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Abstract of the contribution: The contribution proposes solution for KI#6 – Management for Enhanced Coverage.
1	Introduction
At SA2#125 new Key Issue #6 on Management of Enhanced Coverage was added to the TR 23.724. This paper provides a solution to the same key issue. 
2	Proposal
It is proposed to add following solution to the TR 23.724. All changes are new. 


################### TEXT PROPOSAL FOR THE TR 23.724 ########################

[bookmark: _Toc505257261]6.X	Solution #X: Solution for Management of Enhanced Coverage for 5GC
[bookmark: _Toc505257262]6.X.1	Introduction
This solution addresses the Key Issue 6 - "Management of Enhanced Coverage".
[bookmark: _Toc505257263]6.X.2	Functional Description
[bookmark: _Toc501370263]6.x.2.1	Support of Enhanced Coverage
The UE shall indicates its capability of support for Enhanced Coverage (i.e. CE mode B capability support) in the Initial Registration or Registration Update Request message to the AMF. The AMF stores UE capability of support for enhanced Coverage in the UE context in AMF.  
Editor's note:	It is FFS if UE needs to also indicate CE mode A capability support to the AMF.
6.x.2.2	Support of restriction of use of Enhanced Coverage
The usage of Enhanced Coverage may require use of extensive resources (e.g. radio and signalling resources) from the network. Specific subscribers can be restricted to use Enhanced Coverage feature through Enhanced Coverage Restricted information that is stored in UDM as part of subscription data and specifies per PLMN whether the Enhanced Coverage functionality is restricted or not for the UE. Enhanced Coverage Restricted information indicates whether CE mode B is restricted for the UE, or both CE mode A and CE mode B is restricted for the UE, or both CE mode A and CE mode B is not restricted for the UE. 
The AMF receives Enhanced Coverage Restricted information from the UDM during registration procedure. AMF based on local configuration, UE Usage setting, UE subscription information and network policies, or any combination of them, determines whether Enhanced Coverage (i.e. CE mode B or both CE mode B & CE mode A) is restricted for the UE and stored updated Enhanced Coverage restriction information in the UE context in AMF. If the UE usage setting indicated that UE is "voice centric" then the AMF shall set CE mode B restricted for the UE in Enhanced Coverage restriction information. 
The AMF sends Enhanced Coverage Restricted information to the UE in the Registration Accept message. The UE shall use Enhanced Coverage Restricted information to determine if Enhanced Coverage is restricted or not. The AMF provides an Enhanced Coverage Restricted information to the (R)AN via N2 signalling whenever the UE context is established in the RAN, e.g. during N2 Paging procedure, Service Request procedure, initial Registration and periodic Registration procedure.
For roaming UEs, if the UDM doesn't provide any Enhanced Coverage Restricted information or the provided Enhanced Coverage Restricted information is in conflict with the roaming agreement, the AMF uses default Enhanced Coverage Restricted information locally configured in the VPLMN based on the roaming agreement with the subscriber's HPLMN. 
The UE that indicates its support Enhanced coverage over N1 interface shall also support restriction of the Enhanced Coverage over N1 interface. The UE shall assume that restriction for use of Enhanced Coverage is same in the equivalent PLMNs. 
[bookmark: _Toc505257264][bookmark: _Hlk500857577]6.X.3	Support of EPC interworking
[bookmark: _Toc501716523]6.x.3.1	IDLE Mode aspects
-	When UE moves from 5GS to EPS, the UE context information sent by AMF to MME includes the Enhanced Coverage Restricted information. MME determines Enhanced Coverage Restricted parameter and CE mode B restricted parameter from Enhanced Coverage Restricted information and stores it in MME’s MM context.
-	When UE moves from EPS to 5GS, the MME’s MM context information sent by MME to AMF includes the Enhanced Coverage Restricted parameter and CE mode B restricted parameter. AMF determines Enhanced Coverage Restricted information from CE mode B restricted parameter and Enhanced Coverage Restricted parameter and stores it in the UE context at AMF.
6.x.3.2	CONECTED Mode aspects
-	When a UE is CM-CONNECTED in 5GC and a handover to EPS occur, source eNB provides Enhanced Coverage Restricted information to the target eNB.
-	When a UE is CM-CONNECTED in EPS and a handover to 5GC occur, source eNB provides Enhanced Coverage Restricted information to the target eNB.

[bookmark: _Toc505257265]6.X.4	Procedures
6.X.4.1	Procedure for restriction of use of Enhanced Coverage



Figure 6.x.4.1-1: Procedure for restriction of use of Enhanced Coverage
1.	The UE sends N1 registration Request message to AMF with UE Enhanced Coverage (EC) support capability indication.
2.	The AMF retrieves the subscription data for the UE from the UDM using Nudm_SDM_Get service operation. UDM may retrieve this information from UDR by Nudr_UDM_Query (Access and Mobility Subscription data). This includes also the Enhanced Coverage Restriction information (i.e. CE mode B is restricted for the UE, or both CE mode A and CE mode B is restricted for the UE, or both CE mode A and CE mode B is not restricted for the UE).
3.	AMF based on local configuration, UE Usage setting, UE subscription information and network policies, or any combination of them, determines whether Enhanced Coverage (i.e. CE mode B or both CE mode B & CE mode A) is restricted for the UE and stored updated Enhanced Coverage restriction information in the UE context in AMF.
4.	The AMF sends Enhanced Coverage Restricted information to the UE in the Registration Accept message. The AMF also provides an Enhanced Coverage Restricted information to the (R)AN via N2 signalling.
5.	The UE shall use the Enhanced Coverage Restricted information to determine if Enhanced Coverage is restricted or not.
6.X.4.2	Enhanced Coverage Restriction Control and via NEF
The support for Enhanced Coverage Restriction Control via NEF enables 3rd party service providers to query status of, enhanced coverage restriction or enable/disable enhanced coverage restriction per individual UEs. 


