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Abstract of the contribution: Discuss the background for CN functionality supporting RAN feature Enhanced Coverage and propose aspects to be studied. 
Background

Both NB-IoT and WB-E-UTRA, with enhancements for MTC, radio access technologies are expected to be used in 5G to provide radio access support for massive IoT. Both these RATs support enhanced coverage based on radio signal repetitions. Radio signal repetition is costly and therefore management of the feature is important from overall system cost perspective. 

In EPC there are a couple of functionalities providing support for the RAT feature Enhanced Coverage.

TS 23.682 provides the procedure how a 3rd party application server can query EPC of the UE EC-status, and/or to enable/disable the enhanced coverage restriction.

TS 23.401 also provides means for the eNB to store “Information for Enhanced Coverage” in the MME during S1-release procedure and how the MME returns the information in “every subsequent Paging message for all eNBs selected by the MME for paging”. TS 36.331 defines the information element “UEPagingCoverageInformation” which includes the estimated number of repetions required for paging. 

The MME is provided Enhanced Coverage Restricted parameter by the HSS based on subscription info. The MME provides an Enhanced Coverage Restricted parameter to the UE in the Attach/TAU Accept message, and to the eNB via S1 signalling whenever the UE context is established in RAN, e.g. during service request procedure, attach procedure, and TAU procedure.

Observation 1: A third party application can query the status of the enhanced coverage restriction for a UE. 

Observation 2: A third party application can enable or disable EC feature for a UE. The CN updates the UE and RAN whether the feature is allowed for the particular UE or not.

Observation 3: The CN can store RAN parameters important to paging a UE, with enhanced coverage enabled, during the time the UE is in ECM_IDLE and return the parameters to RAN in a subsequent paging message.

Compared to EPC there are a few new aspects that should be studied and considered in proposed solutions. The new feature RRC_Inactive might impact how EC shall be supported. Mobility aspects could differ within a RAN Notification Area or within a Registration Area and should therefore be discussed and considered. In MICO mode the UE cannot be paged, how to manage e.g. UE configuration and EC restrictions. 

Observation 4: New features in 5GC e.g. RRC_Inactive, MICO mode, might impact how the EC feature should be supported.

Proposal 1: The Key Issue “Enhanced Coverage” shall consider whether and how any new 5GC feature (e.g. MICO mode and RRC_Inactive) might impact the Enhance Coverage feature 

Proposal

It is proposed to include the following changes to TR 23.xxx

* * * Start of changes (all new) * * * 

5.X
Key Issue X: Management of Enhanced Coverage
5.X.1
Description

Both NB-IoT and WB-E-UTRA, with enhancements for MTC radio access technologies are expected to be used in 5G to provide radio access support for massive IoT. Both these RATs support Enhanced Coverage (EC) based on radio signal repetitions. Radio signal repetition is costly and therefore management of the feature is important from overall system cost perspective. 
5.X.2
Architectural requirements

The following functionality should be supported:

-
Enable an Application Server/Function to query the status of the enhanced coverage restriction for a UE;

-
Means for the 5GC to restrict UE usage of the EC feature;

-
Enable an Application Server/Function to enable, or to disable the EC restriction for a particular UE; and

-
Temporary storage of RAN parameters in 5GC, related to the EC feature.

-
Indication of UE capability of CE mode B support to the 5GC.

- 
Storage of restriction of use of EC as part of subscription parameter in UDM.

5.X.3
Architectural baseline

Baseline for EC support for 5G, is the T8 API towards the AF/AS and the 5GS architecture. 

5GC already support monitoring/exposure function of certain UE aspects, see TS 23.502 [xx] clause 4.15. The exposure functionality already specified should be considered when enabling an Application Server/Function to query the status of the enhanced coverage restriction for a UE.

The AMF receives, at N2 release, RAN parameters, important for paging a UE in EC. The AMF shall store the parameters during the time the UE is in CM-IDLE and return the parameters to RAN in a subsequent paging message unless the UE is restricted from using EC. Same or similar IE as the Information Element UEPagingCoverageInformation is used for this purpose in 5GS. 

Use of Enhanced Coverage can be restricted per subscriber per PLMN in the UDM. If the Enhanced Coverage is restricted as per subscription or based on local configuration then the AMF informs

- the UE as part of the Registration procedure

- the RAN whenever the UE context is established or modified in the RAN.

5.X.4
Open issues

Compared to EPC there are a few new aspects in 5GS that should be studied and considered in proposed solutions. 
OI1: Impacts to the Enhanced Coverage feature due to MICO mode and any other power save solutions proposed and studied for 5GS. 

OI2: Impacts, if any, to the Enhanced Coverage feature due to RRC_Inactive feature. 

OI3: Signalling details for status query of Enhanced Coverage restriction and enabling/disabling Enhanced coverage restriction by Application Server/Function.
* * * End of changes * * * *
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