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1 Introduction

In RAN#75[1], a new work item on “UE Positioning Accuracy Enhancements for LTE” was agreed [1]. One major objective of this WID is to enhance positioning for RTK and support broadcasting of assistance data. The related objectives are shown as follows. 

· GNSS positioning enhancements:

· Specify the signalling and procedure to support RTK GNSS positioning over LPP and LPPa, taking into account both UE and network complexity. [RAN2, RAN3, RAN1]

· 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. 

In this paper, we will discuss the assistance data transmission for RTK positioning.
2 Discussion
2.1 Assistance data transmission in LPPa 
Based on the work assumption that the E-SMLC has the functionality of Computation Centre to process reference station observations [2], the E-SMLC can receive the raw measurements or observation corrections from the Reference station, and generate assistance data, such as Virtual Reference Station (VRS) data, then send them to the UE or the eNB over LPP or LPPa. The general procedure is as shown in Fig.1. 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 standard is a standalone and big   Thus, it is reasonable to provide the assistance data transparently by the E-SMLC to eNB, and then the eNB broadcast it to UE. By the transparent design, the E-SMLC does not need to interpret the RTCM messages into LPPa or LPP messages. So it is easy to support different versions of RTCM standard and beneficial for forward compatible with future versions.
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Fig.1 general procedure for assistance data transmission

Proposal1: The positioning assistance information for RTK is provided transparently by the E-SMLC to eNB.
Different Network RTK messages have different data rate. Generally, to meet the real time requirement, the data rate of the assistance data is assumed as 1Hz . Through the experiments, 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. There are 2 ways to segment the packet, one way is segmented by the eNB, another way is segmented by the E-SMLC. If proposal 1 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.
Proposal2: The packet containing RTCM messages is split to many segments by the E-SMLC during the assistance data transmission between the E-SMLC and the eNB.

2.2 Assistance data transmission in SIB
When the eNB receives the segments of one big packet from the E-SMLC, the eNB will broadcast them to UEs. There are 2 options to broadcast these segments:
Option 1: The eNB broadcasts the segments in different SIB Types.

Option 2: The eNB broadcasts the segments 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 and it wastes radio resources.
For option 2, the eNB can broadcast the segments by the interval of SI transmission period in one SIB Type. The assistance transmission does not influence the value tag in SIB1. So it is more proper to broadcast the assistance data in one SIB type.

Proposal3: The assistance data segments are broadcasted in one SIB Type.
3 Conclusion

In this contribution, the general assistance transmission procedure is discussed, and some proposals are listed as following. 
Proposal1: The positioning assistance information for RTK is provided transparently by the E-SMLC to eNB.
Proposal2: The packet containing RTCM messages is split to many segments by the E-SMLC during the assistance data transmission between the E-SMLC and the eNB.

Proposal3: The assistance data segments are broadcasted in one SIB Type.
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