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1. Introduction

RAN1 have begun substantial technical work on positioning solutions for LTE, and expect to send an indication of ways forward to other RAN groups after the May WG meetings.  This document examines the likely impact of this work from the RAN2 and RAN3 directions (and is submitted to both groups).
This document contains several proposals, which are not intended to prompt detailed technical decisions at this point but to establish a general set of ways forward.

2. Discussion

The work item description ([1]) establishes the following objectives:
· Support for a positioning protocol or protocols compatible with and enabling support for both the control plane LCS solution for EPS and OMA SUPL

· Support for UE assisted and UE based A-GNSS

· Support for a downlink terrestrial positioning method, analogous to E-OTD, OTDOA and AFLT, capable of operating in UE assisted and UE based modes (note that a single downlink method will be defined)

· Support for enhanced cell ID measurements coming from the UE and/or eNode B

Each of these items has clear potential to affect RAN2 and/or RAN3, with the WID foreseeing impact on 36.300, 36.413, and 36.331.
These impacts will need to mesh with the LCS control-plane architecture now agreed by SA2 in [4] (which has been sent to SA#43 for approval). With this, a new node called the E-SMLC is added in the EPC and connected to the MME, with the LTE Positioning Protocol (LPP) mentioned in [1] employed between the E-SMLC and the UE. Further details of this architectural solution are provided in the Annex.
 In the following subsections we give brief examination to each of the objectives in the context of the agreed SA2 architecture.
2.1.
Protocol support

Specification of LPP is clearly under the responsibility of RAN2 (with secondary responsibility shared between RAN1 and RAN3, although it seems likely to fall mainly on RAN3).  In many respects, it seems sensible to assume that the protocol design will follow a model similar to RRLP for GERAN and RRC for UTRAN, with configuration and other information such as assistance data delivered via existing control-plane signalling, and the measurement system used to trigger and report position determination.

However, the protocol approach used in GERAN and UTRAN has produced some problems over the years, particularly in extending the capabilities of the initial position methods (e.g. adding more capabilities for A-GPS) and in adding new methods (e.g. support for new GNSSs). Extending existing position methods has proved cumbersome and awkward because there has been little attempt to structure initial definitions to anticipate such extensions. A similar comment applies to addition of new position methods where lack of appropriate support and structuring at the protocol level has made such addition additionally time consuming.  It is therefore proposed that a more modular approach be taken for LPP that will facilitate addition of new methods and extension of existing methods.
Proposal 1: Support a modular and extensible approach for positioning methods in LPP.
As a possible example of how this could be supported, any method-specific data might be wrapped in a general positioning container.  The method-specific IEs within the container could be defined and included in a number of ways (e.g., the “BIT STRING…CONTAINING” idiom, or simply a CHOICE controlled by a positioning method ID), but in any case should be separated from general signalling IEs for modularity. Other means of support could also be possible.
The termination points for LPP are somewhat unusual for a protocol under RAN2 control.  The SA2 decisions as reflected in the Annex place the endpoints at the UE and a new entity higher in the network called the E-SMLC.  This fact alone makes it clear that the LPP needs to be considered as separate from the RRC protocol, and there seems no particular reason to capture it in the RRC spec.

In addition, given the scale of the stage 2 positioning specification in UTRAN, it seems advisable to break the stage 2 impact out into a separate spec from the beginning.

Proposal 2: RAN2 will request two new TSs, for the stage 2 positioning impacts and the specification of LPP.
With this approach in mind, and remembering the difficulties encountered in adapting positioning methods to behave similarly across GERAN and UTRAN, we suggest that it is appropriate to take as a working assumption a full decoupling of LPP from the RRC protocol layer—in principle, the protocol should be agnostic to its transport layers (in any case a good layered-design practice, and consistent with use of LPP by SUPL as envisioned in the WID). Note that this does not mean that RAN would standardize RAT-related positioning methods (like OTDOA and enhanced cell ID) in a way that was somehow independent of the underlying E-UTRAN radio access technology. But it does mean that LPP could be used later for future radio access technologies, and that non-RAT-related positioning methods like A-GNSS would be easily transportable to other access technologies.
Proposal 3: LTE protocol support for positioning should be specified without unnecessary dependencies on the underlying radio access technology and protocols.
This proposal, if carried out carefully, has the further benefit that migration of positioning to LTE-A and beyond should be painless.

