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1 Introduction

In RAN2#98, there were some discussions about the correction data transmission in SIB. Several agreements addressing this topic were achieved as follows: 


· FFS: 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.
· decide whether transparent first, and then decide whether support SSR and PPP. 
There are some open issues for further study regarding the payload in the SIB for assistance data transmission.This paper provides further discussions on the remaining issues.
2 Discussion
2.1 State Space Representation (SSR)
SSR is used to provide information on the status of individual GNSS error sources. With this information, users can perform accurate positioning. The application examples include SBAS, PPP and PPP-RTK. 
To support SSR, a network of reference stations is used to decorrelate the different GNSS error components:
•satellite clocks

•satellite orbits

•satellite signal biases

•ionospheric delay/advance

•tropospheric delay
RTCM SSR messages are used to disseminate the state space information, which is combined with individual tracked GNSS data of a user to improve its positioning accuracy. In comparison with observation space representation (OSR), it has the advantages: broadcasting corrections, minimizing bandwidth and scalable service. 

The state information can be also converted into observation space for a user position and can be used to correct the observables for more accurate positioning. So SSR can be converted to support network RTK. Considering these features, it is beneficial to support SSR for positioning. Since the RTCM has already supported SSR messages, the SSR technique can be used naturally without additional interpretation work on LPP ASN.1. 
Observation 1: RTCM SSR messages are supported naturally if the correction data are transmitted in transparent RTCM format.

As mentioned in the last meeting, SSR messages are developed in three major steps:

1. The development of messages for precise orbits, satellite clocks and satellite code biases. This is compatible to the basic PPP mode using IGS products. Such messages will enable real-time PPP for dual frequency receivers.

2. The development of vertical Total Electron Content (TEC) (VTEC) messages. This will enable RT-PPP for single frequency receivers. 

3. The development of slant TEC (STEC) messages, tropospheric messages and satellite phase biases messages. This will enable RTK-PPP.
While the current SSR Message Types only cover the first stage of DF-RT-PPP, it will develop further in RTCM. If the SSR information is transmitted in ASN.1, whether define the future version of RTCM-SSR in 3GPP or update the ASN.1 when a new RTCM-SSR is present needs to be discussed. It is more reasonable to use the update method to keep the consistency with RTCM, but we need to pay close attention to the development of RTCM-SSR.
Observation 2: SSR is still under development in RTCM, we need to pay close attention to development of RTCM-SSR to update if SSR messages are transported in ASN.1.
2.2 RTK payload 
In RAN2#98 meeting, companies did not get a conclusion on whether to broadcast the correction data as a transparent RTCM payload in SIB. We decide it is reasonable to transmit the correction data as transparent payload, and the reasons are summarized in the following.
Firstly, considering the limited time in RAN2, it is quite a short time to make a useful specification which can be commercialized. We believe that using transparent RTCM format is a safe way to make the cellular technology support RTK. It needs a lot of work to support the correction data transmission in LPP format. To provide RTK service, the provider must transmit at least one message type from each of the following groups: Observations, Station Coordinates, and Antenna Description. Besides, there are also some other message groups needed: Network RTK Corrections, Auxiliary Operation Information, Transformation Parameter Information, State Space Representation Parameters, and Proprietary Information.  Each message type in the message groups consists of several data fields. There are hundreds of data fields in total. So, it needs amount of standard work on recognizing and redefining all the necessary information in 3GPP if we interpret the RTK messages into LPP GNSS concepts and ASN.1 IEs.
Secondly, RTCM has already been there and most of the positioning company has implemented and tested the RTCM format decoder. If we introduce a new ASN.1 decoder in 3GPP, the positioning company or the cellular UE chipset company has to implement another set of ASN.1 positioning decoder. These two decoders (RTCM decoder and ASN.1 positioning decoder) may exist in a single smart phone, bringing additional development cost. 
Finally, if the RTCM were encoded into ASN.1, for content still under standardization work (such as SSR), we would need to update the LPPa or LPP protocol in time to keep up with RTCM. In this case the development of ASN.1 may get delayed similarly to current A-GNSS methods in 3GPP. In contrast, it is easier to support different versions of RTCM standard by transparent RTCM payload, without performing the full ASN.1 translation in detail.  
Thus, according to the above analysis, it is reasonable to provide the correction data as transparent payload for the E-SMLC. And we are positive about setting up a separate interest group to discuss the drawbacks of RTCM standards and the feasibility to solve the existing issues, e.g., define a new “RTCM” in 3GPP for further release. Cooperation with RTCM standard group could be helpful in this respect. In the meantime, the existing WI can be continued, so we can launch the commercialization with Release 15 as soon as possible. 
Besides, we have concerns that there are too few positioning experts in 3GPP. It would be very helpful if more experts can join 3GPP and make a good and useful specification since most of the cellular chipset factories support positioning. 
Proposal1: The corrections data shall be transmitted as a transparent RTCM payload. 
It is helpful to broadcasting multiple instances of RTCM messages by a cell. Such an approach is helpful for providing positioning service of different level of accuracy. It is also helpful for providing ultra high precision positioning services to certain areas, e.g. precise lane driving along motorways.
Proposal2: Support of multiple instances of RTCM messages in SIB.

3 Conclusion

In this contribution, the remaining issues on positioning are discussed, and some proposals are listed as following. 
Observation 1: RTCM SSR messages are supported naturally if the correction data are transmitted in transparent RTCM format.

Observation 2: SSR is still under development in RTCM, we need to pay close attention to development of RTCM-SSR to update if SSR messages are transported in ASN.1.

Proposal1: The corrections data shall be transmitted as a transparent RTCM payload. 
Proposal2: Support of multiple instances of RTCM messages in SIB.
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