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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 RAN3#113-e meeting, the topic was further discussed, with the conclusion “Wait for RAN2 progress.”
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

RAN2#115-e agreements:
· Support coverage or carrier specific DRX configurations, FFS details.
· UE capability for Rel-17 paging carrier selection should be introduced.
· UE metric for determining carrier suitability and selection is based on NRSRP.
· Use a hysteresis/longer averaging/timer for UE metric based on NRSRP.
· FFS whether to introduce new UE report and/or whether to mandate support of existing Msg5 reporting

RAN2 has agreed on an email discussion until next meeting:
[Post115-e][302][NBIOT/eMTC R17] carrier selection (Ericsson) 
      Scope: progress open issues, main aim is to converge on option 1c vs. 2a for decision in next meeting.
      Intended outcome: Report to next meeting
      Deadline: long
3. Discussion
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]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 both RAN2 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”). 
In order to enable the RAN node to page the UE in the same carrier as the one UE monitors, it is needed 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 NGAP/S1AP: PAGING message. 
Conclusion 1: to support RAN2 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
Multiple options were listed in last RAN3 discussion, and all these solutions can achieve such signalling exchanging between RAN node and CN node:
For RAN2 option 1c:
· Option 1: Include the “indication” in the NGAP Cell Identifier and Coverage enhancement level IE as proposed in 3245 and 3454.
· Option 2: Include the “indication” in the existing RRC container UERadioPagingInformation-NB message as proposed in 3850.
· Option 3: Include the “indication” in the existing RRC container UEPagingCoverageInformation-NB message as proposed in 3575.
For RAN2 option 2a:
· Option 1: Include the paging carrier information in the NGAP Cell Identifier and Coverage enhancement level IE as proposed in 3454.
· Option 2: Include the paging carrier information in the existing RRC container UERadioPagingInformation-NB message as proposed in 3850.
· Option 3: Include the paging carrier information in the existing RRC container UEPagingCoverageInformation-NB message as proposed in 3575.
· Option 4: Include the paging carrier information in a new RRC container as explained in 3245.
It could be understand that the RAN3 option 2 and option 3, does not require any new RAN3 NGAP/S1AP IE to be introduced, which is aligned with RAN2 previous assumption “RAN2 assumes S1AP/NGAP update is not needed”.
Conclusion 2: it is assumed that RAN2 will extend the existing RRC container(s) (e.g. UERadioPagingInformation-NB and/or UEPagingCoverageInformation-NB) to support CE based carrier selection, there is no need to introduce new NGAP/S1AP IE.
For RAN2 option 2a, upon cell change, UE needs to perform fallback mechanism. And for RAN2 option 1c, 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 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.
[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].


In both RAN2 option 1c and 2a, In case fallback mechanism is used upon cell change, it is better to extend the RRC: UEPagingCoverageInformation-NB message, as it will provided over S1/NGAP together with the last cell id.
Conclusion 3: in case fallback mechanism is used upon cell change (RAN2 option 1c-Alt 2 and option 2a), extend the existing UEPagingCoverageInformation-NB message to carry the “Carrier Selection Information”, as it is exchanged together with last cell id over NGAP/S1AP messages.
For the latest RAN2 agreement “UE capability for Rel-17 paging carrier selection should be introduced”, it is assumed that the existing UERadioPagingInformation-NB will be extended to carry such information.
Conclusion 4: it is assumed that RAN2 will extend the existing UERadioPagingInformation-NB will be extended to carry UE capability for Rel-17 paging carrier selection.
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 need to identify whether the UE support CE based paging carrier selection, and choose the paging carrier based on the received information as defined in TS 36.304, therefore it is needed to update the procedural text in NGAP and S1AP specifications to clarify such handling.
Conclusion 5: it is needed to update the procedural text of NGAP/S1AP Paging procedure, for the UE which supports CE based paging carrier selection, use the received carrier selection information to choose the paging carrier as defined in TS36.304.
4. Proposals
[bookmark: _Toc423020280]In this contribution, we analyses the CE based carrier selection based on RAN2 progress, get the following conclusions:
Conclusion 1: to support RAN2 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
Conclusion 2: it is assumed that RAN2 will extend the existing RRC container(s) (e.g. UERadioPagingInformation-NB and/or UEPagingCoverageInformation-NB) to support CE based carrier selection, there is no need to introduce new NGAP/S1AP IE.
Conclusion 3: in case fallback mechanism is used upon cell change (RAN2 option 1c-Alt 2 and option 2a), extend the existing UEPagingCoverageInformation-NB message to carry the “Carrier Selection Information”, as it is exchanged together with last cell id over NGAP/S1AP messages.
Conclusion 4: it is assumed that RAN2 will extend the existing UERadioPagingInformation-NB will be extended to carry UE capability for Rel-17 paging carrier selection.
Conclusion 5: it is needed to update the procedural text of NGAP/S1AP Paging procedure, for the UE which supports CE based paging carrier selection, use the received carrier selection information to choose the paging carrier as defined in TS36.304.
The S1AP TP to TS 36.413 is provided in section 6, and the NGAP CR is provided in [1].
5. Reference
[1] [bookmark: _GoBack]R3-215005 Support of CE based Carrier Selection, NGAP CR, Rel-17, Huawei
6. Text Proposal to TS 36.413
--------------------------Start of the Change-----------------------
[bookmark: _Toc20953453][bookmark: _Toc29390630][bookmark: _Toc36551367][bookmark: _Toc45831578][bookmark: _Toc51762531][bookmark: _Toc56521346]8.5	Paging
[bookmark: _Toc20953454][bookmark: _Toc29390631][bookmark: _Toc36551368][bookmark: _Toc45831579][bookmark: _Toc51762532][bookmark: _Toc56521347]8.5.1	General
The purpose of the Paging procedure is to enable the MME to page a UE in the specific eNB.
[bookmark: _Toc20953455][bookmark: _Toc29390632][bookmark: _Toc36551369][bookmark: _Toc45831580][bookmark: _Toc51762533][bookmark: _Toc56521348]8.5.2	Successful Operation


