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Discussion and Decision
1. Introduction

There is an open issue about “Transport of UE positioning capability (associated with radio capabilities or separate?)”. In this contribution, we analyse the current positioning procedure and some issues about current procedure, then present our opinion on the issue.
2. Discussion
According to [1] [2], current positioning procedure is as below:
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Figure1: Location Service Support by E-UTRAN
E-SMLC must obtain UE capabilities before perform positioning procedure because E-SMLC need to choose positioning method appropriate to the particular QoS and UE capabilities.
2.1
UE LPP capability
In RAN2#66, RAN2 has agreed that E-SMLC obtains UE capabilities via LPP. There is an issue whether every UE support LPP? Currently, Rel-8 UE could not support LPP. For Rel-9 UE, If UE support OTDOA or A-GNSS method, UE must support LPP. However, if UE does not support any positioning method, why UE has to support LPP? We think it is reasonable that Rel-9 UE need not support LPP if UE does not support any positioning method. 
In this case, E-SMLC shall choose UE unrelated positioning method, e.g. E-CID. How can the E-SMLC know UE does not support any positioning method? According RAN2 current decision, E-SMLC also enquires UE capabilities via LPP. If UE does not support LPP, E-SMLC could not get response message, E-SMLC can only know there are some problems in the capabilities exchange procedure, but could not know what happened. Therefore, E-SMLC must know if UE supports LPP protocol before perform capabilities exchange procedure. To realize this, we think the only way is MME forwards UE LPP capability to E-SMLC. So we propose:
Proposal 1: E-SMLC should obtain UE LPP capability from MME before perform capabilities exchange procedure.
From above analysis, we think we should add LPP capability.

Currently, the UE positioning related capabilities are mainly about supported positioning methods as below:
-
UE Assisted UTDOA;

-
UE Based UTDOA (FFS);

-
UE Assisted A-GNSS;

-
UE Based A-GNSS;

-
Standalone GPS.

Note: GNSS includes GPS, Modernized GPS, Galileo, GLONASS, Space Based Augmentation Systems (SBAS), and Quasi Zenith Satellite System (QZSS).
There are two methods to indicate UE LPP capability:

Alt 1: add LPP capabilities to explicit indicate if UE supports LPP, MME sends this to E-SMLC.
Alt 2: use UE OTDOA and A-GNSS capabilities to implicit indicate if UE supports LPP, i.e. send if UE support OTDOA and A-GNSS method to MME, MME sends this to E-SMLC. 
For Alt 1, E-SMLC has to obtain UE supported positioning methods via LPP. For Alt2, E-SMLC can obtain UE supported positioning methods first then decided if capabilities exchange is needed. For example, if E-SMLC decides to use OTDOA, E-SMLC can jump over the capabilities exchange procedure. Therefore, we prefer Alt 2.
Proposal 1bis: use UE OTDOA and A-GNSS capabilities to implicit indicate if UE supports LPP, i.e. send if UE support OTDOA and A-GNSS method to MME. 
2.2
Transport of UE positioning capability (associated with radio capabilities or separate?)
How can the MME obtain UE LPP capability?

MME can obtain UE radio capability from eNB and obtain UE network capability via NAS procedure. For UE LPP capability, MME should forward it to E-SMLC. UE LPP capability should be include in UE network capability or a new container related to radio capabilities since MME could not identify UE radio capability.
Alt1: UE LPP capability included in UE network capability

Need to modify CT1’s specification 24.301, add UE LPP capability in the IE “UE network capability”. This capability should be forwarded to E-SMLC by including in location service request as description in [1].
Alt2: Add new container for UE LPP capability related to radio capabilities

Need to modify RAN2’s specification 36.331, add a new container for LPP capability; need to add description about LPP capability in 36.306; need to add new IE in 36.413; also,this capability should be forwarded to E-SMLC by including in location service request as description in [1].
Alt2 is complex, so we prefer Alt 1. 
Proposal 2: UE LPP capability should be included in UE network capability.
In addition, we need send LS to CT1 and RAN3 to inform them about this change.
Proposal 2bis: send LS to CT1 and RAN3 to inform them about this change.
For UE positioning capability exchanged via LPP, it is unrelated to UE radio capabilities, so we suggest adding UE positioning capability in LPP specification instead of 36.306.

Proposal 3: Add UE positioning capability in LPP specification instead of 36.306.
3. Conclusion
Based on analysis above, the proposal is that:
Proposal 1: E-SMLC should obtain UE LPP capability from MME before perform capabilities exchange procedure.

