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Abstract of the contribution:  this paper proposes a new solution to support Emergency SMS routing to the emergency response centre.
1. Introduction
SA108 approved the study on Short Message Service to Emergency Response Centre, and SA2#170 approved the assumptions and Key Issues.
Under KI#1, SA2 agreed to study how to identify a Short Message to Emergency Response Centre and Emergency Service Type.
Under KI#2, SA2 agreed to study how to support SMS deliverty to Emergency response centre via NAS.
This contribution addresses both KI#1 and KI#2, considering two distinct scenarios: when the emergency message is detectable by the UE and when it is not.
2. Proposal

It is proposed to agree the following changes to 3GPP TR23.700-65.
* * * * First Change * * * *
6
Solutions

6.0
Mapping of Solutions to Key Issues

Table 6.0-1: Mapping of Solutions to Key Issues
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* * * * Second Change (all new) * * * *
6.x
Solution X: Support of Short Message Service Routing to Emergency Response Centre via NAS
6.x.1
High level principles

This solution addresses KI#1 and KI#2.
The principles of this solution are listed below:

-
The UE  detects  Short Message Service to Emergency Centre (SMS2EC) based on the used emergency number.
-
If the UE detects that the destination number of an Short Message is an valid emergency number,  UE includes the emergency number,  associated emergency service type, and UE’s location in the SMS-SUBMIT TPDU. If the local SMSC address in the serving PLMN is available, the RP-DA is set to the local SMSC address.
-
If the SMSF/MSC determines that the destination number is an emergency number, and the RP-DA is not a local SMSC address in the serving PLMN (in the event the UE did not detect SMS2EC),  the SMSF/MSC replaces the RP-DA with local SMSC address. SMSF/MSC may also obtain the UE’s location from AMF/MME or GMLC/E-SMLC and provide it to the SMSC.
-
Based on the emergency number, associated emergency service type, and the UE’s location, SMSC delivers the  SMS2EC to the local emergency response centre (i.e., PSAP).
-
The emergency number, local SMSC address and associated emergency service type are provided to the UE via mobility management procedures in EPS and 5GS.
-
If the Emergency Response Centre (i.e. PSAP) needs to respond to the UE, the PSAP sends the reply message to the SMSC in PSAP’s HPLMN. SMSC treats the reply message as regular MT SMS.
6.X.2
Description
In order to support routing Short Message to the Emergency Centre, the network provides the emergency numbers, local SMSC address and associated emergency service types to the UE during the Attach, TAU, Initial registration and Mobility registration update procedure. Additionally, the network signals its capability to support SMS2EC over NAS to the UE through mobility management procedures in both EPS and 5GS. The MO Short Message consists of CP-DATA/RP-DATA/TPDU/SMS-SUBMIT parts as defined in TS 23.040 [x].
6.x.2.1 UE detecting Short Message Service to Emergency Centre
The following figure depicts how a Short Message is routed to the local PSAP in case of UE detecting SMS2EC. 
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Figure 6.x.2.1-1: MO SMS routed to the local PSAP in case of UE detecting SMS2EC
If UE detects that the destination number is an emergency number, the UE replaces the RP-DA with local SMSC address (e.g. a local SMSC number), and hence the Short Message can be delivered to a local SMSC. In addition, the UE also includes the emergency number, and assocated emergency service type and UE’s location (e.g. Latitude and longitude, etc.) in the TPDU part of the SMS2EC. The local SMSC forwords the received Short Message to the corresponding PSAP, considering the emergency number and associated emergency service type extracted from the SMS-SUBMIT TPDU.
An example of  RP-DATA included in SMS2EC is as below:

RP-DATA:

RP-OA: Address of the originating UE.

RP-DA: Address of the SMSC, e.g. local SMSC number.

RP-User-Data:

TP-OA: Address of the originating UE.
TP-DA: Emergency number and associated emegency service category value as defined in TS 24.008 [y], e.g. 1121, where “112” is the emergency number and “1” is for police.

UE’s location related TPDU parameter: Latitude and longitude are typically stored as double-precision floating-point numbers. Each value requires 8 bytes, so a combined pair uses 16 bytes. UE’s location related TPDU parameter can be an existing TPDU parameter (e.g. TP-User-Data-Header) or a new paramter.
Editor’s note:
How to support SMS2EC over NAS in the scenario where the UE is not provided with a local SMSC address is FFS.

