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1 Introduction 

Radio network assistance data concerning the serving cell and the neighbouring cells is signalled to the Ue for the Ue to be able to perform OTDOA measurements. Considering the decision of the positioning architecture at RAN2#66bis, different assistance data collection methods have been discussed. 

We hereby describe the type of assistance data that is needed for the Ue to be able to perform OTDOA measurements and analyse pros and cons of the different assistance data collection methods.
2 Assistance data required for OTDOA
RAN1, RAN2 and RAN4 have not concluded on the exact set of assistance data that shall be sent to the Ue for the OTDOA based positioning. However, it is expected that the data set to contain information summarized in Table 1 will be signaled to the Ue. 
Table 1 Assistance data for OTDOA based positioning

	Data
	Description

	Measurement bandwidth
	In case multiple PRS bandwidth are supported where the PRS bandwidth may be less than the system bandwidth.

	PRS configuration index
	Defines the periodicity and the offset of PRS, see ‎[1].

	Number of subframes
	Number of consecutive DL subframes the PRS is transmitted, see ‎[1].

	PCI
	PCI of the serving cell and the neighbouring cells

	Expected timing offset 
	The timing offset between the serving cell and the neighbouring cells at the expected location of the Ue 


It should be noticed that at least timing offset should be considered as semi-dynamic information as the SFN of every cell in a given network is not necessarily locked to a (common) reference and hence relation between SFN and a reference time may be valid for limited time. Further, distributed PCI allocation may be applied and similarly alignment of other PRS configuration could be achieved using distributed algorithms in order to reduce the operational burden. Hence, the assistance data collection method shall provide the capability to handle (semi-)dynamic changes of the assistance data for particular network segment that shall be sent to the Ue.
3 Comparison of assistance data collection methods

3.1 Options

Three different assistance data collection methods have been identified during the positioning architecture discussions in RAN2:

Option A: The eSMLC collects the assistance data for every cell directly from each eNB via LPPa protocol;

Option B: The eSMLC receives the assistance data for every cell from Domain Manager/Network Manager;
Option C: The eSMLC requests the assistance data from the serving eNB via LPPa protocol while the serving eNB in turn collects the assistance data from neighbouring eNB-s over X2 interface.
The two main comparison criteria to consider are solution complexity and intensity of assistance data updates, these are further described per option in the following chapters.
3.2 Option A

Considering that the positioning assistance data may change semi-dynamically, as described in chapter ‎2, three alternatives could be envisaged:

1) the eSMLC periodically polls every eNB in the network to detect any changes in the positioning assistance data;
2) a permanent signalling association is maintained between every eNB and the eSMLC so that the eNBs would be able to asynchronously notify the eSMLC about the changes of positioning assistance data; or
3) the eSMLC sends the assistance data request to particular positioning neighbours upon reception of a positioning request.

Alternative (1) does not require permanent signalling association between the eNB and the eSMLC, however this comes at the cost of high signalling intensity or alternatively high risk that the assistance data provided to the Ue is out of date. One of the main characteristics of this alternative is the maintenance of large data sets of radio network assistance data by eSMLC. A number of companies have expressed views that OTDOA is going to be extensively used only in limited parts of radio network, e.g. areas where visibility of navigation satellites is not sufficient. If this is the case, it is questionable why should a central node maintain such large sets of data that has limited use. 
Alternative (2) would reduce the signalling intensities compared to alternative (1), without degrading the quality of the positioning assistance data; but the downside of this alternative is increased protocol and implementation complexity, both in order to provide information push from the eNB and because of the necessity to maintain a permanent signalling association between the eNB and the eSMLC. This alternative would also result in maintenance of large data sets of radio network assistance data by eSMLC.
Although alternative (3) avoids maintenance of large data sets of radio network assistance data at the eSMLC, it is questionable if the assistance data can be acquired so as to meet the response time requirements of the positioning request.
3.3 Option B

Although option B also has the disadvantage that large sets of semi-dynamic radio network data (that have potentially limited use) have to be maintained by the eSMLC, this option has an advantage that the involved interfaces are already defined so that a permanent association is maintained between the respective nodes, e.g. eNB and domain manager, and signalling of data sets could be initiated asynchronously by any of the terminating nodes. This would be the case also for the data set necessary for OTDOA based positioning in case distributed alignment of PRS configuration is supported. Further, only Ue associated signalling would have to be supported between eNB and eSMLC. Hence the specification and functional implementation impact would be limited. Those aspects have also been considered as significant benefits in ‎[2].
3.4 Option C

The main characteristic of this option is that the eSMLC does not have to maintain radio network data sets for positioning larger and longer than required by a single positioning request. Provided that distributed alignment of PRS configuration will be supported in order to minimize radio network configuration burden, there is no increase in the amount of stored data in the network. Further, the eSMLC needs to know the serving cell of the Ue in order to provide relevant assistance data. Therefore the procedure for acquiring the relevant positioning assistance data for a particular positioning request could easily be combined with reporting of serving cell. As in case of option B, only Ue associated signalling would have to be supported between eNB and eSMLC. Hence, this option does not only remove the need to maintain large sets of semi-dynamic radio network assistance data in the eSMLC but would also limit specification effort significantly. 
4 Conclusion and proposal
Considering analysis in chapters ‎2 and ‎3, we propose that RAN3 makes a choice between options B and C for the acquisition of radio network assistance data. 

The common aspects of options B and C are captured in CR ‎[3].
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