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1 Introduction

In RAN2#99bis[1], there were some discussions on the topic of the RTK GNSS positioning. Based on the discussions, some agreements were achieved as follows. 
· Select option 2 (ASN.1 encoding) for RTK assistance data for both broadcast and uni-cast.
· Support SSR concept, and thus PPP, RT – PPP, PPP – RTK.  We aim to finish what we can in Rel-15.  This applies to all GNSSs. 
· The following messages are adopted to support RT-PPP as a baseline:
•
GPS SSR (1057 – 1059)

•
GLONASS SSR (1063 – 1065) 
•
Galileo SSR (1240 – 1242)

•
SBAS SSR (1246 – 1248)

•
QZSS SSR (1252 – 1254)

•
BeiDou SSR (1258 – 1260)
 These proposed messages comprise a baseline and additional support can be discussed as the work carried out in 3GPP should not be restricted to only what has already been agreed by RTCM. Translate all agreed RTCM SSR message types and data fields to ASN.1 and add the corresponding information elements to the LPP A-GNSS-ProvideAssistanceData message. -

· Future phase aims to support:

o
Carrier phase bias

o
Precise atmospheric models (ionospheric and tropospheric)
· The encryption of broadcasted assistance data should be performed at the E-SMLC if needed.
In this paper, we will discuss the assistance data transmission procedure to support the broadcasting of RTK GNSS positioning.
2 Discussion
2.1 SIB Segmentation 
Considering the typical RTCM stream is assumed 10kbps, if the E-SMLC directly forward the assistance data to the eNB, the eNB cannot broadcast it since the maximum size of a SIB is 277bytes in LTE[2]. It needs to split a big packet into many small segments or instances. Therefore, there are some impacts on UE and network.

From the perspective of UE, there are 2 alternatives to receive the assistance data for the UE:

Alt 1: each segment is deciphered and processed independently.

Alt 2: all the segments are assembled first then deciphered and processed.

Obviously, Alt1 is a more efficient method when the assistance data can be processed independently, e.g. per satellite or small packets in SSR. Alt 1 has the lower latency and handling complexity than Alt 2.  Besides, Alt 1 allows the UE receives and process assistance data at any time, while Alt2 needs UE must receive the assistance data from the first segment to the last segment, then decipher and process it, otherwise the received segments need to discard. Thus, Alt1 is better than Alt 2 in terms of latency and process efficiency. 

Observation 1: Deciphering and processing each segment independently reduces the UE handling complexity and improves the UE receiving efficiency.
On which node to perform the segmentation, there are 2 options:

Option 1: E-SMLC performs segmentation.

Option 2: eNB performs segmentation.

Since the assistance data is provided and ciphered by the E-SMLC, only the option 1 allows deciphering and processing each segment independently by the UE, herein it needs to perform segmentation by the E-SMLC. 

Proposal 1: The assistance data should be segmented by the E-SMLC.

2.2 Assistance Data Transmission over LPPa
In last RAN3 meeting, two solutions for the LPPa signalling procedure to support broadcasting of positioning assistance data were discussed.

· Option 1: New Class 1 procedure to enable the E-SMLC to request broadcasting of positioning assistance data by the eNB, followed by a new Class 2 procedure to convey the assistance data from the E-SMLC to eNB [2].             

· Option 2: New Class 1 procedure to enable the E-SMLC to request broadcasting of positioning assistance data, which also conveys the assistance data [3].
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Figure 1. Broadcasting assistance data procedure of option 1    Figure 2. Broadcasting assistance data procedure for option 2

Based on the above analysis, the assistance data is segmented by the E-SMLC. Thus, the E-SMLC should be informed of the SIB configuration so that the E-SMLC can select the proper configuration for different assistance data. As discussed in last RAN3 meeting, the option 1 has smaller signaling overhead, better resource coordination mechanism, better handling of prioritized assistance data and better support simultaneously transmission in an area [3]. 
Besides, different assistance data may have different transmission periodicity requirements. Option 1 can indicate the expected periodicity to the eNB, and the eNB responses the real configuration to the E-SMLC. While option2 mainly relies on implementation, the E-SMLC will not be aware of data transmission rate and periodicity. Thus, it is straight forward to select option1 as the LPPa signalling procedure to support assistance data broadcast.
Proposal 2:
Select the option 1 to support assistance data broadcast procedure over LPPa.
2.3 Broadcast of assistance data
Different assistance data (e.g. VRS, MAC, FKP and SSR) can be broadcasted to UE. To meet the different interests of UEs, the assistance data can be carried by different SIBs separately. Some assistance information may have long valid time compared to transmission period, so it can be repeated by the eNB during the valid time or modification period when broadcasting. In this way, it can improve the receive reliability and allow more UEs to receive the information at different occasion.
Proposal 3: Support repetitions of some broadcasted assistance data during the valid time or modification period. 
3 Conclusion

In this contribution, the broadcasting of assistance data is discussed, and some proposals are listed as following. 
Observation 1: Deciphering and processing each segment independently reduces the UE handling complexity and increases the UE receiving efficiency.
Proposal 1: The assistance data should be segmented by the E-SMLC.

Proposal 2:
Select the option 1 to support assistance data broadcast procedure over LPPa.
Proposal 3: Support repetitions of some broadcasted assistance data during the valid time or modification period. 
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