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Introduction
For LTE, 3gpp standard has provided support for unicast delivery of assistance data through LPP. In order to provide GNSS RTK Network correction data, the support of providing assistance data now needs to be further widened with the provision for broadcast delivery of assistance data through LPPa as specified below in the WID. 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. 

RAN2 has agreed to support below RTK messages from the RTCM specification.
	Support at least the following RTCM message types:
a. Observation message types using MSM definitions (1071 – 1127).
b. Station Coordinates messages (1006).
c. Receiver and Antenna Descriptors (1033).
d. GLONASS code-bias information (1230).
e. MAC Network RTK messages (1014, 1017, 1030, 1039, 1031).
f. FKP Network RTK messages (1034, 1035).




RAN2 has agreed that the assistance data will be ASN.1 encoded and optionally encrypted in the E-SMLC and sent to the eNB via LPPa for broadcast as system information blocks (SIB). 

RAN2 has identified the following information to be associated to each octet string 
· type of assistance data 
· segmentation information
· GNSS ID when applicable
· ciphering key data

In this contribution, we discuss the SIB design.  

[bookmark: _Ref178064866]Discussion
RTK assistance data can be divided into common or generic message type. Common messages are not associated with GNSS-ID whereas Generic messages are associated with GNSS-ID. One way to classify the SIB would be based upon whether the assistance data is common or generic type. The baseline for SIB content should be basically based upon the RTCM message content that has been agreed/captured in LPP.


[bookmark: _Toc505973548][bookmark: _Toc506284181][bookmark: _Toc506284528][bookmark: _Toc506323795][bookmark: _Toc506490620]The baseline for SIB content is based upon the RTCM message content that has been agreed/captured in LPP.

From, LPP CR, we can see the below common assistance data:
a) GNSS-RTK-ReferenceStationInfo
b) GNSS-RTK-CommonObservationInfo
c) GNSS-RTK-AuxiliaryStationData 
Similarly, the Generic messages are listed below:
1. GNSS-RTK-Observations
2. GLO-RTK-BiasInformation for GLONASS
3. GNSS-RTK-MAC-CorrectionDifferences
4. GNSS-RTK-Residuals
5. GNSS-RTK-FKP-Gradients
6. GNSS-SSR-OrbitCorrections
7. GNSS-SSR-ClockCorrections
8. GNSS-SSR-CodeBias
The E-SMLC via LPPa would deliver OS to eNB for the broadcast of the RTK assistance data. The OS would be tagged with below
· type of assistance data 
· segmentation information
· GNSS ID when applicable
· ciphering key data


Type of assistance data 

The above common assistance data “a to c” and generic assistance data “1 to 8” could be used as types of assistance information. Each of them will be a SIB type. Each of these SIB types should have a SIB number so that UE can identify the SIB number with the content. 


			Table 1: New SIB for RTK Assistance Data Broadcast
	

RTK Common Message Type
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As this information would be encoded and mostly encrypted, it is not sufficient to just send the SIB message with the SIB content (OS). Therefore, a meta data about the content is needed for the device to understand the data before being able to determine whether it is useful or not. 

1. [bookmark: _Toc506323895]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 BIT STRING can be used to identify each of the above message.
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[bookmark: _Toc505262371][bookmark: _Toc505857597][bookmark: _Toc506323811][bookmark: _Toc506490636]This filed is basically based upon the E-SMLC Type of Assistance Data. As there are 11 different SIB types for RTK XX.1 to XX.11, a bit string of 4 bits can be used to identify each SIB message type. E-SMLC can also use this numbering to identify the type of assistance data. Also, to allow further inclusion of other broadcast information, it is good to have this as 6 bits.
Table 2: SIB type message identifier
	MESSAGE IDENTIFIER
	REPRESENTATION

