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1. Introduction
CT1 5GS TR 24.890 currently contains a subclause on location services (subclause 12.1.4) which is intended to describe the necessary work to support LCS in 5G System.
The purpose of this document is to summarize the status of the work on location services in SA2 and in RAN WGs, in order to determine which items CT1 can start working on, and which items require further work in stage 2 before CT1 can proceed.

2. SA2 status
Informative Annex B of TS 23.501 contains a temporary place holder for the changes to location services for 5G System. It is expected that eventually the location service architecture for 5G will be defined in TS 23.271, however this has not happened yet due to an ongoing discussion in SA2 on whether to re-use the EPC architecture as specified in TS 23.271 (with the MME replaced by the AMF, and the E-SMLC replaced by the LMF), or to enhance the EPC architecture to make the LMF, not the AMF, the main anchor point for location support.

These two alternatives can be summarized as follows (using the "traditional" point-to-point interface representation since it is what is currently in Annex B of TS 23.501, with the understanding that SA2 will need to update this to use the Service-Based Interface representation instead, as per SA2’s decision to specify only SBI in Rel-15 communicated in LS S2-174030):
Alternative 1: Re-use EPC architecture for location services
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Figure 2.1: Architecture for Alternative 1 (re-using EPC architecture)

In this architecture, the AMF is the main anchor point for location support, which has the following implications

· The AMF is required to maintain state information for location sessions
· The location session may need to be aborted in case of AMF re-location 
· The AMF is required to support supplementary services signalling and procedures for periodic and triggered location

Alternative 2: Enhance EPC architecture to make the LMF the main anchor point for location support
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Figure 2.2: Architecture for Alternative 2 (enhanced EPC architecture)

In this architecture, the LMF, not the AMF, is the main anchor point for location support, which has the following implications

· The AMF is not required to maintain state information for location sessions
· The location session can optionally continue even in case of AMF re-location

· The AMF is not required to support supplementary services signalling and procedures for periodic and triggered location

· The LMF can be located in the HPLMN, which allows for better customization of support for UEs and external clients
Whether to go for Alternative 1 or Alternative 2 is up for SA2 to decide. It is important to note however that the decision will impact the CN interfaces but will not impact the signalling between the UE and the CN, since with both alternatives the location signalling will be exchanged between the UE and the AMF which will then relay the signalling to and from the LMF.
Conclusion 1: With both of the alternatives considered by SA2 for location services architecture in 5GS, location signalling will be exchanged between the UE and the AMF which will relay the signalling to and from the LMF.
3. RAN status

Support for location services in NR was dicussed at RAN#76. The conclusion of the discussion was captured in LS RP-171434 to SA2 with the following text :

TSG RAN (…) can confirm that support for Emergency Services and the corresponding support for Location Services is included in the scope for release 15 work. Support for Emergency Services and the corresponding support for Location Services will be specified by June 2018, and will be applicable for both a non-standalone NR UE that is supported with a LTE PCell and for a standalone NR UE
The NR WID was also updated in RP-171485 to capture the following text on location services :

-
Support of positioning to comply with regulatory requirements: 

-
via RAT independent and E-UTRA RAT dependent positioning schemes, including:

-
Transport of LPP messages between 5G-CN and UE through gNB [RAN2];

-
Transport of LPPa type messages between 5G-CN and NG-RAN hosting E-UTRA (eNB) [RAN2, RAN3];

NOTE:
This objective is intended for the architecture options 4 and 7, and can be reused for option 5.

-
Support of measurement gaps and idle periods for location related inter-RAT measurements [RAN4, RAN2].

NOTE: This objective strives for common design of NR parts of inter-RAT measurement between NR and E-UTRA 

-
via network based NR CID and cell portion positioning, including:

-
Definition of messages and transport between 5G-CN and NG-RAN hosting NR (gNB) [RAN3, RAN2].

Additionally, new TS 38.455 for NG-RAN; NR Positioning Protocol A (NR PPa) was added to the NR WID.

Based on the above, it is expected that LPP will be re-used for the communication between the UE and the network in support of location services in 5G System in Rel-15. In EPC, LPP messages are tranported in UL/DL generic NAS transport messages with the Generic Message Container Type IE set to "LPP message container" and a Routing Identifier included in the Additional information IE of the UL/DL generic NAS transport message. To provide equivalent support in 5G System, CT1 thus needs to define a way of transporting LPP messages in 5GS NAS signalling. 
Conclusion 2 : CT1 needs to define a way to transport LPP messages in 5GS NAS signalling.
The other objectives added to the RAN NR WID, namely the definition of the NR PPa protocol between the 5G CN and NG-RAN hosting E-UTRA (eNB), as well as the definition of messages and transport between 5G-CN and NG-RAN hosting NR (gNB) [RAN3, RAN2], do not impact the signaling between the UE and the network in support of location services.
Conclusion 3 : Apart from the transport of the LPP messages between the 5G-CN and the UE, the objectives added to the RAN NR WID for location services do not affect the CT1 work.
It is to note that in EPC, UL/DL generic NAS transport message are also used to carry supplementary service messages for location services as specified in TS 24.030 between the UE and the network. Whether this is still needed for 5G System will depend on the procedures defined by SA2.

Conclusion 4 : Whether CT1 will need to define a way to transport supplementary services messages for location services messages in 5GS NAS signalling is still FFS and depends on whether SA2 defines corresponding requirements.
4. Conclusion
Based on the analysis in the previous sections, the main CT1 impact to support location services in 5G System based on currently available stage 2 requirements will consist of defining a way to transport the LPP messages in 5GS NAS signalling between the UE and the network. This can be done independently of the architecture-related decisions in SA2, and of the development of the messages and transport between the 5G CN and NG-RAN in RAN WGs.
_1545329917.vsd
GMLC


LRF


HSS


AMF


LMF


NG RAN


UE


External Client


NGC


NPP


NPPa


NG2


NGLs


NGLg


NGLh


Le


Le



_1545338947.vsd
GMLC


LRF


HSS


AMF


LMF


NG RAN


UE


External Client


NGC


NPP


NPPa


NG2


NGLs


NGLg


NGLh


Le


Le



