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1
Introduction
RAN1 sent an LS [1] to RAN3. There are the following descriptions:
UE in a cell with positioning subframes can assume aligned, partially or non aligned positioning subframes from all cells as indicated in the assistance information

The configuration of the positioning subframes can be expected to impact RAN2 specifications.

RAN1 sent an LS [2] to RAN2 for RAN2#66bis meeting. There are the following descriptions:
· Positioning subframe allocation
· Periodicity of positioning subframes

· E.g.16, 32, 64, 128 radio frames 

· Support for time accumulation

· E.g. 1, 2, 4 and 6 consecutive positioning subframes (the accumulation should be based on accuracy requirement defined in RAN4)

· Semi-statically configured positioning occasions

· Alignment support through X2, should be further discussed in ran3

From above, RAN1 expects that positioning subframes are aligned or partially-aligned. However, how to align or partially align positioning subframes between multiple cells belonging to different eNodeBs? It is RAN3’s responsibility.
This contribution will discuss this issue and share some solutions.

2
Discussion
Alignment or partial-alignment is introduced to reduce the cell interference to positioning reference signal, and improve the neighbour cell positioning reference signal hearability, further improve OTDOA method availability or positioning accuracy. The alignment or partial-alignment mechanism is significant.
In synchronized network, positioning subframe alignment can be realized in theory. However, system frame number of each cell may be different at any same moment. Therefore an issue raises how to obtain the respective system frame number offset for each cell to align with one another. 
In unsynchronized network, partial-alignment is feasible. There is the same problem. Besides system frame number offset, subframe offset also need to be obtained to partially-align with one another.
How to achieve positioning subframe alignment or partial-alignment? There are two alternative approaches:

· Alt1: eNodeB aligns with any one of other eNodeBs. 
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But with the steps of alignment, it may become not partically aligned any more. The following figure shows the case, Cell1 and Cell4 in the following figure. There is serious interference between Cell1 and Cell4. Therefore, it is undesirable.
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· Alt2 A center configuration node (CCN) is introduced. CCN is responsible to coordinate between multiple cells to align or partially-align. 
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Alt2 is a simpler solution and has the better partially-alignment effect. So we suggest:
Proposal 1: A center configuration node is introduced to coordinate alignment or partial-alignment between multiple cells. 
CCN is a logical node. It may be attached in E-SMLC, MME, GMLC or other nodes. Considering that it is more difficult for partial-alignment in a more widely area and E-SMLC is the special positioning node, we propose CCN is attached in E-SMLC.  
Proposal 2: The center configuration node is attached in E-SMLC, and send positioning subframe configuration to eNodeB via LPPa. 
Proposal 2bis: Introduce positioning subframe configuration procedure in LPPa protocol. 
3
Conclusion

In this contribution, an issue is raised. We hope the following proposals are adopted, and further discussion is done.
Proposal 1: A center configuration node is introduced to coordinate alignment or partial-alignment between multiple cells. 
Proposal 2: The center configuration node is attached in E-SMLC, and send positioning subframe configuration to eNodeB via LPPa. 
Proposal 2bis: Introduce positioning subframe configuration procedure in LPPa protocol. 
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Text Proposal
1st change

6.3.1
LTE Positioning Protocol Annex (LPPa)

The LTE Positioning Protocol Annex (LPPa) carries information between the eNode B and the E-SMLC. . It is used to support the following positioning functions:

· E-CID cases where assistance data or measurements are transferred from the eNode B to the E-SMLC

· data collection from eNodeBs for support of downlink OTDOA positioning (FFS)
· positioning subframe configuration from E-SMLC for support of downlink OTDOA positioning.
Editor’s Note: It is FFS whether the protocol is transparent to the MME or allows for some MME involvement in LPP procedures.

2nd change

7.2.1
LPPa Procedures

Positioning and data acquisition procedures between an E-SMLC and eNodeB are modelled as transactions of the LPPa protocol using the procedures defined in this specification.  A procedure consists of a single operation of one of the following types:

· Transfer of location information for a particular UE (e.g. positioning measurements)

· Transfer of information applicable to the eNodeB (e.g. eNB timing differences)
· Transfer of positioning subframe configuration information to the eNodeB

NOTE:
exchange of capabilities between an eNodeB and E-SMLC and transfer of assistance data may not be needed (e.g. since capability information can be provisioned through O&M)

Parallel procedures between the same E-SMLC and eNodeB are supported, with the restriction that parallel procedures concerning the same positioning method are not supported (the exact scope of this restriction is FFS).

For possible extensibility, the protocol is considered to operate between a generic "access node" (e.g. eNodeB) and a “server” (e.g. E-SMLC). A procedure may be initiated by either end.
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Figure 7.2.1-1: A single LPPa procedure

Figure 7.1.2-1 shows a single LPPa procedure.  The request in step 1 is optional.  The procedure is terminated in step 2 in the case of a UE associated procedure. For a non-UE associated procedure to gather information concerning the access node, additional responses may be allowed (e.g. sending of updated information periodically and/or whenever there is some significant change). In this case, the procedure may be ended after some additional responses.

3rd change

7.2.2
LPPa procedure types

7.2.2.1
Location information transfer

The term “location information” applies both to an actual position estimate and to values used in computing position (e.g., radio measurements or positioning measurements).  It is delivered either in response to a request or unsolicited.
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Figure 7.2.2‑1: Location information transfer

1.
The server optionally (FFS) sends a a request for location related information to the eNode B, and may indicate the type of location information needed and associated QoS. The server also indicates whether this refers to a particular UE or only to the access node.

Editor’s Note: If the eNode B is not permitted to initiate delivery of location information, then step 1 in this procedure would become mandatory.

2.
Either in response to step 1 or unilaterally, the eNode B transfers location related information to the server. The location related information transferred should match the location related information requested in step 1 if step 1 occurs.

3.
Optionally (e.g., if requested in step 1 if step 1 occurs), the eNode B may transfer additional location related information to the server in one or more additional LPPa messages.

7.2.2.2
Positioning subframe configuration information transfer

Positioning subframe configuration information may be transferred either by request or unsolicited. 
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Figure 7.2.2‑2: Positioning subframe configuration information transfer

1.
The eNode B optionally sends a request for positioning subframe configuration information to the Server, and may indicate the related information of the cells in the eNode B.

2.
Either in response to step 1 or unilaterally, the Server transfers positioning subframe configuration information of the cells to the eNode B. The positioning subframe configuration information should indicate the bandwidth, periodicity, offset and consecutive number which is used for positioning subframes.
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