Figure 8.5.2-1: Paging procedure
The MME initiates the paging procedure by sending the PAGING message to the eNB.
//skip unchanged part
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].
If both the UE Radio Capability for Paging IE and the Assistance Data for CE capable UEs IE are included in the PAGING message, in case the UE supports CE based paging carrier selection, the eNB shall, if supported, use the received information to determine the paging carrier as defined in TS 36.304 [20].
--------------------------Start of the Change-----------------------

3GPP
image1.wmf
 

PAGING

 

eNB

 

MME

 


oleObject1.bin


eNB







MME







PAGING













3GPP


 


3GPP 


TSG


-


RAN WG3 


Meeting #114


-


e


 


R3


-


215004


 


E


-


meeting, 


1


-


11 Nov


 


2021


 


 


Title:


 


 


(T


P to TS36.413


)


 


Consideration on 


Carrier Selection and Carrier 


Specific


 


Configuration


 


Source: 


 


Huawei


 


Agenda item:


 


12.2


 


Document 


Type


:


 


Other


 


1.


 


Introduction


 


I


n 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 RAN3#113


-


e meeting, the topic was further discussed, with the conclusion “


Wait for RAN2 progress.


”


 


I


n this 


contribution, we further discuss this topic based on RAN2 progress.


 


2. 


RAN2 progress


 


RAN2#114


-


e agreements:


 


Þ


 


Rel


-


17 paging carriers and the legacy paging carriers should be exclusive.


 


Þ


 


RAN2 assumes S1AP/NGAP update is not needed.


 


Þ


 


Carrier selection criteria d


oes not include power boosting or service


 


Þ


 


FFS: For option 1, whether DRX can be part of the carrier selection criteria


 


Þ


 


Rel


-


17 paging carrier configuration is provided in broadcast signalling.


 


Þ


 


Select between the following sub


-


options:


 


o


 


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


 


o


 


Option 2a: NW indicates the carrier to use explicitly via dedicated signalling based on information 


de


termined within the NW.


 


§


 


FFS for both options whether there is a report from the UE to suggest a carrier or provide a metric 


report


 


Þ


 


Working assumption: UE metric for determining carrier suitability and selection is based on measured NRSRP. 


FFS whether to us


e a hysteresis/longer averaging/timer


 




3GPP   3GPP  TSG - RAN WG3  Meeting #114 - e   R3 - 215004   E - meeting,  1 - 11 Nov   2021     Title:     (T P to TS36.413 )   Consideration on  Carrier Selection and Carrier  Specific   Configuration   Source:    Huawei   Agenda item:   12.2   Document  Type :   Other   1.   Introduction   I n 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 RAN3#113 - e meeting, the topic was further discussed, with the conclusion “ Wait for RAN2 progress. ”   I n this  contribution, we further discuss this topic based on RAN2 progress.   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 d oes 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:   o   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   o   Option 2a: NW indicates the carrier to use explicitly via dedicated signalling based on information  de termined 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 us e a hysteresis/longer averaging/timer  

