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1 Introduction

In RAN2#101[1], there was some discussion on the topic of broadcasting of assistance data. Based on the discussion, some agreements were achieved as follows. 
· SIBs are at finer granularity than the positioning service.
· Proceed with the QC proposal (one SIB per AD element) as a baseline.  Related contributions are invited on complexity analysis and possible grouping of some elements in the same SIB.
· Octet string segmentation will be supported.  FFS which node does it.
·  FFS pseudo segmentation (contributions invited)

In this paper, we will further discuss the open issues and the details to support broadcasting of RTK GNSS positioning.
2 Discussion
2.1 SIB Segmentation 
As agreed in RAN2, Octet string segmentation is supported while whether to support pseudo segmentation is still an open issue. Pseudo segmentation means that each segment is deciphered and processed independently from the perspective of UE. Obviously, Pseudo segmentation is a more efficient method since it has the benefits of lower latency and low complexity, in comparison with the Octet String Segmentation. It also allows the UE to receive and process assistance data for each segment rather than assembling all the segments first. Thus, Pseudo segmentation is worth to be introduced.

Observation 1: Pseudo segmentation can reduce the latency to obtain the assistance data by processing each segment independently.

Two nodes can be used to perform the segmentation: the E-SMLC or the eNB. Apparently, both the E-SMLC and the eNB can support the Octet String Segmentation. But only the E-SMLC can do Pseudo segmentation since the assistance data segment needs to be independently ciphered by the E-SMLC. For future proof, herein we propose to perform segmentation at the E-SMLC.

Proposal 1: The segmentation should be performed at the E-SMLC.
2.2 Broadcast of assistance data
As discussed in last meeting, it is agreed that one SIB per assistance data (AD) element is a baseline. This baseline actually allows the flexible scheduling of SIBs at the eNB. As how to group these SIBs in a SI message is up to eNB implementation, the SIBs with similar scheduling requirement (e.g. periodicity) can be mapped to a same SI message, thus the number of SIBs will not be a problem. So we can confirm the baseline for SIB design as follows.

	
	posSibTypeX-Y.
	assistanceDataElement

	GNSS Common Assistance Data
	posSibTypex.1
	GNSS-ReferenceTime

	
	posSibTypex.2
	GNSS-ReferenceLocation

	
	posSibTypex.3
	GNSS-IonosphericModel

	
	posSibTypex.4
	GNSS-EarthOrientationParameters

	
	posSibTypex.5
	GNSS-RTK-ReferenceStationInfo

	
	posSibTypex.6
	GNSS-RTK-CommonObservationInfo

	
	posSibTypex.7
	GNSS-RTK-AuxiliaryStationData

	GNSS Generic Assistance Data
	posSibTypex.8
	GNSS-TimeModelList

	
	posSibTypex.9
	GNSS-DifferentialCorrections

	
	posSibTypex.10
	GNSS-NavigationModel

	
	posSibTypex.11
	GNSS-RealTimeIntegrity

	
	posSibTypex.12
	GNSS-DataBitAssistance

	
	posSibTypex.13
	GNSS-AcquisitionAssistance

	
	posSibTypex.14
	GNSS-Almanac

	
	posSibTypex.15
	GNSS-UTC-Model

	
	posSibTypex.16
	GNSS-AuxiliaryInformation

	
	posSibTypex.17
	BDS-DifferentialCorrections

	
	posSibTypex.18
	BDS-GridModelParameter

	
	posSibTypex.19
	GNSS-RTK-Observations

	
	posSibTypex.20
	GLO-RTK-BiasInformation

	
	posSibTypex.21
	GNSS-RTK-MAC-CorrectionDifferences

	
	posSibTypex.22
	GNSS-RTK-Residuals

	
	posSibTypex.23
	GNSS-RTK-FKP-Gradients

	
	posSibTypex.24
	GNSS-SSR-OrbitCorrections

	
	posSibTypex.25
	GNSS-SSR-ClockCorrections

	
	posSibTypex.26
	GNSS-SSR-CodeBias


Proposal 2:
Confirm the design of one SIB per assistance data element and grouping one or multiple SIBs into a SI message is up to eNB implementation.
Considering the above positioning SIBs, there will be different update rates for different assistance data elements. The contents of some SIBs, e.g. for GNSS-RTK-Observations and GNSS-RTK-MAC-CorrectionDifferences, may need to be updated frequently, while SIBs for e.g. GNSS-Almanac and GNSS-RTK-ReferenceStationInfo, may rarely update. 

