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1	Introduction
In this contribution, we discuss on how to specify a new SIB for positioning assistance information and the procedure on how to broadcast the positioning information.
2	Discussion
2.1	Introduce dedicated SIBs for each type of positioning technique
On how to specify a new SIB for positioning assistance information, here are our considerations:
1) [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Different use cases need to be considered simultaneously
To meet the requirements of diverse use cases, the eNB would be required to support different positioning techniques simultaneously. For example, RTK-GNSS would be used for precise autonomous vehicle /aerial drone navigation, and OTDOA would be applied for low power consumption NB-IoT/eMTC applications. 
2) Different RTK GNSS techniques need to support simultaneously
Except for the conventional RTK technique, a network of reference receivers to provide corrections could also be used to enable more uniformly accurate positioning over a wider area (e.g., metropolitan area). The most popular network RTK techniques include virtual reference receiver (VRS), area correction parameter (FKP), Master Auxiliary Concept (MAC), state space representation (SSR), etc. All these techniques have their own advantages and would be deployed in different regions.
3) The assistance data for UE-assisted and UE-based case need to be delivered separately
The assistance data delivery is supported only via unicast transport from the E-SMLC to the UE in LTE. Since this data is almost static and don’t vary frequently in one cell, the E-SMLC may send the common assistance data to a single UE many times. Thus, broadcasting of assistance data would be more efficient than unicast delivery for UE-assisted positioning. 
Proposal 1:  Broadcasting of assistance data for UE-assisted positioning should be supported.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Broadcast of OTDOA assistance data have already been supported in UMTS where different SIBs are used to broadcast UE-assisted and UE-based OTDOA assistance data, i.e., the assistance data are included in SIB 15.4 (for UE-assisted) and 15.5 (for UE-based). The reason to introduce two different SIBs is to allow control of access. More specifically, it allows UE-based assistance data to be optionally ciphered while allowing UE-assisted assistance data to be broadcast unciphered. This would not easily be possible if the assistance data were included in the same SIB. 
With the above three considerations, we have the following observation:
Observation 1:  Different types of assistance data need to be broadcast separately in terms of various use cases and different positioning techniques.
4) Introduce 2 or more SIBs for each positioning technique may not be forward compatible
While we believe that RTK GNSS data has a great potential to improve the positioning accuracy in LTE, broadcasting this assistance data may introduce a large overhead to the network. Different positioning techniques have different data rate. Generally, to meet the real time requirement, the data rate of the assistance data is assumed as 1Hz. The message size including this assistance data is about 2-5 Kbits per second at most cases. 
Table 1  Broadcast data rate for some typical positioning techniques
	Typical positioning techniques
	Average broadcast data rate