	000000
	XX.1: GNSS-RTK-ReferenceStationInfo

	000001
	XX.2:  GNSS-RTK-CommonObservationInfo

	000010
	XX.3 GNSS-RTK-AuxiliaryStationData

	000011
	XX.4 GNSS-RTK-Observations

	000100
	XX.5 GLO-RTK-BiasInformation for GLONASS

	000101
	XX.6 GNSS-RTK-MAC-CorrectionDifferences

	000110
	XX.7 GNSS-RTK-Residuals

	000111
	XX.8 GNSS-RTK-FKP-Gradients

	001000
	XX.9 GNSS-SSR-OrbitCorrections

	001001
	XX.10 GNSS-SSR-ClockCorrections

	001010
	XX.11 GNSS-SSR-CodeBias

	001011-111111
	XX.12-XX.X RESERVED
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Segmentation information

There is physical layer limitation on what the Size of SIB could be from 3GPP TS 36.331:

"The physical layer imposes a limit to the maximum size a SIB can take. When DCI format 1C is used the maximum allowed by the physical layer is 1736 bits (217 bytes) while for format 1A the limit is XX16 bits (277 bytes), see TS 36.212 [XX] and TS 36.213 [23]. For BL UEs and UEs in CE, the maximum SIB and SI message size is 936 bits, see TS 36.213 [23]. For NB-IoT, the maximum SIB and SI message size is 680 bits, see TS 36.213 [23]."

The RTK message types size such as MAC could outgrow the physical layer limit for instance if all 32 pairs of Master Auxiliary reference station correction are used or all possible (16) GNSS assistance data is used. In such case, , segmentation should be performed. E-SMLC has the capability of segmentation.  One advantage of performing segmentation in E-SMLC is that E-SMLC has the access to all the RTK data content and has the knowledge of the data content. Thus, it can segment the data in such a way that each part of the segment is separately decodable. However, E-SLMC needs to be informed about the eNB SIB size limit while performing the segmentation.
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Ciphering key data

The RTK assistance data message have different purposes, usefulness and different update period requirement.  Further, the content needs to be also categorized in different subscription level as broadcasting RTK correction information is considered as a service provided by the network, and therefore UEs with proper subscription may only access the content of those SIBs. The UE with highest subscription level should be able to receive the data more frequently and all the entire relevant data should be made available to them. On the contrary, UE with the lowest subscription level should be able to receive the bare minimum and not that frequently.

RTK message type has various corrections which are listed above and further can be broadly categorized below.
a) Observations (Common Assistance Data)
b) Network RTK Corrections (FKP, MAC, RTK Observations, Bias Information, Residuals)
c) State Space Representation
Separate Ciphering key can be designed for each of them, so the UE having all the keys can decode all the message whereas UE having key for only one of them can only decode that message associated to the key.
Key type represents the various subscription level that has been used to encrypt the assistance data. Operator can decide which messages belong to which subscription level. With this option, it would be possible to bind the keys to subscription levels; i.e.; Highest level key, Medium level key and lowest level key.
This way the operator can chose if lowest level for instance has access to Common + RTK, RTK + SSR or any other set.

	Subscription Level
	SUBSCRIPTION LEVEL

	High
	Common Observations

	Medium
	Common Observations + RTK

	Low
	Common Observations + RTK +SSR
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Conclusion
In section 2 we made the following observations:
Observation 1	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.

Based on the discussion in section 2 we propose the following:
Proposal 1	The baseline for SIB content is based upon the RTCM message content that has been agreed/captured in LPP.
Proposal 2	The new SIBs will be as above mentioned in the Table 1.
Proposal 3	E-SMLC may provide type of assistance data as message identified BIT STRING presented in Table 2.
Proposal 4	E-SMLC should consider the segmentation considering eNB physical layer size limit.
Proposal 5	RAN2 to decide whether each SIB segment should be decodable or not. Further, RAN2 should decide the order of encryption and segmentation.
Proposal 6	Each SIB may have several segments and each segment are represented by an octet string (OS).
Proposal 7	Three levels of subscription level: High, Medium and Low can be defined for the delivery of RTK assistance data.
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