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1 Introduction

The following agreements were made by RAN3 on the issue of OTDOA enhancements for multiple TPs [1]:
· Signal TP ID and PRS ID from the eNB to the E-SMLC;

· Be able to send multiple muting patterns from the eNB to the E-SMLC.

In this document we will discuss some further details of this information exchange, including:

· Whether to support positioning in case of PCI confusion (i.e. multiple cells having the same PCI);

· Whether to make the PRS information independent from the eNB cell information.
2 Discussion
2.1 Positioning in Case of PCI Confusion

The scenario of “PCI confusion” refers to the case where multiple cells (e.g. in small cells deployments, possibly indoors) are assigned the same PCI. In case positioning measurements are desired in such a scenario, eNBs would report the same information for multiple cells to the E-SMLC. This could make very difficult to use such information for positioning purposes.

Observation 1: In case positioning measurements are desired in case multiple cells are assigned the same PCI, it might be very difficult for the E-SMLC to use such information.

The above scenario seems within the scope of the current WI [2], since it involves multiple transmission points having the same cell identifiers.
Observation 2: The case of positioning for the case of PCI confusion seems within the scope of the current WI.
It seems that in order to support the PCI confusion case, one possibility is to make the PRS information element(s) in the LPPa messages independent of the cell identifier(s) signaled in the same messages. The only important thing is that the signaled PRS configuration(s) are unique in the set of cells having the same PCI (and this is a matter of deployment).
Proposal 1: By making the PRS information signaled over LPPa independent of the cell identifier(s) signaled in the same messages, it is possible to support positioning in case of PCI confusion provided that the signaled PRS configuration(s) are unambiguous.
2.2 PRS Information and eNB Cell Information

A possible realization of the above proposal and observations can be seen in [4]. A new IE should be signaled in the OTDOA INFORMATION RESPONSE message in response to an OTDOA INFORMATION REQUEST message from the E-SMLC. The range for 
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is according to the latest agreements in RAN1 [5].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PRS Configuration List
	
	1.. <maxnoofPRSconfigurations>
	
	

	>Transmission Point ID
	M
	
	INTEGER(0..4095)
	Identifies the transmission point.

	>PRS Index
	O
	
	INTEGER(0..4095)
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as defined in ref. TS 36.211 [6].

	>PRS Muting Configuration
	O
	
	9.2.9
	The configuration of positioning reference signals muting pattern, when applicable


	Range bound
	Explanation

	maxnoofPRSconfigurations
	Maximum no. of PRS configurations. Value is 4096.


Table 1 PRS Configuration IE to be included in the OTDOA INFORMATION RESPONSE message.
We observe the following:

· The TP ID is simply an aid for the E-SMLC to correlate and store the received PRS configurations. It is unrelated to e.g. cell portions, although this signaling allows to send a cell portion ID in this IE if so configured;

· Due to the above, the TP ID is only defined in LPPa, and is unknown to the UE (i.e. it is not transmitted over the air interface and so it cannot be measured by the UE);

· Both the PRS index and the muting pattern are optional to support the case of multiple TPs having the same PRS configuration but different muting patterns, or vice versa. At least one shall be signaled;

· It seems desirable, as discussed above, that the information in this IE should be independent of any other cell-related information signaled in the OTDOA INFORMATION RESPONSE message, to allow for maximum deployment flexibility. In fact, it is possible to signal multiple PRS configuration lists in the same OTDOA INFORMATION RESPONSE message, all independent of each other.
Proposal 2: Discuss the PRS Configuration IE discussed above.
For the OTDOA INFORMATION REQUEST message, it seems feasible to extend it according to Table 2 below. Notice that it is possible for the E-SMLC to ask for several different types of information (up to 63 in current specification) concurrently in the same procedure. The signaling currently allows to support independent information, so this seems in line with the discussion above.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	LPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	OTDOA Information Type
	
	1 .. <maxnoOTDOAtypes>
	
	
	EACH
	reject

	>OTDOA Information Item 
	M
	
	ENUMERATED (pci, cellid, tac, earfcn, prsBandwidth, prsConfigIndex, cpLength, noDlFrames, noAntennaPorts, sFNInitTime, …, e-UTRANAccessPointPosition, prsmutingconfiguration, prsconfigurationlist)
	
	-
	-


Table 2 Extended OTDOA Information Item IE in the OTDOA INFORMATION REQUEST message.

Proposal 3: Discuss the proposed extension for the OTDOA Information Item IE in the OTDOA INFORMATION REQUEST message.

Proposal 4: Discuss and adopt the Stage 3 CR in [4].
3 Conclusions and Proposals
In order to progress the work to support indoor positioning for same-PCI case, our observations and proposals for a Stage 3 CR are summarized below.
Observation 1: In case positioning measurements are desired in case multiple cells are assigned the same PCI, it might be very difficult for the E-SMLC to use such information.

Observation 2: The case of positioning for the case of PCI confusion seems within the scope of the current WI.

Proposal 1: By making the PRS information signaled over LPPa independent of the cell identifier(s) signaled in the same messages, it is possible to support positioning in case of PCI confusion provided that the signaled PRS configuration(s) are unambiguous.
Proposal 2: Discuss and adopt the PRS Configuration IE discussed above.
Proposal 3: Discuss and adopt the proposed extension for the OTDOA Information Item IE in the OTDOA INFORMATION REQUEST message.

Proposal 4: Discuss and adopt the Stage 3 CR in [4].
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