Proposal 1bis: use UE OTDOA and A-GNSS capabilities to implicit indicate if UE supports LPP, i.e. send if UE support OTDOA and A-GNSS method to MME. 
Proposal 2: UE LPP capability should be included in UE network capability.
Proposal 2bis: send LS to CT1and RAN3 to inform them about this change.
Proposal 3: Add UE positioning capability in LPP specification instead of 36.306.
A text proposal to TS 36.305 is provided at the end of this document and we propose the RAN2 agrees to this text proposal.
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4
Main concepts and requirements
4.1
Assumptions and Generalities

The stage 1 description of LCS at the service level is provided in [3]; the stage 2 LCS functional description, including the LCS system architecture and message flows, is provided in [2].

Positioning functionality provides a means to determine the geographic position and/or velocity of the UE based on measuring radio signals.  The position information may be requested by and reported to a client (e.g., an application) associated with the UE, or by a client within or attached to the core network. The position information shall be reported in standard formats, such as those for cell-based or geographical co-ordinates, together with the estimated errors (uncertainty) of the position and velocity of the UE and, if available, the positioning method (or the list of the methods) used to obtain the position estimate.

Restrictions on the geographic shape encoded within the 'position information' parameter may exist for certain LCS client types.  The EPS, including E-UTRAN, shall comply with any shape restrictions defined in LTE and, in a particular country, with any shape restrictions defined for a specific LCS client type in relevant national standards. For example, in the US, national standard J-STD-036-B restricts the geographic shape for an emergency services LCS client to minimally either an "ellipsoid point" or an "ellipsoid point with uncertainty circle and confidence" as defined in [4].

It shall be possible for the majority of the UEs (active or inactive) within a network to use the LCS feature without compromising the radio transmission or signalling capabilities of the E-UTRAN.

The uncertainty of the position measurement shall be network-implementation-dependent, at the choice of the network operator. The uncertainty may vary between networks as well as from one area within a network to another. The uncertainty may be hundreds of metres in some areas and only a few metres in others. In the event that a particular position measurement is provided through a UE-assisted process, the uncertainty may also depend on the capabilities of the UE. In some jurisdictions, there is a regulatory requirement for location service accuracy that is part of an emergency service. Further details of the accuracy requirements can be found in [3].

The uncertainty of the position information is dependent on the method used, the position of the UE within the coverage area and the activity of the UE. Several design options of the E-UTRAN system (e.g., size of cell, adaptive antenna technique, pathloss estimation, timing accuracy, eNode B surveys) shall allow the network operator to choose a suitable and cost-effective UE positioning method for their market.

There are many different possible uses for the positioning information. The positioning functions may be used internally by the EPS, by value-added network services, by the UE itself or through the network, and by "third party" services. The feature may also be used by an emergency service (which may be mandated or "value-added"), but the location service is not exclusively for emergencies.

The E-UTRAN is a new radio system design without a pre-existing deployment of “legacy” UEs operating according to the radio interface. This freedom from legacy equipment enables the location service feature design to make use of appropriate techniques to provide the most accurate results. The technique must also be a cost-effective total solution, must allow evolution to meet evolving service requirements, and must be able to take advantage of advances in technology over the lifetime of E-UTRAN deployments.

Design of the E-UTRAN positioning capability as documented in this specification includes position methods, protocols and procedures that are either adapted from capabilities already supported for UTRAN and GERAN, or created separately from first principles. The proportion of the latter is higher than if the UTRAN and GERAN capabilities had been designed to provide forward compatibility to other access types. In contrast to GERAN and UTRAN, the E-UTRAN positioning capabilities are intended to be forward compatible to other access types and other position methods, in an effort to reduce the amount of additional positioning support needed in the future. This goal also extends to user plane location solutions such as OMA SUPL ([17], [18]), for which E-UTRAN positioning capabilities are intended to be compatible where appropriate. 

As a basis for the operation of UE Positioning in E-UTRAN, the following assumptions apply:

-
both TDD and FDD will be supported;
-
the provision of the UE Positioning function in E-UTRAN and EPC is optional through support of the specified method(s) in the eNode B and the E-SMLC;

-
UE Positioning is applicable to any target UE, whether or not the UE supports LCS, but with restrictions on the use of certain positioning methods depending on UE capability, as defined in [25];
-
UE LPP capability is stored in MME, which is forwarded to E-SMLC included in Location Service Request message;

-
the positioning information may be used for internal system operations to improve system performance;

-
the UE Positioning architecture and functions shall include the option to accommodate several techniques of measurement and processing to ensure evolution to follow changing service requirements and to take advantage of advancing technology;

-
LMU aspects are left for implementation and are not standardized in this release.
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