In addition to the LPP “link” between the UE and E-SMLC, the flows and descriptive text in the SA2 TR suggest that there may be a need for an additional link between the eNB and the E-SMLC (see, e.g., Figure 1, and the following discussion on protocol architecture, in the Annex).  Enhanced cell ID positioning may also require such a protocol.  The natural responsibility seems to rest with RAN3; however, some discussion may be required to determine if RAN3 are willing to take on this duty and whether SA2 have any further details to specify or are content to leave this as a technical decision for the working group.  (This protocol could be either a real protocol—e.g., a simplified version of LPP with the eNB as an alternative termination point—or just a parameter container for collections of eNodeB related parameters, depending on needs. We do not propose to take on this modelling discussion in detail, but note that the criteria may be different for different methods.)

Proposal 4: RAN3 are requested to confirm that they would be the responsible working group for a protocol (which could be a simple parameter container) between the eNode B and the E-SMLC, subject to SA2 and RAN plenary agreement.
The final aspect of this first objective is SUPL compatibility.  However, except for the decoupling of LPP from the RRC protocol as mentioned above, we are not aware of any specific impact that enabling use of LPP for SUPL would have on the protocol and service layers under RAN2/3 control, and propose no action at this time (other than to take SUPL into account as work proceeds and keep OMA LOC in the loop as needed).
2.2.
A-GNSS support

In the WID, primary responsibility for A-GNSS requirements is assigned to RAN4.  The WID suggests that these requirements could be copied from GERAN/UTRAN specifications.  However, there is also potential RAN2 impact in the question of whether to “mirror” some portion of the control-plane signalling for A-GNSS support from these systems (e.g., delivery of assistance data).  It is not entirely clear whether the WID is intending to describe only performance requirements (which clearly are RAN4’s responsibility) or also protocol and signalling requirements that could be specific to A-GNSS.
With respect to actual positioning operations, there is no obvious special handling needed for A-GNSS; the positioning request/response procedure can be contained within the LPP containers exactly as other positioning methods.  In particular, and especially in light of the earlier proposals, it is important to avoid the kind of dependency between the RRC protocol and A-GNSS that developed in UTRAN.  However, the actual signalling formats that were used in GERAN and UTRAN may be suitable for reuse within the LPP architecture, rather than defining new signalling from scratch.

Proposal 5: A-GNSS will operate as one positioning method within the LPP framework, but RAN2 should evaluate whether signalling formats from GERAN and/or UTRAN can be reused in the new context.
The remaining aspect of A-GNSS support is the delivery of assistance data.  The SA2 TR seems to indicate that assistance data are envisioned as being carried by LPP, and is explicit that they originate from the E-SMLC; however, it naturally does not discuss the details of transport.

One obvious possibility for broadcast delivery would be to design SIBs to carry assistance data as was done in UTRAN; however, it is not clear that the specific organisation of SIBs there is optimal (and it definitely does not scale well with any possible future introduction of additional positioning methods).  As a tentative way forward, we suggest that RAN2 could agree to transport assistance data and similar supporting information for various positioning methods in system information, but using an LPP container populated by the E-SMLC. This will reduce the impacts to support both point-to-point and broadcast versions of the same assistance data.
Proposal 6: Assistance data for A-GNSS, and supporting configuration information for positioning methods generally, will be carried in system information, using the SIBs as transport for an LPP PDU. Additional transport options are not ruled out but would need to demonstrate improvement over use of SIBs.
2.3.
DL terrestrial positioning method

