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1 Introduction

In RAN2#101bis[1], there was some discussion on the topic of broadcasting of assistance data. Based on the discussion, some agreements were achieved as follows. 
· Support both pseudo segmentation (at E-SMLC) and octet string segmentation.
· Support octet string segmentation also at E-SMLC.
·  Have a separate SIB scheduling structure within SIB1 for positioning SIBs. 
· 
We will try to have a means to indicate when the positioning SIBs have changed.  Further contributions are needed on the details.  If no solution, we fall back to the baseline that the UE reads the SIBs when it needs them. 

· Use the existing SIB periodicities. 

· We have a single positioning SIB type with an OCTET STRING container, whose contents refer to LPP for encoding.

· What is included in the OCTET STRING will be different for different positioning SIB types.
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 scheduling
Since different assistance data has different update rates, the eNB should assure the poisoning SIBs scheduled to meet the latency requirement. Considering only a part of assistance data with update rate as 1 second, the current schedule mechanism can be reused for positioning SIBs. 

For example, refer to [2], for Single Base RTK case, assuming that assistance data for two GNSSs and each with 2 signals and 12 satellites are broadcasted, then there are 5 segments in total and 2 options can be used to schedule these SIBs by the eNB. 

· Option 1: using 3 SI messages, the system information segments belonging to one GNSS are sent in the interval of SI Periodicity.
SI Message 1: GNSS-RTK-ReferenceStationInfo, GNSS-RTK-CommonObservationInfo, GLO-RTK-BiasInformation
SI Message 2: GNSS-1 GNSS-RTK-Observations (2 segments)
SI Message 3: GNSS-2 GNSS-RTK-Observations (2 segments)
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Option 1
· Option 2: using 5 SI messages, the system information segments belonging to one GNSS are sent in adjacent SI windows:

SI Message 1: GNSS-RTK-ReferenceStationInfo, GNSS-RTK-CommonObservationInfo, GLO-RTK-BiasInformation
SI Message 2: GNSS-1 GNSS-RTK-Observations (segment 1)

SI Message 3: GNSS-1 GNSS-RTK-Observations (segment 2)
SI Message 4: GNSS-2 GNSS-RTK-Observations (segment 1)

SI Message 5: GNSS-2 GNSS-RTK-Observations (segment 2)
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Option 2
In comparison with option 2, Option 1 uses less SI messages but with less repetitions in a certain interval, such as 1 second., While for option 2, it allows more repetitions i.e. more radio resource and the acquisition time of the related positioning SIBs is shorter.. Both of the 2 options can be decided by the eNB depends on the available radio resources. 
Proposal 1:
The scheduling of the positioning SIBs is up to eNB implementation.
Different assistance data elements may requires different update rates, it is assumed that the assistance data elements e.g. for GNSS-RTK-Observations and GNSS-RTK-MAC-CorrectionDifferences updated frequently are belonging to the frequently-varying SIBs while the assistance data elements e.g. GNSS-Almanac and GNSS-RTK-ReferenceStationInfo updated rarely are belonging to the slowly-varying SIBs. 

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. A possible way is to use a typical modification period to distinguish the slowly-varying SIBs and frequently-varying SIBs. If the update period is smaller than the typical modification period, the corresponding positioning SIB is the frequently-varying SIB, otherwise, the slowly-varying SIB. The modification period= modificationPeriodCoeff * defaultPagingCycle, to define the typical modification period, for example modificationPeriodCoeff can be set to 4, and the defaultPagingCycle can be set to rf256, then  typical modification period=10.24S.
Proposal 2: Some slowly-varying SIBs should be selected by comparing with the typical modification period and the UE should read these SIBs only when they are updated.

Proposal 3: For those SIBs other than the selected slowly-varying SIBs, the UE should read them continuously.
Proposal 4: 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 at the next modification period boundary.
Proposal 5: 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 6: The change of positioning SIBs has no impact on the legacy systemInfoValueTag in SIB1. 
3 Conclusion

In this contribution, the broadcasting of assistance data is discussed, and some proposals are listed as following. 
Proposal 1:
The scheduling and repetition of the positioning SIBs are up to eNB implementation.
Proposal 2: Some slowly-varying SIBs should be selected by comparing with the typical modification period and the UE should read these SIBs only when they are updated.

Proposal 3: For those SIBs other than the selected slowly-varying SIBs, the UE should read them continuously.

Proposal 4: The slowly-varying SIBs include at least SIBs for GNSS-Almanac and GNSS-RTK-ReferenceStationInfo, and FFS others.
Proposal 4: For those SIBs other than the selected slowly-varying SIBs, the UE should read them continuously.

Proposal 5: An indication in PAGING message should be introduced to indicate the change of the slowly-varying SIBs.
Proposal 6: The change of positioning SIBs has no impact on the legacy systemInfoValueTag in SIB1. 
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