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Abstract of the contribution: This paper proposes to enhance Multiple Location Procedure in TS 23.273 for Next Generation (NG) emergency location-based routing 
1 Discussion
Emergency services is evolving into next generation (NG) platforms, e.g., NG 911 and NG 112. 

As per 911.gov[6], NG 911has been supported by various 3GPP specifications:


As per NENA [7], during the emergency call ringing/routing phase, there could be multiple location requests from a sequence of (multiple) routing entities:












Although multiple location reports (MLR) can generate frequent LCS results, it serves only within a single LCS session for a single client (per request).

December 21, 2022—The Federal Communications Commission (FCC) proposed rules to more precisely route wireless 911 calls and texts to 911 call centers, which can result in faster response times during emergencies. In this Notice of Proposed Rulemaking (NPRM) [1], FCC propose to require that all CMRS providers (1) deploy technology that supports location-based routing and (2) use location-based routing to route all wireless 911 voice calls originating on IP-based networks, when timely and accurate information about the caller’s location is available.

Observation 1: LCS in CMRS (operator network) should provide location to support location-based routing for emergency calls.

On June 8, 2023, the FCC adopted a NPRM [2] to take steps to advance the nationwide transition to Next Generation 911 (NG911). For NG 911, NENA (National Emergency Number Association) has specified related specifications [3] . As per NENA-STA-010.3d-2021, NENA i3 Standard for Next Generation 9-1-1, clause 4.2, The Emergency Service Routing Proxy (ESRP) is the base routing function for emergency calls for i3. And ESRPs are used in several positions within the ESInet:
· The “Originating ESRP” is the first routing element inside the ESInet. It receives calls from the BCF at the edge of the ESInet;
· One or more “Intermediate ESRPs” that exists at various hierarchical levels in the ESInet. For example, the Originating ESRP may be a state-level function, and an intermediate ESRP may be operated by a county agency;
· The “Terminating ESRP” is typically at the edge of the NGCS, just before the PSAP BCF.
Observation 2: One or more routing location request are invoked sequentially for location-based routing.


As per [2] FCC propose to require CMRS providers and covered text providers to use location-based
routing for 911 calls and texts when they have location information that meets the following specifications for timeliness and accuracy: (i) the information must be available to the provider network at the time the call or text is routed, and (ii) the information must identify the caller’s horizontal location within a radius of 165 meters at a confidence level of at least 90%. We discuss the timing and accuracy elements of the proposed rule below and seek comment on each. 
Timeliness of Location-Based Routing Information. For location-based routing of 911 voice calls to be feasible without delaying call set-up.

Observation 3: Location-based routing requires information about the caller’s location to be available quickly enough to enable the call to be routed without delaying the normal call set-up process.

NOTE: As per [5], EENA’s NG112 Long-Term Definition is voluntarily inspired by the work of IETF-ECRIT and NENA’s work on NG911. The aim is to ensure international interoperability to make it easier for public safety personnel, vendors, and internet-service providers (etc.) to follow the same (or very similar) requirements across the globe. 


2 Proposal 
Observation 1: LCS in CMRS (operator network) must provide location to support location-based routing for 911 calls.
LCS service request to GMLC/LRF defined in clause 6.10.4 of TS 23.273 applies to only external LCS Client (e.g., PSAP). But the location-based routing is carried out by E-CSCF, ESRP, etc which could be in the same operator network.

Proposal 1: location service (through GMLC/LRF) must be provided to location-based routing entities.

Observation 2: One or more routing location request are invoked sequentially for location-based routing.

Observation 3: Location-based routing requires information about the caller’s location to be available quickly and accurately to enable the call be routed to the geographically correct PSAP.

Since the updated device location is required multiple times during location based routing process, LCS in operator (CMRS) can take the advantage of applying Multiple Location Procedure defined in clause 6.1.3 of TS 23.273, but the MLR is defined only for a single LCS client.

Proposal 2: Multiple Location Procedure in TS 23.273 can provide a sequent of locations upon requested by multiple LCS Clients (routing entities) within a single session.
[bookmark: _MON_1766491415]
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4 Abbreviations
BCF 	Border Control Function
CMRS 	Commercial Mobile Radio Service 
E-CSCF	Emergency – Call Session Control Function
EENA	European Emergency Number Association
ESInet	Emergency Services IP Network
ESRP	Emergency Services Routing Proxy
FCC	The Federal Communications Commission
GMLC	Gateway Mobile Location Centre
LCS	Location Services
LRF	Location Retrieval Function
NENA 	National Emergency Number Association
NGCS	Next Generation 9-1-1 (NG9-1-1) Core Services
NPRM 	Notice of Proposed Rulemaking 
PSAP 	Public Safety Answering Point
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