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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][3]:
	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
Enhancements for NPRACH Carrier selection carrier may be considered
Paging carrier selection Improvements solely based on WUS or GWUS is not considered
FFS service based
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


In this contribution, we will discuss the RAN3 imapcts by this issue and give our proposals. 
Discussion
[bookmark: OLE_LINK1]In RAN2, the proposed two options for coverage-based paging carrier selection are depicted in Figure 1. 
[image: Option 1 vs Option 2]
[bookmark: _Ref69213401]Figure 1: The two options for coverage-based paging carrier selection
For the Option 1:
(1) NW provides the information for coverage-based paging carrier selection by SIB, the information mainly includes: the mapping between enhanced coverage level(Rmax-paging, DRX cycle,etc) and paging carrier.
(2) NW indicates the additional information for paging carrier selection by RRCConnectionRelease message, the additional information for paging carrier selection mainly includes: enhanced coverage level(Estimated Rmax-paging).
(3) UE selects the paging carrier based on the Estimated Rmax-paging and the mapping between Rmax-	paging and paging carrier.
Since UE selects the paging carrier based on the Estimated Rmax-paging and the mapping between Rmax-paging and paging carrier, eNB should also selects the paging carrier for the UE based on the estimated Rmax-paging and the mapping between Rmax-paging and paging carrier. Although the estimated Rmax-paging(Coverage Enhancement Level) can already be sent to CN and then CN includes it in S1AP PAGING message, but the paging eNB can not differentiate whether the estimated Rmax-paging(Coverage Enhancement Level) will be used for paging carrier selection or not(e.g. if eNB does not send Estimated Rmax-paging to UE by RRCConnectionRelease message, Rmax-paging based paging carrier selection will not be activated). Thus, paging eNB should know whether the Rmax-paging based paging carrier selection is activated or not.
Observation 1: For option 1, based on the current specification, the paging eNB can know the Coverage Enhancement Level estimated in the latest connection, but it cannot know whether the Rmax-paging based paging carrier selection is activated or not.
Proposal 1: If option1 is agreed by RAN2, an Rmax-paging based paging carrier selection activation should be indicated to the paging eNB during CN paging.
Since Cell Identifier and Coverage Enhancement Level is included in Cell Identifier and Coverage Enhancement Level IE, which are necessary for Rmax-paging based paging carrier selection, the Rmax-paging based paging carrier selection activation is also suggested to be included in Cell Identifier and Coverage Enhancement Level IE, which is included in S1AP/NGAP UE CONTEXT RELEASE COMPLETE, UE CONTEXT SUSPEND REQUEST, UE CONTEXT RESUME REQUEST and PAGING meeage.
Proposal 1a: If option1 is agreed by RAN2, an Rmax-paging based paging carrier selection activation in included in S1AP/NGAP Cell Identifier and Coverage Enhancement Level IE.
For the Option 2:
(1) NW provides the Paging carrier information to UE by RRCConnectionRelease message; the Paging carrier information at least includes: the DARFCN of paging carrier. Whether other Paging carrier configuration information(e.g. Rmax, DRX etc) will be configured by RRCConnectionRelease message has not been discussed yet.
(2) UE uses the Paging carrier information(e.g. Paging carrier) included in RRCConnectionRelease message for paging monitoring.
Since UE uses the Paging carrier included in RRCConnectionRelease message for paging monitoring, eNB should also use the Paging carrier included in RRCConnectionRelease message for paging transmitting Thus, paging eNB should also know the Paging carrier information included in RRCConnectionRelease for paging transmitting.
Observation 2: For option 2, the paging eNB should know the Paging carrier information included in RRCConnectionRelease for paging transmitting.
Proposal 2: If option2 is agreed by RAN2, Paging carrier information should be indicated to the paging eNB during CN paging.
Considering that what Paging carrier information will be included in RRCConnectionRelease message has not been decided yet, and no IE in S1AP/NgAP PAGING message is suitable to include the Paging carrier information(e.g. the DARFCN of paging carrier), if option 2 is agreed by RAN2, an RRC container for Paging carrier information is suggested to be included in S1AP/NGAP UE CONTEXT RELEASE COMPLETE, UE CONTEXT SUSPEND REQUEST, UE CONTEXT RESUME REQUEST(NGAP only) and PAGING meeage, and the RRC container for Paging carrier information is defined by RAN2.
Proposal 2a: If option2 is agreed by RAN2, an RRC container for Paging carrier information is included in S1AP/NGAP UE CONTEXT RELEASE COMPLETE, UE CONTEXT SUSPEND REQUEST, UE CONTEXT RESUME REQUEST(NGAP only) and PAGING meeage.
Bsed on the following consideration,we prefer the Option 1.
(1) If paging carrier information is configured by SIB, NW can update it flexibly. But if paging carrier information is configured by RRCConnectionRelease, it is impossible to update it for UE in RRC_IDLE.
(2) The paging carrier is usually selected by UE, which is also suitable for mobility UEs.
(3) Option 1 impacts RAN3 specification much less.
And based on the proposal 1 and proposal 1a, we provide the TS 36.413 draftCR for Option1[5].
Neverthless, considering that RAN2 has not conclusion on whether option 1 or option 2 will be adopted, we also provide a TS 36.413 draftCR for Option 2[6] for reference.
 
Conclusions
In this contribution, we make the following observations and proposals:
Observation 1: For option 1, based on the current specification, the paging eNB can know the Coverage Enhancement Level estimated in the latest connection, but it cannot know whether the Rmax-paging based paging carrier selection is activated or not.
Observation 2: For option 2, the paging eNB should know the Paging carrier information included in RRCConnectionRelease for paging transmitting.

Proposal 1: If option1 is agreed by RAN2, an Rmax-paging based paging carrier selection activation should be indicated to the paging eNB during CN paging.
Proposal 1a: If option1 is agreed by RAN2, an Rmax-paging based paging carrier selection activation in included in S1AP/NGAP Cell Identifier and Coverage Enhancement Level IE.
Proposal 2: If option2 is agreed by RAN2, Paging carrier information should be indicated to the paging eNB during CN paging.
Proposal 2a: If option2 is agreed by RAN2, an RRC container for Paging carrier information is included in S1AP/NGAP UE CONTEXT RELEASE COMPLETE, UE CONTEXT SUSPEND REQUEST, UE CONTEXT RESUME REQUEST(NGAP only) and PAGING meeage.
Based on the proposal 1 and proposal 1a, we provide the TS 36.413 draftCR for Option1[5].
Considering that RAN2 has not conclusion on whether option 1 or option 2 will be adopted, we also provide a TS 36.413 draftCR for Option 2[6]for reference.
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