	OTDOA
	around 210 bytes

	Conventional RTK
	about 5 kbps

	Network RTK
	Virtual reference receiver (VRS)
	about 5 kbps

	
	Area correction parameter (FKP)
	about 5 kbps

	
	State space representation (SSR)
	about 2 kbps



Considering the maximum size of a SIB is 277bytes in LTE, it was proposed to introduce 2 or more SIBs for each positioning technique. As the development of precise positioning, an increasing number of positioning techniques would appear in the near future. Taking limited radio resource into consideration, we propose to introduce only one SIB for each positioning technique to ensure forward compatible. 
5) Similar mechanism for reception of ETWS secondary notification (SIB11) could be used to ensure UE timely access to the assistant data
In order for UE to achieve RTK assistant data timely, similar mechanism for reception of ETWS secondary notification (SIB11) could be used. That is, the whole RTK assistant data is divided into several RTK data segments and the eNB broadcasts one segment in each corresponding SI window. Correspondingly, UE would continue receive and store the received RTK data segment until all segments of the RTK assistant data have been received.
Broadcast different types of GNSS assistance data via different SIBs is supported in UMTS. Analogously to the positioning support in UMTS and taking above 5 observations into consideration, it is propose to define different SIBs for carrying different assistant data.
Proposal 2:  Introduce dedicated SIBs for each type of positioning technique.
One of the characteristics of RTK correction is that accuracy decreases as a function of increasing distance from the reference point. Typically the RTK accuracy is calculated depending on the baseline with 1 [cm] + 1ppm∙distance [cm] (valid up to 10 – 20 km). Using the eNB as the reference point and broadcasting the correction information for this position is not practical in cellular networks. For the typical ISD between two neighbouring eNBs is about hundreds of meters, it is unnecessary for the server to compute different assistant data for the neighbouring eNBs since no accuracy gain would be achieved. To reduce the computational complexity of the server, it is proposed to broadcast the same RTK assistant data in several neighbouring eNBs.
Proposal 3:  The same RTK assistant data could be broadcast in several neighboring eNBs
2.2	eNB needs not to be aware of the contents of the corrections data
Another question to be considered is whether the eNB shall broadcast the corrections data as a transparent payload in the SIB and is not aware of the contents of correction data. The follows are our points:
1. E-SMLC anyway shall be aware of the contents of corrections data. For the UE-assisted mode, because the E-SMLC needs to compute the UE position, it needs to be aware of the contents of the corrections data. Even for the UE-based mode, depending on the NRTK solution deployed, the E-SMLC may do some additional processing on the received corrections data before sending it to the UE. For example, it may need to determine a subset of the corrections to send to the UE for the single reference station mode or it may need to compute the location-specific corrections for the virtual reference station mode. In either case, the E-SMLC needs to be aware of the contents of the corrections data. 
2. Continue to use RTCM protocol which is broadly used in the GNSS industry. The assistance information including the corrections is carried by RTCM messages, the E-SMLC and the UE can read the information, but the eNB cannot. RTCM protocols used by RTK as well as DGNSS are broadly used in the GNSS industry and have been enhanced over the last 25 years. For forward compatible with future RTCM versions, it is reasonable to continue that tradition of transparent design. In other words, the E-SMLC does not need to interpret the RTCM messages into LPPa or LPP messages.
3. Allow the eNB to be aware of the contents of the corrections data would add additional complexity to the eNB. In our understanding, the only benefit for the eNB to be aware of the contents is that the eNB would be able to divide the correction data into several segments flexibly according to its scheduling policy. But it is at the cost of additional computational complexity to the eNB.
With the above considerations, we propose:
Proposal 4:  The eNB needs not to be aware of the contents of the corrections data.
Proposal 5:  E-SMLC shall be aware of the contents of corrections data.
2.3	Whether UE is able to decide on the position methods to be used 
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]In LTE, the E-SMLC decides on the position methods to be used for positioning of a target UE, based on factors that may include the LCS Client type, the required QoS, UE positioning capabilities, and eNB positioning capabilities [1]. Different from the existing positioning procedures where UE could only obtain its location using the position method indicated by E-SMLC, the UE autonomous positioning would be realized with the introduction of the broadcast mechanism. For example, the UE with OTDOA positioning capability would read the corresponding SIB to achieve the UE-based OTDOA assistant data whenever it wants to know its position. With these assistant data, the UE could calculate its position by itself. 
Proposal 6:  To discuss whether UE is able to decide on the position methods to be used.
2.4	Introduce on demand method to deliver the assistant data
As can be inferred, both broadcast method and unicast method would be used to deliver the assistant data to the UEs. To increase radio resource efficiency, we think on demand method which is introduced in NR system information design should be considered in the work item as well.
Proposal 7:  Introduce on demand method to deliver the assistant data.
3	Conclusion
In summary, the following proposals were made in this paper:
Proposal 1:  Broadcasting of assistance data for UE-assisted positioning should be supported.
Observation 1:  Different types of assistance data need to be broadcast separately in terms of various use cases and different positioning techniques.
Proposal 2:  Introduce dedicated SIBs for each type of positioning technique.
Proposal 3:  The same RTK assistant data could be broadcast in several neighboring eNBs
Proposal 4:  The eNB needs not to be aware of the contents of the corrections data.
Proposal 5:  E-SMLC shall be aware of the contents of corrections data.
Proposal 6:  To discuss whether UE is able to decide on the position methods to be used.
Proposal 7:  Introduce on demand method to deliver the assistant data.
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