Editor’s note:
The security aspects regarding the integrity of the SMS-TPD payload needs to be coordinated with SA3.
6.x.2.2 UE not detecting Short Message to Emergency Centre
The following figure depicts how a Short Message is routed to the local PSAP in case of UE not detecting SMS2EC.
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Figure 6.x.2.1-2: MO SMS routed to the local PSAP in case of UE not detecting SMS2EC
For the non-UE detectable emergency number, UE treats the SMS2EC as a regular Short Message. Upon determining that the destination number is an emergency number and the RP-DA is not a local SMSC address in the serving PLMN (which suggests the UE did not detect an emergency), the SMSF substitutes the RP-DA with the local SMSC address. Besides, the SMSF may also provide the UE’s location to the SMSC. The UE’s location can be the ULI provided by AMF, or the precise location information acquired from GMLC. The emergency number and associated emergency service type is configured in SMSC, so that the SMSC can figure out the emergency service type using emergency number. Based on the emergency number, emergency service type and UE’s location, SMSC forwards the Short Message to the corresponding PSAP.
6.X.3
Procedures

6.x.3.1 MO SMS over NAS in EPS

The following figure depicts the mobile originating procedure for SMS2EC over NAS in EPS.
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Figure 6.x.3.1-1: MO SMS over NAS in EPS
Step 0-1: If a UE that supports SMS2EC under CM-IDLE state is sending a Short Message, then UE and network perform the UE Triggered Service Request procedure firstly to establish a NAS signalling connection to MME.  If the UE is under CM-CONNECTED state, steps 0-1 are skipped.

Step 2a: UE builds a Short Message to be sent as defined in TS 23.040 [x] (i.e., the Short Message consists of CP-DATA/RP-DATA/TPDU/SMS-SUBMIT parts).
Scenario 1: UE detecting  SMS2EC.
If the UE detects the used number is an emergency number, the UE includes the local SMSC address in the RP-DA, and also includes the emergency number, associated emergency service type, UE’s location in the SMS-SUBMIT TPDU.  UE can obtain the local SMSC address (i.e., local SMSC number) during Attach or TAU procedures.
The type of emergency service for an emergency number is derived from the emergency service category value as specified in subclause 10.5.4.33 of 3GPP TS 24.008 [y]). The emergency service value is included in the TP-DA together with the emergency number. For example, to call the police, the TP-DA can be set to 1121, where 112 is the emergency number and 1 is the code for police.
The UE’s location (e.g., latitude and longitude) can be included in  an existing TPDU parameter (e.g., TP-User-Data-Header) or a new parameter. 
The SMS2EC is encapsulated in an NAS message, and sent to MME. 
Scenario 2: UE not detecting SMS2EC.


Editor’s note:
How to support SMS2EC over NAS in EPS in scenarios where the UE cannot detect SMS2EC is FFS.
Step 2b: MME sends the Short Message to MSC. 
Step 2c: MSC acknowledges receipt of the Short Message to MME.

Step 2d: The MME forwards the SMS ack message from the MSC to the UE using downlink unit data message.

Step 3-4: MSC forwards the Short Message to SMS-IWMSC. SMS-IWMSC establishes the connection to the SMSC, and transfers the Short Message to SMSC.  
Scenario 1: UE detecting SMS2EC.

MSC forwards the Short Message to the local SMSC based on the RP-DA. Based on the emergency number, emergency service type, and UE’s location obtained from the SMS TPDU, SMSC forwards the Short Message to the corresponding PSAP.


Step 5: SMSC returns a Submit Report for the receipt of the Short Message to MSC.
Step 6: MSC sends the Submit Report to MME. MME encapsulates the Submit Report in DL NAS message and send it to the UE. UE acknowledges receipt of the Submit Report to MME.
6.x.3.2 MO SMS over NAS in 5GS

The following figure depicts the mobile originating procedure for SMS2EC over NAS in 5GS.
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Figure 6.x.3.2-1: MO SMS over NAS in 5GS
Step 0-1: If a UE that supports SMS2EC under CM-IDLE state is sending a Short Message, then UE and network perform the UE Triggered Service Request procedure firstly to establish a NAS signalling connection to AMF. If the UE is under CM-CONNECTED state, steps 0-1 are skipped.

