on anchor carrier. In Release-14, multi-PRB configuration for NPRACH and paging were introduced, i.e: SIB22-NB, max number of PRBs for paging and RACH is up to 16, NPRACH and Paging on non-anchor PRB is supported. 
In UE-RadioPagingInfo-NB defined in TS 36.331, there is a multiCarrierPaging IE to indicate whether the UE supports paging on non-anchor carriers. UE reports this capability to the eNB, and eNB reports it to EPC/5GC via a S1AP/NGAP container which includes UERadioPagingInformation-NB. The EPC/5GC stores this information and propagates it to eNBs in S1AP/NGAP: PAGING message.
Based on TS 36.304, if P-RNTI is monitored on NPDCCH and the UE supports paging on a non-anchor carrier, and if paging configuration for non-anchor carrier is provided in system information, then the paging carrier is determined by the smallest paging carrier with smallest index n (0 ≤ n ≤ Nn-1) fulfilling the following equation:
	floor(UE_ID/(N*Ns)) mod W < W(0) + W(1) + … + W(n)
It could be understood that for current paging carrier selection of a NB-IoT UE, the following factors are considered:
· UE-ID (IMSI (EPC) or 5G-S-TMSI (5GC) mod 16384)
· The Paging Weight broadcasted over SIB22
· The DRX cycle of the UE, i.e. min (default DRX value, max (UE specific DRX value, minimum UE specific DRX value broadcast in system information)), note that The DRX cycle (defaultPagingCycle) is common for all carriers configured for paging.
Observation 1: current Paging carrier selection for a NB-IoT UE, considers the UE-ID, the Paging Weight, the DRX cycle of the UE, and UE capability.
In previous RAN2 meeting, the following agreements were achieved:
[image: C:\Users\w00364378\AppData\Roaming\eSpace_Desktop\UserData\w00364378\imagefiles\57D80B17-ED0A-4C68-BB73-06E19B280D7E.png]
[image: ]
And there was no further progress in RAN2#113bis meeting on this topic yet, based on the above agreements, it could be understood that the CE level (Rmax), DRX cycle may be considered by RAN2 for paging carrier selection.
Observation 2: CE level (Rmax), DRX cycle are under consideration by RAN2 for paging carrier selection.
For DRX cycle, the UE specific DRX was supported by NB-IoT in both EPS and 5GS in Rel-16, i.e. the UE specific DRX is provided from CN to RAN in S1AP/NGAP: PAGING message as well, paging carrier selection based on this aspect may not lead to RAN3 specification change.
For CE level, currently it is reported by the last eNB to the EPC/5GC, and provided together with the last used cell id to the RAN node in S1AP/NGAP: PAGING message. And same as previous releases, the RAN2 latest WA says: when coverage changes, mechanism that requires UE to report the update of coverage is not introduced. 
Observation 3: RAN3 need to continue monitoring RAN2 progress on paging carrier selection.
From RAN3 point of view, we are not able to adjust the DRX cycle of the UE/carrier, and not able to update the changed coverage level without UE report. Maybe we can consider to help the discussion from another angle, discuss whether it is needed to provide information from CN (based on subscription data, or NAS coordination between UE and CN) to RAN about whether the UE’s coverage level will not change or not, i.e. for some UEs (like bicycles) always in good coverage, some UEs (deployed in basement) always in bad coverage, then the eNB may take it into account for paging carrier selection.
Observation 4: further discuss whether it is needed to provide information from CN to RAN about the constant coverage level of the UE to assist paging carrier selection.
3. Conclusion
[bookmark: _Toc423020280]In this contribution, we analyse the existing paging carrier selection mechanism, the RAN2 progress, and potential RAN3 impacts, get the following observations:
Observation 1: current Paging carrier selection for a NB-IoT UE, considers the UE-ID, the Paging Weight, the DRX cycle of the UE, and UE capability.
Observation 2: CE level (Rmax), DRX cycle are under consideration by RAN2 for paging carrier selection.
Observation 3: RAN3 need to continue monitoring RAN2 progress on paging carrier selection.
Observation 4: further discuss whether it is needed to provide information from CN to RAN about the constant coverage level of the UE to assist paging carrier selection.
A S1AP CR is provided to support the potential RAN3 impacts of Paging Carrier Selection in [2]. And NGAP CR will be provided later after further progress of RAN2/RAN3.
It is proposed to endorse it as S1AP baseline CR for the WI.
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