The downlink terrestrial positioning method identified in the WID is under extensive discussion in RAN1, with guidance for other groups expected after the 2009-05 WG meetings.  There does not appear to be any action for RAN2 in this area until then, and there may never be any action for RAN3 that depends on this method specifically.
If RAN2 and RAN3 are successful at designing a modular and extensible protocol, there should be no great difficulty in incorporating the new method.
2.4.
Enhanced cell ID measurements

The final objective of the WI calls for “enhanced cell ID measurements coming from the UE and/or eNode B”.  The involvement of the eNode B suggests once again the need for a protocol link between the eNB and the E-SMLC, as already discussed in Proposal 4. The measurements coming from the UE might be associated with a simple “enhanced cell ID” positioning method to fit in with a modular LLP concept of supporting position methods.
Otherwise, with the exception of defining the measurements themselves, we have not identified any impact from this objective.

3. Conclusion
Although the work discussed in this document is at a somewhat preliminary stage, we believe that RAN2 can agree on the following proposals as working assumptions and/or ways forward:
Proposal 1: Support a modular and extensible approach for positioning methods in LPP.

Proposal 2: RAN2 will request two new TSs, for the stage 2 positioning impacts and the specification of LPP.
Proposal 3: LTE protocol support for positioning should be specified without unnecessary dependencies on the underlying radio access technology and protocols.

Proposal 4: RAN3 are requested to confirm that they would be the responsible working group for a protocol (which could be a simple parameter container) between the eNode B and the E-SMLC, subject to SA2 and RAN plenary agreement.
Proposal 5: A-GNSS will operate as one positioning method within the LPP framework, but RAN2 should evaluate whether signalling formats from GERAN and/or UTRAN can be reused in the new context.

Proposal 6: Assistance data for A-GNSS, and supporting configuration information for positioning methods generally, will be carried in system information, using the SIBs as transport for an LPP PDU. Additional transport options are not ruled out but would need to demonstrate improvement over use of SIBs.
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Annex: Architectural status in SA2

As noted in the discussion of the work item proposal at RAN#41 ([3]), there is still active discussion in SA2 regarding the positioning architecture, being captured in [4].  The last SA2 meeting agreed on “architectural alternative #2” from [4] (but unfortunately did not send an LS to RAN2/3 notifying them of the decision); this decision appears to provide enough of a foundation for RAN2 and RAN3 to begin work on the affected interfaces.

The architectural description in [4] contains call flows for various scenarios (Figures 6.2-3, 6.2-11 through 6.2-15, 6.2-17).  However, the distinctions between most of these scenarios are outside the scope of RAN2/3, affecting only the NAS level.  The LPP details of interest to RAN2 and RAN3 are captured in Figures 6.2-7 and 6.2-9 of [4], reproduced below as Figures 1 and 2 respectively.
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Figure 1: Network-Based Postioning Procedure (TR 23.891, Figure 6.2-7)
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Figure 2: UE-Assisted And UE-Based Positioning Procedures (TR 23.891, Figure 6.2-9)

Although the separate transport messages are shown in these figures, it is clear at least in Figure 2 that the “real” message is the LPP PDU.  In Figure 1 this is less evident; however, the “E-UTRAN parameters” and “CGI, eNB measurements” are essentially being tunnelled through the MME between the eNB and E-SMLC, suggesting that this interaction may be modellable by a separate protocol.  The description of the protocol layering in this figure suggests a new “LCS-AP” protocol between the E-SMLC and MME, but also indicates in the text that “some of the information conveyed by the S1AP and LCS-AP layers [could] be transparent to the MME…and might therefore constitute a thin point-to-point protocol between the eNode B and E-SMLC (though not shown in the Figure)”.
A possible protocol layering for Figure 2 is incorporated from the TR in Figure 3.
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Figure 3: Possible Protocol Layering for Figure 6.2-9 (TR 23.891, Figure 6.2-10)

The interested reader is referred to TR 23.891 itself for further details.
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