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Abstract of the contribution: Proposes solution for Key Issue on authorization of coverage enhancements using Enhanced Coverage Allowed parameter in HSS

Proposal

It is proposed to add the following solution for Key Issue on authorization of coverage enhancements in TR 23.730. All text is new. 

***************** Start of changes **********************

6.x
Solution x - Authorization of Coverage Enhancements using Enhanced Coverage Allowed parameter in HSS
6.x.1
Description

6.x.1.1
General

This solution addresses the Key Issue X – Authorization of Coverage Enhancements.

To authorize coverage enhancement for specific UEs it is proposed to introduce a new subscription parameter in HSS called Enhanced Coverage Allowed parameter. This parameter is kept in HSS data and specifies per PLMN whether enhanced coverage functionality is allowed or not allowed for the UE. 

6.x.1.2
Enhanced Coverage Allowed indication to the UE

During Attach or TAU/RAU procedure this parameter is downloaded to MME/SGSN and stored as part of MME/SGSN MM and EPS bearer context. This is shown in figure 6.x.1.2-1 below:
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Figure 6.x.1.2-1: Enhanced Coverage Allowed indication to the UE

MME/SGSN sends Enhanced Coverage Allowed parameter to the UE in NAS accept message. UE shall use this parameter value to determine if enhanced coverage feature should be used or not.  

6.x.1.3
Enhanced Coverage Allowed indication to the eNB
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Figure 6.x.1.3-1: Paging with Enhanced Coverage

As shown in figure 6.x.1.3-1, MME/SGSN, on receiving Downlink Data Notification, checks if Enhanced Coverage Allowed parameter is set in MME/SGSN MM or EPS bearer context. 

If the MME/SGSN has Information for Enhanced Coverage stored, and Enhanced Coverage Allowed parameter is set (i.e. value indicate enhanced coverage is authorized or enabled) then the MME/SGSN shall include Information for Enhanced Coverage in the Paging message for all eNBs selected by the MME/SGSN for paging. 

If the MME/SGSN has Information for Enhanced Coverage stored, and Enhanced Coverage Allowed parameter is not set (i.e. value indicate enhanced coverage is not authorized or disabled) then the MME/SGSN shall not include Information for Enhanced Coverage in the Paging message for all eNBs selected by the MME/SGSN for paging. In this case eNB doesn’t set CE mode B for the UE. 

6.x.1.4
Control of enhanced coverage by 3rd party service provider

Figure 6.x.1.4-1 shows the procedures to allow the 3rd party service provider to query the status of, or enable, or disable Coverage Enhancements functionality per UE.
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Figure 6.x.1.3-1: Control of enhanced coverage by 3rd party service provider
1. The SCS/AS sends an Enhanced Coverage Request (External Identifier(s) or MSISDN(s), SCS/AS Identifier, SCS/AS Reference ID, Type) message to the SCEF. Type indicates if the request is to get status of, or to enable, or to disable the enhanced coverage. 

2. The SCEF stores SCS/AS Reference ID, SCS/AS Identifier. The SCEF assigns an SCEF Reference ID. Based on operator policies, if either the SCS/AS is not authorized to perform this request (e.g. if the SLA does not allow for it) or the Enhanced Coverage Request is malformed or the SCS/AS has exceeded its quota or rate of submitting Enhanced Coverage requests, the SCEF performs step 9 and provides a Cause value appropriately indicating the failure result. 

3. The SCEF sends an Enhanced Coverage Request (External Identifier or MSISDN, SCEF ID, SCEF Reference ID, Type,) message to the HSS.

4. The HSS examines the Enhanced Coverage Request message, e.g. with regard to the existence of External Identifier or MSISDN, whether any included parameters are in the range acceptable for the operator, whether the Enhanced Coverage is supported by the serving MME/SGSN. If this check fails the HSS follows step 8 and provides a Cause value indicating the reason for the failure condition to the SCEF. 

If the Type is to get the current status of enhanced coverage HSS retrieves the value and procedure follows at Step 8. Else If the Type is to enable or to disable the enhanced coverage, HSS sets enhanced coverage Allowed parameter to the appropriate value and the procedure continues at step 5.

5. If required by the specific Enhanced Coverage Request Type and when Enhanced Coverage is supported by the serving MME/SGSN, the HSS sends an Insert Subscriber Data Request (Type, SCEF ID, SCEF Reference ID) message to the MME/SGSN.

6. Based on operator policies, the MME/SGSN may reject the request (e.g. overload or HSS has exceeded its quota or rate of submitting enhanced coverage requests defined by an SLA).

The MME/SGSN set or reset (i.e. Enable or disable) Enhanced Coverage Allowed parameters in MME/SGSN context.

The MME/SGSN will transfer the Enhanced Coverage allowed parameters stored as part of its context information during an MME/SGSN change.

7. If the Enhanced Coverage allowed parameter value update is successful, the MME/SGSN sends an Insert Subscriber Data Answer (Cause) message to the HSS. MME/SGSN may include the Enhanced Coverage allowed parameter value in the Insert Subscriber Data Answer message.

8. The HSS sends an Enhanced Coverage Response (SCEF Reference ID, Cause) message to the SCEF. HSS includes result = success/failure and the Enhanced Coverage allowed parameter value (in case of success) in the Enhanced Coverage Response message.

In the case of UE mobility, the HSS determines whether the new MME/SGSN supports Enhanced Coverage.

9. The SCEF sends an Enhanced Coverage Response (SCS/AS Reference ID, Cause) message to the SCS/AS. HSS includes result = success/failure and the Enhanced Coverage allowed parameter value (in case of success) in the Enhanced Coverage Response message.

If the HSS detects that the current serving MME/SGSN cannot support Enhanced Coverage (e.g. after a UE mobility event), the HSS may notify the SCEF that the Enhanced Coverage allowed is disabled, and shall Set Enhanced Coverage allowed to disabled value.
***************** End of changes **********************

3GPP

SA WG2 TD


MME/SGSN
eNB
1. Downlink data Notification
2. Paging
(Enhanced Coverage info)
UE
3. Paging
(Enhanced Coverage)
Check Enhanced Coverage Allowed Parameter in MM context. If set, include Enhanced coverage information received from eNB in paging message



UE
MME/SGSN
HSS
4. Attach/TAU/RAU Accept
(Enhanced Coverage Allowed )
3. Update Location Ack
(Enhanced coverage Allowed)
2. Update Location Request
1. Attach/TAU/RAU Request
Get value of Enhanced Coverage Allowed Parameter
Set value of Enhanced Coverage Allowed Parameter in MM context



MME/SGSN
HSS
SCEF
SCS/AS
1. Enhanced Coverage Request
(Type = Enable/Disable/Status)
3. Enhanced Coverage Request
8. Enhanced Coverage Response
9. Enhanced Coverage Response
(Success/Failure)
5. Insert Subs Data Request
7. Insert Subs Data Answer
6. Set Enhanced Coverage Allowed Parameter in MM context
4. Depending on Tyoe Set or Get the value of Enhanced Coverage Allowed Parameter
2. SCEF handling



