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1. Introduction

This document considers the delivery of assistance data for the downlink positioning method under consideration in RAN1, taking into account the information provided in [1] as well as the email discussion summarised in [2].
Throughout this document, we use the term “LPP” to refer to an end-to-end protocol between the UE and the E-SMLC, “LPPa” for an end-to-end protocol between the eNode B and the E-SMLC, and “LPP1” for a putative positioning-related protocol between the UE and the eNode B.  These terms are intended to follow the usage of the proposal in [3] and of the related portions of the email discussion.

2. Discussion

In general, the content of [4] is clear on the procedure for the delivery of positioning assistance data to a UE: Assistance data are provided in an LPP PDU by the E-SMLC (see, e.g., steps 1-3 in section 6.2.3.4 of [4]).  This PDU is shown in the message flows provided by SA2 as travelling end-to-end, forwarded unchanged through the intervening nodes.

However, downlink positioning is unusual among the methods considered for positioning in LTE in that the assistance data are ultimately sourced from a specific eNode B, rather than from some higher-layer positioning entity that can be thought of as “behind” the E-SMLC.  Because of this difference, two different flows have been proposed for delivery of these assistance data.
2.1. The two proposals

This section gives a brief description of the two proposals from a high level, as they might appear in the context of a typical downlink positioning operation.

In the first approach, assistance data are delivered over the Uu interface directly from the eNode B to the UE, as shown (as part of an example flow for a positioning operation) in Figure 1 (overleaf).
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Figure 1: Assistance data delivered over Uu interface

The second approach would have the assistance data delivered (in a potentially separate operation) from the eNode B to the E-SMLC, then delivered to the UE over the end-to-end LPP protocol, as shown in Figure 2.
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Figure 2: Assistance data delivered via LPP

The first approach emphasises the direct involvement of the eNode B in the positioning procedure, while the second adopts a “containerised” approach in which the eNode B is treated as one source of data for positioning operations that are centred at the E-SMLC.

2.2. Nature of the assistance data
In evaluating the two approaches, it may be helpful to consult the LS in [1] regarding the nature and character of the assistance data.

RAN1 indicate that the assistance data foreseen for use with downlink positioning comprise (at least) the physical cell IDs of candidate cells and their transmission timing relative to the serving cell.  These values are relatively static (limited by the timing drift), and it should be noted that the entity that provides them must have timing information for all candidate cells for measurement.
In the first model, this last point appears to require X2 involvement in the distribution of the assistance data (or else coordination and routing through some central node).  In the second model, the same data will need to be stored at the E-SMLC in some form.  (The exact details of the timing storage could depend on network deployment; for instance, a network with a common timing reference, such as GPS in the E-SMLC, could store timing for each eNode B relative to that offset, and so avoid the need to store a large pairwise database.  Note that this would not need to be a synchronous network at the level of the eNode Bs.)  More specifically, the first model assumes that the serving eNode B can obtain timing information for all possible candidate cells; the second assumes that the E-SMLC can obtain timing information for all possible pairings of a serving cell and a candidate cell.
In terms of the actual network availability, the first assumption is slightly less plausible, especially when heterogeneous networks are considered and given the difficulty of determining timing over X2 if the eNode Bs do not have access to some common reference time.  In addition, not all eNode Bs can even be assumed to have X2 connectivity, meaning that this model requires a rather indistinctly defined model for propagating accurate time across mixed interfaces.  We therefore suggest that the approach that depends on propagating timing to the E-SMLC appears less burdensome.

2.3. Protocol aspects

The model of Figure 1 involves, at least, a protocol linkage between the E-SMLC and the UE (for the positioning operation itself), and another between the UE and the eNode B.  The first linkage is clearly envisioned as the “main” version of LPP in [4], but the second has no clear counterpart in the SA2 architecture.  However, given the decision taken at RAN2#65bis to build a modular positioning protocol that avoids entanglements with the radio layers, it seems that this additional protocol would need to be defined explicitly above the RRC.

The second model uses the LPP protocol described in [4] between the E-SMLC and the UE, and an additional protocol (called “LPP2” in discussions in RAN2, and proposed as “LPPa” in [5]) whose existence seems already to be indicated, though not called out explicitly, in [4] (e.g., in Figure 6.2-7).
It should be noted that LPPa is expected to be needed for other positioning methods in addition to OTDOA (at least for E-CID), so the first proposal does not replace LPPa with a new “LPP1”, but instead requires the introduction of a third protocol for the support of positioning (or a dramatic change in the decision to insulate positioning from the RRC).  This alternative adds complexity and challenges the design indicated in [4].  We therefore again suggest that the second design has an advantage in protocol terms.
In addition, the second model has the advantage of not depending on UE access to an eNode B at the moment of positioning; it could be applied to a UE connecting to the EPC through another access, e.g., to position a UE accessing UTRAN but able to measure LTE signals.
3. Conclusion
Given the above considerations, we propose that RAN2 agree to follow the second approach described above, in which assistance data for downlink positioning are delivered to the UE by the E-SMLC over LPP.
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