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Abstract of the contribution: This paper proposes further details for two solutions for the authorization of use of Coverage Enhancement functionality. 
1. 
Introduction

In SA2#116 a first set of key issues and solutions for the FS_CIoT_Ext study item have been agreed [1]. In particular, key issue #1 deals with the authorization for Coverage Enhancement usage. This contribution provides further details and clarifications for Solution 3 (Subscription based authorization via NAS) and Solution 4 (Subscription based authorization via S1) for this key issue.
2. 
Text Proposal

It is proposed to capture the above described solutions in the TR.

>>>Beginning of Changes<<<
6.3
Solution 3: Subscription based authorization via NAS
6.3.1
Description

6.3.1.1
General

This solution addresses the Key Issue 1 – "Authorization of use of Coverage Enhancement ".

The solution principle is:

-
HSS contains subscription information whether the UE is allowed to use Coverage Enhancement;
-
At access to the network the UE provides its capabilities to support Enhanced Coverage via NAS;
-
The CN verifies (using the subscription) whether the UE is allowed to use CE and informs the UE in a NAS message, and the CE authorization information may include:

-
A CE indication to indicate whether the UE can use the CE functionality or not;

-
The authorized CE level range.

Editor’s Note: Details of CE levels is dependent on RAN WGs.

-
The UE stores the information (per PLMN) and will not make use of EC for this PLMN in case CN indicates the UE is not allowed.
6.3.1.2
Procedure

Figure 6.3.1.2-1 below described the main steps of this solution. New node information elements, messages or steps are marked in red.
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Figure 6.3.1.2-1: Authorization of CE at Attach

1.
The UE Attaches to the network and provides the UE CE support capability.

2.
If there is no UE subscription information in the MME, the MME retrieves the subscription information for the UE. This includes also the CE Subscription information (i.e., CE enabled/disabled).
3.
The MME enforces the CE authorization information based on the UE CE support capability, and the CE subscription information. If the UE supports the CE capability and has subscribed to the CE functionality, the MME indicates that the UE can use the CE functionality in the CE authorization information. If the CE level range is included in the subscription information, the MME also includes it in the CE authorization information.

4.
The MME provides the Attach accept message to the UE, including the CE authorization information. Based on the received information the UE decides whether to make use of CE for the PLMN.

5.
The UE enters RRC_Idle when there is no data or signalling to be sent or received.

6:
Once data or signalling is needed, the UE determines the CE level based on AS information and it checks if the AS CE level is consistent with the CE authorization information. If the CE functionality is not authorized to be used or the CE level exceeds the authorized CE level range, then the UE may determine not to initiate the Random Access procedure.

Editor’s Note: It is FFS whether the UE should be able to still initiate the Random Access procedure with some specific charging ratio applied in the CN.

7:
The UE selects the PRACH resources based on the determined CE level and initiate the Random Access procedure. 

NOTE 1:
The eNB may also check if the CE level used by UE is consistent with the CE authorization information or not (the eNB may obtain the CE authorization information from MME using Solution 4: “Subscription based authorization via S1”).
6.3.2
Impacts on existing nodes and functionality
6.3.2.1
UE

-
Support receiving and storing per PLMN whether the UE is authorized to make use of CE.
-
Avoid using and providing the capability for CE in case the UE is not authorized to use CE in the PLMN.
6.3.2.2
RAN

-
No impact

NOTE: 
If RAN is to authorize the CE, RAN impacts are as described in Solution 4: Subscription based authorization via S1.

6.3.2.3
CN

-
Contains subscription information whether the UE is allowed to use Coverage Enhancement.
-
Receive from UE whether UE is capable of CE.
-
Use subscription information to decide whether UE is authorized to make use of CE and forward the decision to the UE.
6.3.3
Solution Evaluation
The solution meets the requirements of Key Issue#1 because it provide procedures to authorize the use of Coverage Enhancements capabilities.
Advantages

· No impact on eNB
6.4
Solution 4: Subscription based authorization via S1
6.4.1
Description

6.4.1.1
General

This solution addresses the Key Issue 1 – "Authorization of use of Coverage Enhancement".

The solution principle is:

-
HSS contains subscription information whether the UE is allowed to use Coverage Enhancement;
-
At access to the network the UE provides its capabilities to support Enhanced Coverage;
-
The RAN forwards the UE CE capability to CN;
-
The CN verifies (using the subscription information) whether the UE is allowed to use CE and informs RAN, e.g. the CE authorization information may include the following:

-
A CE indication to indicate whether the UE can use the CE functionality or not;

-
The authorized CE level range.

Editor’s Note: Details of CE levels is dependent on RAN WGs.

-
The RAN enforces the CN decision and informs the UE

-
The UE stores the information (per PLMN) and will not make use of EC for this PLMN in case RAN indicates the UE is not allowed.
6.4.1.2
Procedure
Figure 6.3.1.4-1 below describes the main steps of this solution. New node information elements, messages or steps are marked in red.
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Figure 6.4.1.2-1: Authorization of CE at Attach

1.
The UE determines the CE level based on the radio channel quality

2.
It attaches to the network and provides the UE capability to support CE to RAN.

3.
If there is no CE authorization information for the UE stored in the eNB, the eNB will forward the UE CE support capability to the MME.
4.
If there is no UE subscription information in the MME, the MME retrieves the subscription information for the UE.
5.
The MME generates the CE authorization information from the UE CE support capability and the CE subscription information. The CE authorization information includes an indication of whether the UE is authorized or not to use the CE feature.
6.
The MME sends an S1 AP message to the RAN with the NAS message and the CE authorization information.

7.
The eNB enforces the CE authorization based on the CE authorization information. 

8a.
If CE authorized, the RAN forwards the NAS accept message to the UE, including in RRC the CE level the UE is authorized to use.
8b.
Alternatively, if the CE functionality is not authorized to use, the eNB may refuse the access request of the UE with some cause value (e.g. CE functionality NOT authorized).
6.4.2
Impacts on existing nodes and functionality
6.4.2.1
UE

-
Support receiving and storing per PLMN whether the UE is authorized to make use of CE .
-
Avoid using and providing the capability for CE in case the UE is not authorized to use CE in the PLMN.
6.4.2.2
RAN

-
Forwarding UE CE capability to CN.
-
Enforce decision whether UE is allowed to use CE received from CN.
6.4.2.3
CN

-
Contains subscription information whether the UE is allowed to use Coverage Enhancement.
-
Receive from eNB whether UE is capable of CE.
-
Use subscription information to decide whether UE is authorized to make use of CE and forward the decision to RAN.
6.4.3
Solution Evaluation
The solution meets the requirements of Key Issue#1 because it provide procedures to authorize the use of Coverage Enhancements capabilities.
Advantages

· In case partial UE context is stored in the eNB it allows a fast response without the need to involve the CN.

· No impact on NAS.
>>>End of Changes<<<
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