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1 Introduction

The LS from RAN2 (R2-094108) [1] suggests RAN1 to consider the configuration of positioning subframe for OTDOA. The following questions are required to answer:

Question 1: What is the approximate rate of change that RAN1 expect for the positioning subframe configuration in a cell?

Question 2: Which UEs need to be aware of this configuration for the case that normal subframe (i.e. not MBSFN subframe) is used? Do all UEs need to be aware of this configuration even when not involved in a positioning operation? Do UEs that are not interested in positioning at all need to be aware? Note that anyway a Rel-8 UE can not be aware of such information.

In this contribution, we analyze the above issues and propose answers to them.
2 Discussion 
Question 1: What is the approximate rate of change that RAN1 expect for the positioning subframe configuration in a cell?

For OTDOA positioning, the positioning subframe is uniformly configured in a large area of the LTE network. It is not feasible to re-configure the network just to improve the performance for one UE (and this property is similar to the MBMS transmit scheme). Therefore, from the RAN1 point of view, the rate of re-configuration should be limited.
On the other hand, if the network is configured to meet the positioning requirement, the initial configuration should already take the positioning requirement into account, then the positioning subframe configuration should not change after initial configuration. It is not necessary to change the configuration for positioning reasons.
Furthermore, for OTDOA, the frequency of the positioning subframe is a parameter, which the operator can change to trade off positioning response time and accuracy against capacity loss in the DL. If the network is configured to offer better positioning accuracy or response time (say for certain commercial or emergency services), then it is possible that the network would relax the positioning configuration in times of higher network load. However, in this case the configuration rate is not expected to be more frequent than every couple of hours.
Proposed response: the approximate rate of change for the positioning subframe configuration in a cell is suggested to be at most every one or a few hours.
Question 2: Which UEs need to be aware of this configuration for the case that normal subframe (i.e. not MBSFN subframe) is used? Do all UEs need to be aware of this configuration even when not involved in a positioning operation? Do UEs that are not interested in positioning at all need to be aware? Note that anyway a Rel-8 UE can not be aware of such information.

Generally, OTDOA-active UEs and OTDOA-non-active UEs may exist in the same cell. For OTDOA-active UEs, it definitely needs to know the information of the positioning subframe configuration. For OTDOA-non-active UEs, several possible positioning schemes should be investigated to see the necessity of knowing the configuration. 
· Periodic PRS configured

In this case, the PRS subframe contains PDCCH, CRS and PRS for positioning. The situation is similar to the above case. That is, to the OTDOA-non-active UEs, measurement can be done via the CRS. No matter the whole bandwidth or partly bandwidth is configured for PRS, the UEs can obtain the corresponding resource allocation information from the PDCCH. The processing can be done without knowledge of the PRS configuration.
For the SPS configured UE, the transmitting data may collide with PRS subframes, in this case, the SPS transmission in that subframe should be dropped. If the UE do not know the positioning configuration, it will make detection on the corresponding resource, and then feedback a NACK to the eNodeB. However, this is expected by the eNB and the UE still needs not to know the PRS configuration. 
· CRS with low interference subframes (LIS) configured

In some cases when only CRSs are used for positioning. And the CRSs can be used by OTDOA-non-active UEs for measurement. Since the data region of the LIS subframe could be completely empty, there is no data transmitted to the UEs, and the UE will of course not obtain the scheduling DCI for PDSCH from the PDCCH in that subframe. So there is no ill effect on the OTDOA-non-active UEs even if the UEs are not informed of the corresponding information.

Proposed response: In case that normal subframe is used for positioning, OTDOA-active UEs need to be aware of this positioning subframe configuration. From the RAN1 point of view, no case is found that need OTDOA-non-active UEs to know such information.
3 Conclusions
In this contribution, we have analysed the positioning subframe configuration issue for OTDOA. Suggested response to the RAN2 LS is provided.
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