Figure 6.x.4.2-1: Procedure for Enhanced Coverage Restriction Control and via NEF

1.	The AF/AS uses Nnef_ECRestriction_Update ( ) request service operation in order to enable/disable Enhanced Coverage restriction or Nnef_ECRestriction_Status_Get ( ) service operation to query the status of enhanced coverage restriction. Both service operation includes External Identifier or MSISDN and AS/AF Identifier as required input. Enhanced Coverage Restriction Data provides an indication to either enable or disable the enhanced coverage restriction and is required input for Nnef_ECRestriction_Update ( ) request service operation only.
2.	If either the AS/AF is not authorized to perform this request (e.g. if the SLA does not allow for it), or the AS/AF has exceeded its quota or rate of submitting Enhanced Coverage requests, the NEF indicates service operation failure to AS/AF with appropriate cause code and flow stops here. Otherwise the flow continues to step 3. 
3.	The NEF uses Nudm_SDM_Update ( ) service operation to update the subscription data for Enhanced Coverage restriction. The NEF uses Nudm_SDM_Get ( ) service operation to query the status of for Enhanced Coverage restriction. UDM may retrieve this information from UDR by using Nudr_UDM_Query ( ) service operation. 
4.	For Nudm_SDM_Update ( ) when the subscriber data for Enhanced Coverage restriction is updated at the UDM, serving NF (i.e. AMF in this case) is notified with the updated Enhanced Coverage restriction information in the subscription data. AMF may subscribe for the notification for Enhanced Coverage restriction information change.
	In case of Nudm_SDM_Get ( ) service operation steps 5 & 6 are skipped. 
5.	The UDM uses Nudm_SDM_Notification ( ) service operation and provide AMF with updated Enhanced Coverage restriction information.
6.	The AMF updates Enhanced Coverage restriction information stored in the UE context at AMF. The AMF will transfer the Enhanced Coverage Restricted Information stored as part of its UE context during AMF change.
NOTE:	UE is informed of the updated Enhanced Coverage Restricted information at the next Registration procedure, or based on the local policy the network can de-register the UE indicating re-registration is required.
7.	The UDM sends response of Nudm_SDM_Update ( ) / Nudm_SDM_Get ( ) service operation to the NEF.
8.	The NEF sends response of Nnef_ECRestriction_Update ( ) / Nnef_ECRestriction_Status_Get ( ) service operation to the AS/AF.

[bookmark: _Toc505257266]6.X.5	Impacts on existing entities and interfaces
[bookmark: _Toc505257267][bookmark: _Hlk500857602]UE
-	Indicate Enhanced Coverage support capability indication to the AMF.
-	Receives Enhanced Coverage Restriction Information as part of N1 procedure (i.e. Initial and periodic Registration Accept).
-	Stores Enhanced Coverage Restriction Information per PLMN and use Enhanced Coverage mode based on Enhanced Coverage restriction Information provided by the AMF.
(R)AN
-	Receives an Enhanced Coverage Restricted information from the AMF via N2 signalling whenever the UE context is established in the RAN, e.g. during N2 Paging procedure, Service Request procedure, initial Registration and periodic Registration procedure.
-	Determines if UE is restricted to operate in Enhanced Coverage mode based on the Enhanced Coverage Restriction information provided by the AMF. 
AMF:
-	Receives Enhanced Coverage Restriction information as part of subscription data from the UDM.
-	Based on local configuration, UE Usage setting, UE subscription information and network policies, or any combination of them, determines whether Enhanced Coverage (i.e. CE mode B or both CE mode B & CE mode A) is restricted for the UE. 
 -	Stores Enhanced Coverage Restriction information as part of UE context in AMF.
-	The AMF provides an Enhanced Coverage Restricted information to the UE via N1 signalling (i.e. during N2 during initial Registration and periodic Registration procedure.)	
-	Provides an Enhanced Coverage Restricted information to the (R)AN via N2 signalling whenever the UE context is established in the RAN, e.g. during N2 Paging procedure, Service Request procedure, initial Registration and periodic Registration procedure..
UDM/UDR
-	Contains Enhanced Coverage Restriction information as part of subscription data. UDM may retrieve it from the UDR. 
-	Support new Nudm_SDM_Update ( ) service operation with NEF as consumer to update the subscription data for Enhanced Coverage restriction.
-	Interface with NEF to provide status of Enhanced Coverage restriction using updated Nudm_SDM_Update ( ) service operation with NEF as consumer. 
NEF
-	Support new Nnef_ECRestriction_Update ( ) request service operation with AS/AF as consumer in order to enable/disable Enhanced Coverage restriction.
-	support new Nnef_ECRestriction_Status_Get ( ) service operation with AS/AF as consumer to query the status of enhanced coverage restriction.
6.X.6	Evaluation
Editor's note:	This clause provides an evaluation of the solution.


################### END OF PROPOSAL ########################
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