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1  Introduction

In the last RAN1 meeting a baseline definition of RSTD measurement was agreed in [1]. The formal CR on RSTD for TS 36.214 is expected to be agreed by RAN1 in the coming meeting (RAN1#58). The RSTD definition agreed as a baseline is as follows:

5.1.12
Reference signal time difference (RSTD)
	Definition
	The relative timing difference between cell j and cell i, defined as TSubframeRxj – TSubframeRxi, where: TSubframeRxj is the time when the UE receives the RS of one subframe from cell j TSubframeRxi is the time when the UE receives the corresponding RS of one subframe from cell i that is closest in time to the subframe received from cell j. The reference point for the observed subframe time difference shall be the antenna connector of the UE. 

	Applicable for
	RRC_CONNECTED intra-frequency

RRC_CONNECTED inter-frequency


The reference signal (RS) can be common reference signal (CRS) or positioning reference signal (PRS). It is up to the UE implementation to use either of them. 

In this paper we discuss the configuration and reporting of the RSTD measurement which lies in the area of RAN2 responsibility.
2  Measurement Configuration and Reporting Mechanisms
2.1 Higher Layer Filtering 

RAN4 will specify UE implementation specific measurement period (i.e. L1 filtering) over which the RSTD measurement accuracy requirements shall be fulfilled. It is therefore proposed that the network configurable higher layer time domain filtering is used for both EUTRA intra-frequency and inter-frequency RSTD measurement reporting. The same L3 filtering mechanism, which is used for RSRP and RSRQ, is also used for RSTD. However a separate L3 filtering co-efficient, which is specific to RSTD, needs to be signaled to the UE for RSTD. But the same RSTD specific filtering co-efficient can be used for both EUTRA intra-frequency and inter-frequency RSTD measurements. 
2.2 Reporting Mechanism 
In EUTRAN release 8 for the neighbour cell measurements (RSRP and RSRQ), the following three reporting mechanisms and the corresponding requirements are specified in TS 36.331 and TS 36.133 respectively:
· Periodic Reporting

· Event-triggered Periodic Reporting

· Event Triggered Reporting
In case of RSTD we believe it is important to specify the following two reporting mechanisms:

· Periodic Reporting

· Event Triggered Reporting

The reasons for having the above mechanisms are given below:
2.2.1 Periodic Reporting
It enables the network to more accurately follow the UE behaviour and would thus enable the network to determine the UE positioning with finer resolution. Thus depending upon the scenario (e.g. when finer accuracy is required) the periodic reporting can be used. To reduce signalling in typical network implementation the periodic reporting can be enabled for sub-set of users. We therefore propose that this mechanism is specified for RSTD. 
2.2.2 Event Triggered Reporting
The event triggered reporting reduces the signalling overheads and prevent unnecessary measurement reports. We therefore propose that event triggered reporting mechanism is also used for RSTD. 

At last RAN4 meeting the RSTD measurement was briefly discussed in [2]. Based on the discussion and feedback received in the RAN4 meeting, it is considered reasonable to specify a single relative event. The characteristics of the proposed event are expressed in table 1.
Table 1: Proposed event triggered reporting for RSTD
	Event attributes
	Description
	Comments

	Event name
	A6
	Intra EUTRA related event; category ‘A’

	Definition
	Currently measurement RSTD differs more than a threshold from the previously reported RSTD
	Relative event reporting w.r.t. the previous RSTD report

	Applicability
	EUTRA intra frequency and EUTRA inter-frequency
	RSTD applies to both intra and inter-frequency

	Reported quantities
	Measurement report contains both currently measured RSTD and previously reported RSTD 
	Enables UE to know whether RSTD is above or below threshold. The last reported RSTD may be lost due to HO.

	Configurable parameters
	Threshold, time to trigger (TTT), layer 3 filtering co-efficient
	Same TTT and L3 filtering mechanisms used for neighbour cell measurements


3 Conclusion
In this paper we have discussed the measurement reporting mechanism for RSTD. It is proposed that:

Proposal: L3 filtering, periodic and event triggered reporting of RSTD are used. It is sufficient to specify a single relative reporting event (A6) for the RSTD measurement. 
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