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1. 
Introduction and Problem Statement
Positioning reference signals shall only be transmitted in resource blocks in downlink subframes configured for positioning reference signal transmission and shall be transmitted in NPRS consecutive downlink subframes [1]. The parameter NPRS is provided to the target device in the OTDOA assistance data using the IE PRS-Info.  

In TDD configuration, a positioning occasion may not consist of consecutive subframes (but always consecutive downlink subframes). An example is shown in the Figure below using the following parameter set (as also used in some of the OTDOA TDD test cases [2],[3]): 

-
UL/DL configuration: 3

-
PRS configuration index IPRS: 9

- 
NPRS: 6

As shown in the Figure, the positioning occasion consists of NPRS = 6 consecutive downlink (DL) subframes, but there are uplink (UL) and special subframes (SF) in between in a PRS occasion. For PRS in TDD the downlink subframes are considered consecutive and any intervening special subframes and/or uplink subframes shall be ignored [4].
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Example of positioning occasion in TDD configuration: Uplink-downlink configuration=3, IPRS=9, NPRS=6.

Therefore, the target device need to know the TDD UL/DL configuration of the measured cell in order to interpret the NPRS parameter correctly.
Observation 1:
For OTDOA in TDD, the UE need to know the uplink-downlink configuration of the measured cell.
The UE would know the UL/DL configuration of the serving cell frequency layer from SIB1, IE TDD-Config [5]. The IE TDD-Config contains the field subframeAssignment, which defines UL/DL subframe configuration as specified in TS 36.211 [1, table 4.2-2] (only the green D subframes would be available for PRS):

	Uplink-downlink 

configuration
	Downlink-to-Uplink 

Switch-point periodicity
	Subframe number

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	U

	1
	5 ms
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	2
	5 ms
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	3
	10 ms
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	4
	10 ms
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	5
	10 ms
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D

	6
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	D


E-UTRAN configures the same UL/DL configuration for serving cells residing on same frequency band [5]. Therefore, with the known TDD-Config of the serving cell, the UE can interpret the NPRS correctly. 

Observation 2:
For TDD intra-frequency RSTD measurements, the UE would know the uplink-downlink configuration of all cells from SIB1 of the serving cell.
However, for the inter-frequency OTDOA case, the UE would normally not know the TDD configuration for the non-serving cell frequency layer. This would also be the case if the serving cell is FDD, but OTDOA assistance data contain TDD cells.
Observation 3:
For TDD-TDD/FDD-TDD inter-frequency RSTD measurements, the UE would normally not know the uplink-downlink configuration of the measured inter-frequency cells and therefore, RSTD measurements would not be possible.
Note, TDD-TDD inter-frequency RSTD test cases are defined in [2], [3]. However, without knowing the UL/DL configuration of the measured inter-frequency TDD cell, the UE cannot interpret the NPRS correctly (if NPRS > 1).
2. 
Summary and Proposal

This  contribution discussed the problem of inter-frequency RSTD measurements for TDD cells.  The observations were as follows:

Observation 1:
For OTDOA in TDD, the UE need to know the uplink-downlink configuration of the measured cell.

Observation 2:
For TDD intra-frequency RSTD measurements, the UE would know the uplink-downlink configuration of all cells from SIB1 of the serving cell.
Observation 3:
For TDD-TDD/FDD-TDD inter-frequency RSTD measurements, the UE would normally not know the uplink-downlink configuration of the measured inter-frequency cells and therefore, RSTD measurements would not be possible.
The above observations lead to the following proposal:
Proposal 1: 
Add the TDD UL/DL configuration information to the OTDOA IE OTDOA-ReferenceCellInfo and IE OTDOA-NeighbourCellInfoList. 
A CR to TS 36.355 Rel-14 according to Proposal 1 is provided in [6].
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