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[bookmark: _Ref481147800]Introduction
The objectives of the newly agreed work item [1] is to specify solutions for positioning enhancements in LTE in respect of positioning accuracy, availability, reliability and scalability, for both Normal UEs and BL UEs. 

· GNSS positioning enhancements:
· Specify the signalling and procedure to support RTK GNSS positioning over LPP and LPPa, taking into account both UE and network complexity. [RAN2, RAN3, RAN1]
· Specify support for IMU positioning:
· Specify the signalling and procedure to support IMU positioning over LPP and hybrid positioning including IMU related estimates. [RAN2, RAN1]
· Specify the signalling and procedure to support UE-based OTDOA positioning [RAN2]
· Broadcasting of assistance data [RAN2, RAN3, SA3, SA2]
· Specify a new SIB to support signalling of positioning assistance information for A-GNSS, RTK and UE-based OTDOA assistance information. 
· Specify optional encryption procedure for broadcast assistance data, including mechanism for delivery of UE-specific encryption keys. 

In the following contribution, we discuss on how to specify a new SIB for positioning assistance information and the procedure on how to broadcast the positioning information.  
[bookmark: _Ref178064866]Discussion
While considering a large amount of UEs supporting network-assisted positioning in a certain area, one efficient way to reduce the signaling overhead would be to broadcast the assistance information by the eNBs in the area in order to be used by all the UEs. There are already UE positioning operations on Uu interface previously defined in [2]. The Uu interface may be used for broadcasting information which can be used by the UE for positioning operations. 
For OTDOA and GNSS, UTRAN (the 3rd generation of wireless networks) has already support for broadcast assistance data to the UE [3]. In order to introduce support for assistance data broadcast in LTE, a new System Information Block (SIB) is needed for positioning. In the following subsections we will explain further how these supports should be managed for LTE.
[bookmark: _Ref481147855]A new System Information Block (SIB) is required to broadcast all necessary positioning assistance information. 
Some part of the positioning information may be similar in all cells in one region, also it is logical to consider a similar broadcast message can be sent for many UEs. It is interesting to investigate using evolved Multimedia Broadcast Multicast Services (eMBMS) which is a point to multi-point interface specification for 3GPP networks. 
eMBMS may be investigated as a potential solution for broadcasting positioning assistance information.
Broadcasting of assistance data for OTDOA
For TDOA positioning, it is possible to assume that the assistance information can be provided in a broadcast system information block (SIB). The assistance data to be broadcasted for OTDOA should contain the list of reference and neighbor cells information which contain PRS configuration. For each neighbor cell, the approximate cell timing information may also be included. 
[bookmark: _Ref481147892]For OTDOA assistance information, the SIB should contain the reference and neighbor cells information in terms of PRS configuration details, which are currently available in LPP.   
Broadcasting of assistance data for A-GNSS
Similarly, the assistance data to be broadcasted for assisted GNSS may contain a subset of or all of the following information: reference time, reference position, differential GNSS (DGNSS) corrections, ephemeris and clock corrections, and almanac and other data. The broadcast message may be ciphered.
For A-GNSS assistance information, the SIB may contain reference time, reference position, DGNSS corrections, ephemeris and clock corrections and almanac.
Broadcasting of assistance data for RTK GNSS
While we believe that RTK GNSS data has a great potential to improve the positioning accuracy in LTE [5], broadcasting this assistance data may introduce a large overhead to the network. The message size including this data depends of e.g. ambition level and message format but it is still expected to be around 2kbit per satellite constellation, which could be updated every 1-5 seconds. A satellite constellation is a group of artificial satellites working in concert. Such a constellation can be considered to be a number of satellites with coordinated ground coverage, operating together under shared control, synchronized so that they overlap well in coverage, the period in which a satellite or other spacecraft is visible above the local horizon. The initial setting for the eNB should be to not consider broadcasting of RTK GNSS assistance data, while in case there were many RTK request over RRC for one particular eNB, then at some point it would be efficient to broadcast this information in that particular eNB. Therefore, both unicast and broadcast of RTK data could be considered, and that the selection can could depend on the number of subscribing UEs.

[bookmark: _Ref481147380]The RTK GNSS assistance data message size depends on ambition level and message format; however, it is expected to have around 2 kbit/s per satellite constellation. 
The RTK GNSS assistance data may not necessarily be broadcasted, and it may be provided upon request over RRC or LPP.
In case of many RTK requests over RRC or LPP for one particular eNB, then the eNB or location server may decide to broadcast this information.
Conclusion
Here is the list of observation and proposals presented in this contribution:
1. The RTK GNSS assistance data message size depends on ambition level and message format; however, it is expected to have around 2 kbit/s per satellite constellation. 
1. A new System Information Block (SIB) is required to broadcast all necessary positioning assistance information. 
1. eMBMS may be investigated as a potential solution for broadcasting positioning assistance information.
1. For OTDOA assistance information, the SIB should contain the reference and neighbor cells information in terms of PRS configuration details, which are currently available in LPP.   
1. For A-GNSS assistance information, the SIB may contain reference time, reference position, DGNSS corrections, ephemeris and clock corrections and almanac.
1. The RTK GNSS assistance data may not be broadcasted, and it may be provided upon request over RRC or LPP.
1. [bookmark: _GoBack]In case of many RTK requests over RRC or LPP for one particular eNB or location server, then this data can be broadcasted at that certain eNB.
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