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1 Introduction

In RAN2#98[1], there are some discussions on the topic of the RTK GNSS positioning. Based on the discussions, some agreements are achieved as follows. 

· Correct data is provided by ESMLC. We will not discuss how ESMLC get this data in 3GPP. 

· 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.
In this paper, we will discuss the assistance data transmission procedure to support the broadcasting of RTK GNSS positioning.
2 Discussion
2.1 Assistance data transmission in LPPa 
As agreed in WID, both unicast and broadcast assistance data transmission are supported for RTK. Considering the application scenarios, if the there are only few UEs need to perform RTK positioning, unicast transmission is more suitable, otherwise the broadcast method is more efficient. The unicast transmission is over LPP, so the E-SMLC can know the number of UEs needs to perform RTK positioning while the eNB is not aware of positioning procedure. Thus it is reasonable for the E-SMLC to control whether to use broadcast RTK positioning.

Proposal1: Whether to use broadcast or unicast RTK positioning is controlled by the E-SMLC.
As analysed in [2], it is more reasonable to transport the correction data as RTCM payload. So in this paper, we assumed that the correction data is transferred over LPPa and broadcasted by the eNB as transparent RTCM payload. 
Generally, the typical RTCM stream is assumed at least 10kbps, and transmitted at a rate of 1 message (RTCM stream) per second. Thus, the message size is about 1-2 Kbytes per second at most cases. If the E-SMLC straight forward the assistance data to the eNB, the eNB cannot broadcast it since the maximum size of a SIB is 277bytes in LTE. So a possible way is to split a big packet into many small segments or instances. There are 2 ways to segment the packet, one way is segmented by the eNB, another way is segmented by the E-SMLC. If transparent RTCM payload is agreed, it is not suitable to segment the big packet by the eNB, because the big packet may contain many RTCM messages, the eNB may segment the packet in the middle of one RTCM message. While the E-SMLC can read the RTCM messages, so it is reasonable to split a big packet by the E-SMLC avoiding destroying data integrity. After this process, then the E-SMLC will send the multi instances to the eNB at the same rate as RTCM stream (1Hz).
Proposal2: Support of multiple instances of RTCM messages in SIB and LPPa. 
In RTCM 10403.2, the supported basic types of RTK service are not only GPS, GLONASS, but also Galileo, SBAS, QZSS and BDS. While different UEs may support different GNSS variants, it would be beneficial for UE power consumption if the UE only receives the supported GNSS. Therefore, it would be better for the E-SMLC to segment the packet and transports to the eNB considering the different GNSS variants. Then the eNB can broadcast these instances respectively. 
Proposal3: Support multiple instances of RTCM messages in a SIB for different type of GNSS.
2.2 Assistance data transmission in SIB
When the eNB receives the instances of RTCM messages (includes different GNSSs) from the E-SMLC, the eNB will broadcast them to UEs. There are 2 options to broadcast these instances:
Option 1: The eNB broadcast the RTCM messages in different SIB Types.

Option 2: The eNB broadcast the RTCM messages in different packets (MAC PDU) belonging to one SIB Type. 
For option 1, if the option 1 is selected, there will be introduced too many SIB Types for RTK positioning. 
For option 2, the eNB can broadcast the instances by the interval of SI transmission period in one SIB Type. The different instances are contained in different MAC PDUs. The detail indication used to differentiate can be added in each packet.
Proposal4: Support eNB broadcasting multiple RTCM instances in one SIB Type
3 Conclusion

In this contribution, the assistance data transmission is discussed, and some proposals are listed as following. 
Proposal1: Whether to use broadcast or unicast RTK positioning is controlled by the E-SMLC.
Proposal2: Support of multiple instances of RTCM messages in SIB and LPPa. 
Proposal3: Support multiple instances of RTCM messages in a SIB for different type of GNSS.
Proposal4: Support eNB broadcasting multiple RTCM instances in one SIB Type
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