Step 2a: UE builds a Short Message to be sent as defined in TS 23.040 [x] (i.e., the Short Message consists of CP-DATA/RP-DATA/TPDU/SMS-SUBMIT parts).
Scenario 1: UE detecting SMS2EC.
If the UE detects the used number is an emergency number, the UE includes the local SMSC address in the RP-DA, and also includes the emergency number, associated emergency service type, and UE’s location in the SMS-SUBMIT TPDU.   UE can obtain the local SMSC address (i.e., local SMSC number) during registration procedures. 
The type of emergency service for an emergency number is derived from the emergency service category value as specified in subclause 10.5.4.33 of 3GPP TS 24.008 [y]). The emergency service value is included in the TP-DA together with the emergency number. For example, to call the police, the TP-DA can be set to 1121, where 112 is the emergency number and 1 is the code for police.

 The UE’s location (e.g., latitude and longitude) can be included in an existing TPDU parameter (e.g., TP-User-Data-Header) or a new parameter. 

The SMS2EC is encapsulated in an NAS message, and sent to AMF.  
Scenario 2: UE not detecting SMS2EC.

If the UE cannot detect the used number is an emergency number, the SMS2EC is treated as a regular SMS by the UE, i.e., the UE includes the home SMSC address in the RP-DA, and also includes the emergency number in the SMS-SUBMIT TPDU.
Step 2b: AMF sends the Short Message to SMSF. For roaming scenario, the AMF discovers and selects an SMSF in VPLMN.
Step 2c: SMSF acknowledges receipt of the Short Message to AMF.

Step 2d: The AMF forwards the SMS ack message from the SMSF to the UE using downlink unit data message.

Step 3-4: SMSF forwards the Short Message to SMS-IWMSC. SMS-IWMSC establishes the connection to the SMSC, and transfers the Short Message to SMSC.  
Scenario 1: UE detecting the Short Message.
SMSF forwards the Short Message to the local SMSC based on the RP-DA. Based on the emergency number, associated emergency service type, and UE’s location obtained from the SMS TPDU, SMSC forwards the Short Message to the corresponding PSAP.
Scenario 2: UE not detecting SMS2EC.
The SMSF checks the SMS management subscription data. Upon determining that the destination number is an emergency number, if the RP-DA is not a local SMSC address in serving PLMN (which suggests the UE did not detect an emergency), the SMSF substitutes the RP-DA with the local SMSC address in serving PLMN. The local SMSC address can be preconfigured in SMSF. Besides, the SMSF may also obtain the UE’s location from AMF or GMLC and provide it to the SMSC. The emergency number and associated emergency service type is configured in SMSC, so that the SMSC can figure out the emergency service type using emergency number. Based on the emergency service type and UE’s location, SMSC forwards the Short Message to the corresponding PSAP.
Step 5: SMSC returns a Submit Report for the receipt of the Short Message to SMSF.
Step 6: SMSF sends the Submit Report to AMF. AMF encapsulates the Submit Report in DL NAS message and send it to the UE. UE acknowledges receipt of the Submit Report to AMF.
6.x.3.3 Emergency Response Centre Callback 
If the Emergency Response Centre (i.e. PSAP) needs to respond to the UE, the PSAP sends the reply message to the SMSC in PSAP’s HPLMN. SMSC treats the reply message as regular MT SMS, and the procedures for delivering MT SMS to the UE are described in clause 4.13.3 of TS 23.502[3], and clause 8.2 of TS 23.272 [7].
6.X.4
Impacts to Services, Entities and Interfaces

UE:

-
Support to include SMSC address in the serving PLMN in RP-DA field, and also include emergency number, associated emergency service type, and UE’s location in the SMS-SUBMIT TPDU part of the Short Message Service to Emergency Centre.
SMSF:
-
Support to replace RP-DA with local SMSC address in the serving PLMN, upon determining that the destination number is an emergency number and the RP-DA is not a local SMSC address.
-
Support to obtain UE’s location from GMLC/E-SMLC via Location services and provide it to SMS-SC.
AMF/MME:

-
Providing emergency numbers, associated emergency service types, local SMSC address in the serving PLMN to the UE.
-
Support to indicate to the UE whether network supports SMS2EC over NAS.
-
Support to select an SMSF/MSC that is enabled to support SMS2EC.
SMS-SC:
-
Support to deliver the Short Message to the PSAP based on the emergency number, associated emergency service type, and UE’s location.
* * * * End of Changes * * * *
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