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Introduction
In the meeting RAN#75, new WI “Positioning Accuracy Enhancements for LTE” has approved [1]. In this paper, we discuss about how to broadcast assistance data to UE, which is one of objective of this work item.
Discussion
In LTE Positioning Protocol, receiving LPP capability information from the UE, network provides assistance data to the UE when the UE sends RequestAsistanceData to the network [2]. In the ProvideAssistanceData message, required information for each positioning method is provided. (e.g., reference cell and neighbor cell information for OTDOA, time and location information for GNSS, etc.) There are two possible ways to provide this information – use dedicate signaling via LPP and broadcasting via system information.

If this assistance data is broadcasted to the UE via system information, UE in idle mode also can receive the information in advance to move to connected mode to perform the positioning measurement. Also the UE can get scheduling information of the SIB containing positioning assistance data according to SIB1, the UE can receive the information whenever it is scheduled.
Whether to use existing dedicated signaling via LPP or broadcasting system information shall be decided by the network. According to the figure 1 refer from [2], we can assume that E-SMLC can make this decision.
Proposal 1: RAN2 assumes that E-SMLC determines whether to use system information or dedicated signaling to provide positioning information.
Observation 1: Broadcasting the positioning information can be the simplest method
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Figure 1: LPP Configuration for Control- and User-Plane Positioning in E-UTRAN

According to the [2], the network may send ProvideAssistanceData several times because the server may also provide any not requested information by the UE that it considers useful to the UE. If we use system information, dividing the assistance information into several SIBs might be inefficient because it would increase the complexity greatly for the cell and UE to schedule and acquire the SIB. Therefore, we propose to gather all the assistance data into one SIB. It is much simpler for both network and UE.
Proposal 2: All types of positioning assistance data shall be included in one SIB.
Broadcasting the assistance data is effective if there are a lot of UEs require the information, but the demerit is that the network has to broadcast the information at every scheduling periodicity even if there is no UE requires it. On the contrary, if dedicate signaling is used, the network only has to provide the information to the UEs who need it, but it is not efficient if so many UEs request it. Broadcasting and dedicate signaling have opposite pros and cons.
When the UE requests assistance data to the network, primary cell ID is included in the IE CommonIEsRequestAssistanceData. Refer to this information, E-SMLC may estimate how many UEs require the assistance information in each cell, so it can be determined which method to use for providing the assistance data. Then, it may be helpful for the UE if the network indicates whether dedicate signalling is supported for providing assistance data (i.e. same as legacy LPP) or not. It would be better to provide the indication before the UE requests the assistance data so that it does not have to send RequestAsistanceData to the network in case of not required. Paging message or SIB1 seems good candidate to contain the indication.
 Proposal 3: If the network can determine whether to use dedicate signaling or broadcasting for providing the assistance data, it can be considered to provide the indication to the UE before it requests assistance data. Paging message or SIB1 seems good candidate to contain it.
If the indication informs that dedicate signaling is supported, the UE sends assistance data request to the network as before. If not, the UE might receive the corresponding SIB refer to the scheduling information in SIB1, so it will not send RequestAsistanceData message to the network.
Proposal 4: If indication is provided and it informs that the assistance data is being broadcasted, the UE does not need to send request message of assistance data.
 In legacy LTE network, LPP related message (e.g. capability, assistance data, location information) are sent only in connected mode. If broadcasting the system information is used to transfer the message, the UE is able to receive the information in both idle and connected mode. Receiving the message in connected mode is not so different from legacy operation, but it is FFS whether the UE is required to receive it in idle mode because the information is not used in idle mode.
Proposal 5: If UE supports broadcast of the positioning information, UE in RRC_CONNECTED is required to receive the positioning SIB. FFS for UE in RRC_IDLE
Conclusion

In conclusion, we propose the followings: 
Proposal 1: RAN2 assumes that E-SMLC determines whether to use system information or dedicated signaling to provide positioning information.
Observation 1: Broadcasting the positioning information can be the simplest method
Proposal 2: All types of positioning assistance data shall be included in one SIB.
Proposal 3: If the network can determine whether to use dedicate signaling or broadcasting for providing the assistance data, it can be considered to provide the indication to the UE before it requests assistance data. Paging message or SIB1 seems good candidate to contain it.

Proposal 4: If indication is provided and it informs that the assistance data is being broadcasted, the UE does not need to send request message of assistance data.
Proposal 5: If UE supports broadcast of the positioning information, UE in RRC_CONNECTED is required to receive the positioning SIB. FFS for UE in RRC_IDLE
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