Some frequently varying SIBs may be updated in the order of seconds, while some slowly varying may be in the order of minutes, hours or even longer. For those frequently-varying SIBs, it is assumed that the UE should read the SIBs continuously to avoid missing some assistance data. However, for those slowly-varying SIBs, it would be power consuming if the UE continuously monitors those SIBs.
Therefore, it is preferable that RAN2 should pick out some slowly-varying SIBs and the UE only receives these SIBs when they are updated. For other SIBs, the UE should receive them continuously.

Proposal 3: Some slowly-varying SIBs should be selected and the UE should read these SIBs only when they are updated.

Proposal 4: For those SIBs other than the selected slowly-varying SIBs, the UE should read them continuously.
Proposal 5: The slowly-varying SIBs include at least SIBs for GNSS-Almanac and GNSS-RTK-ReferenceStationInfo, and FFS others.
2.3 Modification of positioning SIBs
In LTE，the Paging message is used to inform UEs in RRC_IDLE and UEs in RRC_CONNECTED about a system information change. When positioning SIBs are introduced in LTE, a similar indication should be also considered. For frequently varying SIBs, there is no need to introduce such an indication to avoid signalling overhead. While there is a change occurred in slowly varying SIBs, the UE needs to be informed. Otherwise, the UE will not know the whether the assistance data has changed unless receiving continuously. 
On the other hand, it is also reasonable that only the UE who needs to perform positioning should be notified for the change of positioning SIBs, and the other UEs do not need to be affected. To support this, a new positioning system information modification indication for the slowly varying SIBs can be introduced in Paging Message. When the UE receive this indication in paging, it will receive all the needed slowly varying SIBs.
Proposal 6: An indication in PAGING message should be introduced to indicate the change of the slowly-varying SIBs.
In LTE there is also a Value Tag systemInfoValueTag in SIB1 that indicates if a change has occurred in system information messages. Since only some of the UEs are interested in the positioning, the change of positioning SIBs should not influence all the UEs. Therefore, the change of positioning SIBs should not affect the systemInfoValueTag in SIB1.
Proposal 7: The change of positioning SIBs has no impact on the legacy systemInfoValueTag in SIB1. 
2.4 Positioning service continuity
Positioning service continuity (PSC) is essential to many applications, such as tracking and navigation of autonomous vehicles. It is necessary to keep positioning service continuity especially for high accuracy (HA) positioning. In LTE, when the UE changes to a new cell by cell reselection or handover, the UE will read the SIBs in the new cell and remove the SIBs read from the previous cell. While for the UE who is receiving the positioning SIBs, there will be an interruption to the positioning service in such a case. However, if the positioning SIBs broadcasted by the new cell and the previous cell are from the same reference station, the UE can perform the positioning without interruption if the previously received assistance data can be used. Thus to keep seamless transitioning for positioning, UE can store and use the assistance data broadcasted by the previous cell for positioning after cell reselection or handover in case of the same reference station. If the 2 cells are connected to different reference stations, how to keep the positioning service continuity needs further discussion. 

Proposal 8: The UE can store the assistance data broadcast by the previous cell for positioning service continuity after cell reselection or handover. 
3 Conclusion

In this contribution, the broadcasting of assistance data is discussed, and some proposals are listed as following. 
Observation 1: Pseudo segmentation can reduce the latency to obtain the assistance data by processing each segment independently.

Proposal 1: The segmentation should be performed at the E-SMLC.
Proposal 2:
Confirm the design of one SIB per assistance data element and grouping one or multiple SIBs into a SI message is up to eNB implementation.
Proposal 3: Some slowly-varying SIBs should be selected and the UE should read these SIBs only when they are updated.

Proposal 4: For those SIBs other than the selected slowly-varying SIBs, the UE should read them continuously.

Proposal 5: The slowly-varying SIBs include at least SIBs for GNSS-Almanac and GNSS-RTK-ReferenceStationInfo, and FFS others.
Proposal 6: An indication in PAGING message should be introduced to indicate the change of the slowly-varying SIBs.
Proposal 7: The change of positioning SIBs has no impact on the legacy systemInfoValueTag in SIB1. 

Proposal 8: The UE can store the assistance data broadcast by the previous cell for positioning service continuity after cell reselection or handover. 
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