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1. Introduction
In RAN3#112-e meeting, the support of Carrier Selection and Carrier Specific Configuration were discussed, get the following progress:
	WA: Both EPC and 5GC scenarios are supported.
- For CE based carrier selection, RAN3 needs to wait for RAN2 further progress.
 To be continued...
-	In case option 1 is adopted by RAN2, it is FFS how to propagate the information about “whether the UE is using the CE based carrier selection” from the last serving RAN node to the CN, and from CN to the RAN nodes.
-	In case option 2 is adopted by RAN2, it is FFS how to propagate the information about “configured carrier” from the last serving RAN node to the CN, and from CN to the RAN nodes.
-	It is FFS on the need to provide any other assistance information from CN to RAN to assist paging carrier selection. 


In this contribution, we further discuss this topic based on RAN2 progress.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. RAN2 progress
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
3. Discussion
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]In last meeting, we discussed the following two options from RAN2:
Option 1: UE selects a paging carrier based on a rule configured by the network
Option 2: NW configures a specific paging carrier
During RAN2#114-e, multiple sub-options were discussed and down selected to 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.
For the option 1c and 2a, the network will send dedicated signalling to the UE to provide “Carrier Selection Information” (either “coverage information (CEL/Rmax) for the carrier selection” or “the carrier to use”). Therefore, it is needed also for the RAN node to provide such “Carrier Selection Information” to CN before moving the UE to RRC_Idle state, and receive such information from CN in Paging.
Observation 1: to support option 1c or 2a, the “Carrier Selection Information” (either “coverage information (CEL/Rmax) for the carrier selection” or “the carrier to use”) needs to be included in the following messages:
· S1AP/NGAP: UE CONTEXT RELEASE COMPLETE message
· S1AP/NGAP: UE CONTEXT SUSPEND REQUEST message
· NGAP: UE CONTEXT RESUME REQUEST message
· S1AP/NGAP: PAGING message
For option 2, upon cell change, UE needs to perform fallback mechanism. And for option 1, upon cell changes, there are two alternatives 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.
In case fallback mechanism is used upon cell change (option 1c-Alt 2 and option 2a), the UE and the RAN node need to link the carrier selection information mentioned in observation 1 with the last cell id, to determine whether to Rel-17 paging carrier or the legacy paging carrier to page the UE, as they are exclusive. Therefore, it is needed also for the RAN node to provide the related cell id together with the carrier selection information.
Observation 2: in case fallback mechanism is used upon cell change (option 1c-Alt 2 and option 2a), the related cell id has to be provided together with the “Carrier Selection Information” in the listed NGAP/S1AP messages.
[bookmark: _Toc20953817][bookmark: _Toc29390995][bookmark: _Toc36551732][bookmark: _Toc45831954][bookmark: _Toc51762907][bookmark: _Toc64381959][bookmark: _Toc73964477]Currently, the S1AP: Cell Identifier and Coverage Enhancement Level IE and NGAP: Paging Assistance Data for CE Capable UE IE is defined as a SEQUENCE type IE which includes the ECGI and the Coverage Enhancement Level, and has already been included in the above listed S1AP/NGAP messages.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Global Cell ID
	M
	
	E-UTRAN CGI 9.2.1.38
	

	Coverage Enhancement Level
	M
	
	OCTET STRING
	Includes either the UEPagingCoverageInformation message as defined in 10.2.2 of TS 36.331 [16], or the UEPagingCoverageInformation-NB message as defined in 10.6.2 of TS 36.331 [16].



The Coverage Enhancement Level is defined as octet string, and refers to the RRC: UEPagingCoverageInformation-NB message, and it currently only includes npdcch-NumRepetitionPaging defined as INTEGER (1..2048).
If RAN2 decides to introduce new IE in the RRC: UEPagingCoverageInformation-NB message, to indicate the Rel-17 Carrier Selection Information (either “coverage information (CEL/Rmax) for the carrier selection” or “the carrier to use”). Upon receiving the Paging from CN, the RAN node can determine whether to use rel-17 paging carrier or legacy carrier based on the presence of the new IE within the RRC container. 
And if RAN2 decides to reuse the existing npdcch-NumRepetitionPaging to indicate CEL in option 1c, there will be a need to introduce new IE to provide information about “whether the UE is using the CE based carrier selection” in the RRC: UEPagingCoverageInformation-NB message, otherwise the RAN node will not know whether to use Rel-17 paging carrier or legacy carrier.
Observation 3: in both option 1c and 2a, if RAN2 decides to introduce new IE in the RRC: UEPagingCoverageInformation-NB message to support Rel-17 CE based carrier selection, the existing S1AP/NGAP messages can be reused.
Proposal 1: with the assumption that RAN2 will introduce new IE in the RRC: UEPagingCoverageInformation-NB message to support Rel-17 CE based carrier selection, the existing S1AP/NGAP messages can be reused.
For NGAP/S1AP Paging procedure, upon receiving the corresponding information, the current procedural text said that the information may be used for paging the indicated CE capable UE, according to TS23.502/TS36.300. But actually, the RAN node will use the information based on the paging carrier selection defined in TS 36.304, therefore it is needed to update the procedural text in NGAP and S1AP specifications as follows:
NGAP:
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] and TS 36.304 [29].
S1AP:
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 TS36.304 [20].
Proposal 2: update the procedural text of NGAP/S1AP Paging procedure, to use the received information according to TS 36.304.
4. Proposals
[bookmark: _Toc423020280]In this contribution, we analyses the CE based carrier selection, get the following observations and proposals:
Observation 1: to support option 1c or 2a, the “Carrier Selection Information” (either “coverage information (CEL/Rmax) for the carrier selection” or “the carrier to use”) needs to be included in the following messages:
· S1AP/NGAP: UE CONTEXT RELEASE COMPLETE message
· S1AP/NGAP: UE CONTEXT SUSPEND REQUEST message
· NGAP: UE CONTEXT RESUME REQUEST message
· S1AP/NGAP: PAGING message
Observation 2: in case fallback mechanism is used upon cell change (option 1c-Alt 2 and option 2a), the related cell id has to be provided together with the “Carrier Selection Information” in the listed NGAP/S1AP messages.
Observation 3: in both option 1c and 2a, if RAN2 decides to introduce new IE in the RRC: UEPagingCoverageInformation-NB message to support Rel-17 CE based carrier selection, the existing S1AP/NGAP messages can be reused.
Proposal 1: with the assumption that RAN2 will introduce new IE in the RRC: UEPagingCoverageInformation-NB message to support Rel-17 CE based carrier selection, the existing S1AP/NGAP messages can be reused.
Proposal 2: update the procedural text of NGAP/S1AP Paging procedure, to use the received information according to TS 36.304.
The corresponding NGAP CR and S1AP CR are provided in [1] and [2], and it is proposed to endorse them as baseline CRs for this WI.
Due to the quota limitation, the S1AP CR is submitted to AI 12.3.
5. Reference
[1] R3-213576 Support of CE based Carrier Selection, NGAP CR, Rel-17, Huawei
[2] [bookmark: _GoBack]R3-213978 Support of CE based Carrier Selection, S1AP CR, Rel-17, Huawei
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