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1 Introduction

The Positioning Enhancements WID [1] contains the following RAN3-impacting objective for OTDOA/E-CID enhancements:
1) Sort out the options for OTDOA/E-CID enhancements with the progress achieved in the Rel-13 indoor positioning WI [2] as the starting point [RAN1];

2) Define physical layer design, core requirements and corresponding procedures/signaling [RAN1, RAN2, RAN3, RAN4].

So far, the work in RAN3 was pending progress in RAN1; RAN3 has now received an LS from RAN1 informing us of their progress [3]. RAN1 agreed to prioritize OTDOA enhancements for same PCI, by:

· Supporting positioning-related reporting by a UE corresponding to the respective PRS muting pattern per Transmission Point (TP);

· Supporting per-TP virtual cell IDs:

· Defining 
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for per-TP PRS sequence/vshift generation (
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value range is FFS).

Since RAN3 will be required to add the appropriate signaling support, in this document we will provide an initial discussion of the issue. It seems appropriate for RAN3 to start working on a baseline LPPa CR while waiting for RAN1 to resolve the FFS.
2 Background
In deployments with multiple transmission points (TPs) associated to a single macro cell, the current solution is to transmit PRSs from the macro cell only (and not from e.g. the associated TPs, which are muted).  The TPs would thus not be used for positioning, and this reduces the number of possible UE positioning measurements. 

In order to split the existing PCI planning for positioning purposes, orthogonal PRS sequences need to be generated for each TP in the network. This can be achieved by modifying the per-TP PRS sequence generation using 
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[4], to be defined by RAN1. This should provide the following benefits:

· Providing as many PRS sequences as possible to select from;

· Providing flexibility in splitting the already planned PCI/PRSs.

The split should be designed so that it generates orthogonal sequences also towards TPs in different cells (i.e. with different PCIs). Such a PCI/PRS split is shown in Figure 1, where each PRS is orthogonal with respect to not only the TPs with the same associated PCI, but also all other TPs.

[image: image4.emf]
Figure 1 TP-specific signals should be introduced by using existing PCI planning, and to generate orthogonal sequences for TPs belonging to the associated PCI.

Further details on 
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definition and orthogonal PRS generation are out of RAN3 scope, and its actual value is currently FFS. It is worth observing that one proposal in RAN1 [4] generates 4032 orthogonal PRS sequences by introducing a 3-bit 
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field.
The E-SMLC will receive UE measurements of the PRSs via LPP; in order to be able to correlate these measurements with the corresponding TPs, the appropriate information needs to be signaled by the eNB over LPPa. It is therefore necessary to signal the 
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using the appropriate OTDOA LPPa procedure.

Proposal 1: It is necessary to signal the per-TP 
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using the appropriate OTDOA LPPa procedure.

3 Enhancing LPPa with the New Information

3.1 PRS Configuration List

In LPPa [5], OTDOA information is exchanged between the eNB and the E-SMLC using the Class-1 OTDOA Information Transfer procedure. Following a request from the E-SMLC, the eNB reports the requested information; if it does not have any OTDOA information to report, it responds with the failure message.
In order to enable per-TP 
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reporting, we propose the following:

Proposal 2: Add 
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to the list of possible information that can be requested in the OTDOA INFORMATION REQUEST message.
Proposal 3: Add a per-cell PRS configuration list to the OTDOA INFORMATION RESPONSE message.
3.2 Per-TP PRS Muting Configuration

Currently LPPa supports signaling per-cell PRS muting pattern configuration for OTDOA. It is possible for the eNB to report, this information, if requested by the E-SMLC, using a 2/4/8/16-bit bitmap (See [5], Sec. 9.2.9).
Since the proposed Rel-14 enhancements aim to differentiate the PRS configuration per TP instead of per cell, it seems beneficial to allow different TPs to have different PRS muting patterns. We propose to enable the eNB to signal the per-TP PRS muting configuration bitmap together with the per-TP
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Proposal 4: Add the per-TP PRS muting configuration as optional information to the PRS configuration list.

It seems also beneficial to allow the different TPs to have the same PRS configuration but different muting configurations: this provides for TP PRS differentiation while reusing the currently defined PRS configuration indexes. In order to do this, the
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to be added to the OTDOA INFORMATION RESPONSE message should be optional, in which case the current (per-cell) PRS Configuration Index IE ([5], Sec. 9.2.7) still applies.

Proposal 5: 
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 should be optional.
3.3 TP Identification
The E-SMLC will receive per-TP PRS information from the eNB and a list of PRS measurements from the UE. In order to correlate the two, it needs additional information: this could be e.g. an identifier that it can associate with the TP location, or the TP location itself. We see at least 3 alternatives:

1) Using the existing Cell Portion ID IE (see [5], Sec. 9.2.12) as TP identifier;

2) Introduce a new TP identifier specifically for OTDOA;

3) Use the existing E-UTRAN Access Point Position IE (see [5], Sec. 9.2.8) to signal the location for each TP.

Options 1) and 2) require configuring the association between TP identifiers and TP locations in the E-SMLC, while Option 3) requires configuring every TP location in every eNB. Option 1) would tie the OTDOA functionality to the E-CID functionality, since cell portions are currently used in E-CID only. Furthermore, option 3) seems less efficient signaling-wise: it always requires 122 bits, but options 1) and 2) require only an 8-bit identifier to support up to 256 TPs per cell.
It seems more appropriate, therefore, to introduce a new TP identifier.
Proposal 6: Introduce a new TP identifier.
All the above changes are proposed in [6]; the actual value for 
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is FFS pending RAN1 discussion.

Proposal 7: Discuss the CR in [6] and endorse it as baseline pending RAN1 discussion.
4 Conclusions and Proposals
In their LS, RAN1 has informed RAN3 of their progress on OTDOA enhancements for the same-PCI issue. RAN3 needs to support such enhancements in LPPa.

Our proposals are summarized below.
Proposal 1: It is necessary to signal the per-TP 
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using the appropriate OTDOA LPPa procedure.

Proposal 2: Add 
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to the list of possible information that can be requested in the OTDOA INFORMATION REQUEST message.
Proposal 3: Add a per-cell PRS configuration list to the OTDOA INFORMATION RESPONSE message.
Proposal 4: Add the per-TP PRS muting configuration as optional information to the PRS configuration list.

Proposal 5: 
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 should be optional.

Proposal 6: Introduce a new TP identifier..
Proposal 7: Discuss the CR in [6] and endorse it as baseline pending RAN1 discussion.
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