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1. Introduction
In RAN #75, a new work item for UE positioning accuracy enhancement for LTE was approved and following objective was included [1].
	1. Specify the signalling and procedure to support UE-based OTDOA positioning [RAN2]

2. Broadcasting of assistance data [RAN2, RAN3, SA3, SA2]
a) Specify a new SIB to support signalling of positioning assistance information for A-GNSS, RTK and UE-based OTDOA assistance information. 
b) Specify optional encryption procedure for broadcast assistance data, including mechanism for delivery of UE-specific encryption keys. 



In this contribution, we discuss on supporting UE-based OTDOA positioning and required procedure for broadcasting a new SIB.
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]2. Discussion
2.1 . OTDOA positioning
Until Rel-14 specification, only UE-assisted OTDOA has been supported as downlink positioning [2]. In this approach, a UE performs signal measurement (i.e., Positioning Reference Signal) from different neighbouring TPs or cells, then, it sends the measured results to E-SMLC in order to estimate UE’s position in network. 
In contrast, if UE-based positioning is used, not only signal measurement but also estimating its location will be performed in UE side. From the perspective of UE, UE-based mode could reduce delay due to skipping measurement report procedure, but it increases complexity of UE due to its own position calculation. From the perspective of network, for supporting UE-based mode, additional assistance information is required compared to UE-assisted mode for the network to help UE calculate UE’s position. 
When a UE is supporting both UE-assisted and UE-based OTDOA positioning, it should be eNB that decides which positioning mode is used for the UE. It is likely that eNB decides UE’s positioning mode considering various aspects such as UE’s complexity and additional SIB overhead for UE-based mode.
Proposal 1: When a UE is supporting both positioning mode, eNB decides its suitable positioning mode for the UE.
2.2 . Broadcasting of assistance data
In legacy LPP protocol [2], an assistance data delivery is only supported via unicast transmission from the E-SMLC to a UE. In order to improve delivery efficiency, one of the WI objectives in [1] is broadcasting assistance data for UE-based OTDOA. Since the assistance data for OTDOA positioning is mainly composed of PRS configuration within a TP/cell, it is assumed that the PRS configuration would not be changed frequently. Once the PRS configuration is modified, the network enables all associated UEs to reconfigure the modified PRS configuration with providing assistance data. (i.e., OTDOA‑ProvideAssistanceData) Thus, if there are many associated UEs, using dedicated signalling to update the assistance data is inefficient. It would be beneficial to broadcast assistance data instead of transmitting it via dedicated signalling.
2.2.1 UE-based OTDOA positioning
In order to broadcast assistance data for UE-based mode, a new SIB is necessary. To be specific, new assistance data is required to be broadcast for UE’s own location estimation in UE-based mode. Hence, new assistance data needs to include geographical information for reference cell as well as neighbour cells. 
Proposal 2: Introduce a new SIB for eNB to broadcast assistance information related to UE-based OTDOA positioning.
When a UE supports the UE-based positioning OTDOA, it needs to indicate (via ProvideCapabilities) that the UE-based positioning OTDOA is supported. In addition, UE should indicate a capability of supporting assistance data broadcasting for UE-based positioning. However, we wonder if separate capabilities are needed for assistance data broadcasting and UE-based positioning OTDOA. We think that it seems sufficient to introduce a single capability of indicating support for both assistance data broadcasting and UE-based positioning OTDOA.
Upon reception of that indication, the network may begin to broadcast the new assistance data for multiple UEs using the UE-based OTDOA positioning. While the UE is in RRC_CONNECTED, it should maintain up-to-date new SIB related to UE-based OTDOA positioning.
Proposal 3: Introduce a UE capability indicating support of both UE-based OTDOA positioning and broadcast assistance data for UE-based OTDOA positioning.

2.2.2 UE-assisted OTDOA positioning
the new assistance data may consist of legacy assistance data for UE-assisted mode where it is already defined [2] to perform signal measurement. In addition,
The network is also able to broadcast UE-assisted assistance data via a new SIB. We think that the new SIB can cover both UE-assisted assistance data and UE-based assistance data.
Proposal 4: Introduce a new SIB for eNB to broadcast assistance information related to UE-assisted OTDOA positioning.
Proposal 5: The new SIB can includes both assistance information related to UE-assisted OTDOA positioning and assistance information related to UE-based OTDOA positioning.
The UE supporting UE-assisted OTDOA positioning currently indicates a capability (via ProvideCapabilities) of supporting UE-assisted OTDOA positioning. Thus, if UE also support broadcast assistance data for UE-assisted OTDOA positioning, UE need to indicate an additional capability of supporting reception of broadcast assistance data of UE-assisted OTDOA positioning. If a UE (e.g., legacy UE) does not support the reception of broadcast assistance data, it may receive the assistance data via dedicated signalling.
Proposal 6: Introduce a UE capability indicating support of broadcast assistance data for UE-assisted OTDOA positioning.
3. Conclusion
In this paper, supporting UE-based OTDOA positioning and broadcasting a new SIB are discussed. Based on the above discussion, we have the following proposals:
Proposal 1: When a UE is supporting both UE-assisted and UE-based positioning mode, it is necessary that eNB is able to decide its positioning mode considering various overhead.
Proposal 2: Introduce a new SIB for eNB to broadcast assistance information related to UE-based OTDOA positioning.
Proposal 2a: Introduce a UE capability indicating UE-based OTDOA positioning.
Proposal 3: Introduce a new SIB for eNB to broadcast assistance information related to UE-assisted OTDOA positioning.
Proposal 3a: Introduce a UE capability indicating UE-assisted OTDOA positioning.
Proposal 3b: eNB should provide assistance data to legacy UEs via dedicated signaling while it is not supporting new SIB. 
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