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Introduction
One objective for the agreed work item [1] is to specify a new SIB to support broadcast of assistance data:

· 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 this contribution, we discuss the structure of such system information broadcast to facilitate for the UE while enabling a flexible and future proof design.   
Discussion
Traditionally, the content of the system information in cellular networks is tied to a system information block number. This means that a UE can determine based on the desired content which system information block number to look for, and on the scheduling information where in time and frequency to find the specific system information block.
On one hand, it is reasonable to group much information in few SIBs to enable an efficient coding and efficient concentrated information retrieval. On the other hand, it is reasonable to group limited information in multiple SIBs if different target devices are interested in different information. The difference can be regional, based on capability, based on accuracy requirements etc. In UMTS, the positioning oriented information for broadcast is defined with separate 14 different SIBs. This enables quite a fine granularity in scope, but in UMTS still only limited to cellular network positioning, different satellite systems, different code phase DGNSS details. 

In UMTS, 14 different SIBs are defined to represent only cellular network positioning assistance data and code phase DGNSS.
For LTE, we will also add RTK for carrier phase measurements, including UE-based reference station interpolation via Flächen Korrektur Parameter (FKP) and Master Auxiliary Concept (MAC), server-based interpolation in VRS, more accurate satellite position information in Precise Point Positioning (PPP). Since it is difficult to determine at this stage what will be requested in the near future, it is therefore safest to support all of them. This means that the potential information scope of the SIBs to represent the full scope of OTDOA, AGNSS, code phase DGNSS and carrier phase DGNSS is truly comprehensive.

The potential information scope to be represented in SIBs is very comprehensive given all alternative parts that can be considered. 
RTCM as well as the community are currently working on support for a more compact information representation, State Space Representation (SSR), which means that the full positioning information scope to be represented is still expanding.

The potential information scope to be represented in SIBs is expanding due to active discussions in RTCM and elsewhere.
The GNSS assistance data encoding structure is not agreed upon. One alternative is to provide the information in transparent containers including RTCM encoded data. However, without meta data about the content, the device needs to decode the data before being able to determine whether it is useful or not. 

The device can spend decoding efforts in vain if the scope of the encoded RTCM 3.x information is not described outside the encoded data.
A different approach is to let the SIB number determine the scope of the SIB. This is natural for ASN.1 encoded information, However, then there can be a need for quite a large number of new SIBs. For example, in [2], the number of proposed new SIBs sum up to 21.

With SIB content described only by the SIB number, the number of new SIBs can become very large.
Since the scope of the GNSS augmentation data will most likely differ between regions and markets, and will evolve with the capabilities of the devices, it is difficult to decide at this stage what is a reasonable segmentation in different system information block types to handle the assistance data.
The scope of the GNSS augmentation will differ between regions, markets and over time, especially depending on the device capabilities.
Therefore, we have the following proposal.
Proposal 1	RAN2 shall investigate flexible means to provide GNSS assistance data in system information.
Furthermore, the encoded information can also be encrypted. Potentially, in order to support user differentiation, the encryption can be made with different encryption keys so that different parts are subject to different encryption. The encoded and encrypted information can be flexibly represented by an octet string, prepared in the location server, and sent to the eNB for broadcast, via LPPa, or prepared in the location server, but encrypted at the eNB before broadcast. 
The positioning information for broadcast can be encoded in the location server and encrypted in either the location server or the eNB.
For efficiency reasons, the different devices shall understand what SIBs they can decrypt before retrieving them. This means that the encryption information also needs to be provided to the devices. 
Encryption of the positioning information extends the need for providing information about the scope of the different system information blocks so that the device can understand which blocks it can decrypt before retrieving them.
Proposal 2	RAN2 shall investigate means to efficiently describe the encryption of the assistance data in system information to ensure an efficient device information retrieval.

Transfer of Broadcast Positioning Information
The location server will compile the broadcast positioning information, possibly encrypt it, and forward to the eNB. Therefore, there is a need to define a transfer procedure and means for the assistance data via LPPa. The proposal is therefore to send an LS to RAN3 to inform about agreed positioning assistance data handling and format   
Proposal 3    	Send an LS to RAN3 to inform about the agreed assistance data system information design to ask for signalling design of system information assistance data transfer via LPPa.

Conclusion
Here is the list of the observations and proposals for this contribution:
1. In UMTS, 14 different SIBs are defined to represent only cellular network positioning   assistance data and code phase DGNSS.
The potential information scope to be represented in SIBs is very comprehensive given all alternative parts that can be considered. 

The potential information scope to be represented in SIBs is expanding due to active discussions in RTCM and elsewhere.
The device can spend decoding efforts in vain if the scope of the encoded RTCM 3.x information is not described outside the encoded data.
With SIB content described only by the SIB number, the number of new SIBs can become very large.
The scope of the GNSS augmentation will differ between regions, markets and over time, especially depending on the device capabilities.
The positioning information for broadcast can be encoded in the location server and encrypted in either the location server or the eNB.
Encryption of the positioning information extends the need for providing information about the scope of the different system information blocks so that the device can understand which blocks it can decrypt before retrieving them.
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