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Introduction
In the RAN #83 meeting, a NR positioning WID [1] was approved, in which there are the following RAN2+RAN3 objectives.
	RAN2 + RAN3 centric objectives
· Resolve open aspects on architecture and proceed with normative work for the following items [RAN2/RAN3]:
· Location of the transmission measurement function 
· Define signaling for broadcast assistance data delivery [RAN2/RAN3/SA2/SA3]


In RAN2 #105bis meeting, the following agreement was reached
	Agreements
1.	Broadcast of assistance data is supported for at least A-GNSS, RTK and OTDOA assistance information.


In the last RAN2 #106 meeting, the following agreements were reached
	[bookmark: OLE_LINK14]Agreements:
From positioning perspective, on-demand SI for positioning SIBs is desirable and this implies supporting on-demand SI for RRC_CONNECTED UEs.  This needs to be discussed in the main session.
We do not take any measures to make on-demand posSIB requests impossible for idle/inactive UEs.


In this contribution, we discuss on signalling design for positioning system information.
1. Discussion
The system information structure for broadcasting assistance data in LTE is like the following figure.
[image: ]
In this structure, SIBs other than SystemInformationBlockType1 and posSIBs are carried in SystemInformation (SI) messages. The mapping of SIBs and posSIBs to SI messages can be flexibly configurable by schedulingInfoList and posSchedulingInfoList, respectively, included both in SystemInformationBlockType1, only with the following restrictions: 
· each SIB is contained only in a single SI message and each SIB and posSIB is contained at most once in that SI message; 
· only SIBs and posSIBs having the same scheduling requirement (periodicity) can be mapped to the same SI message. 
Based on our understanding, the system information structure in LTE still could work in NR. So, we propose for broadcasting assistance data to reuse system information structure for posSIB of LTE in NR. 
Proposal 1: System information structure for broadcasting assistance data in LTE could be as reused in NR. 
The IE AssistanceDataSIBelement is defined to carry assistance data and it includes the following IEs.
· valueTag, indicate to the target device any changes in the broadcast assistance data content. The valueTag is incremented by one, by the location server, every time a modified assistance data content is provided.
· expirationTime, indicates how long the broadcast assistance data content is valid. It is specified as UTC time and indicates when the broadcast assistance data content will expire.
· cipheringKeyData, indicates that the assistanceDataElement octet string is ciphered and the ciphering key information
· segmentationInfo, indicates that the assistanceDataElement is one of many segments.
· assistanceDataElement OCTET STRING, depends on the posSIBType. 
The valueTag and expirationTime could indicate the validity of UE’s stored posSIB. The length of validity time of different type posSIBs can be different. For example, the validity time of some GNSS related posSIBs may be very short because the satellites above one gNB are very dynamic. The validity time of some OTDOA related posSIBs may be long because the PRS configuration will not change very quickly. In LTE, in order to avoid potential frequent SI change notification resulted from posSIB change, the change of posSIB doesn’t trigger SI change notification. In NR, this also makes sense. So, it is proposed that posSIB change does not trigger SI change notification. Therefore, it is not needed to configure valueTag for each posSIB in SIB1 to indicate whether the posSIB changes.
Proposal 2: it is not needed to configure valueTag for each posSIB in SIB1.
[bookmark: OLE_LINK6]In NR Rel-15, SI area concept was introduced. If one SIB is area specific, UE could use its stored SIB when it moves within this area if the first PLMN-Identity, area ID and valueTag don’t change. In a specific area, the positioning assistance data of neighbouring cells may be same, e.g. GNSS-ReferenceTime, GNSS-ReferenceLocation, GNSS-lonosphericModel, GNSS-EarthOrientationParameters, etc. So, area-based SI acquisition mechanism also could be extended to posSIBs to avoid the re-reading posSIBs overhead when UE moves within a SI area. Due to no valueTag in SIB1 for each posSIB, UE could decide whether the stored posSIB valid based on PLMN ID and area ID when UE’s serving cell changes.
Proposal 3: area-based SI acquisition mechanism also could be extended to posSIBs and UE could use PLMN ID and area ID to decide whether its stored posSIB is valid.
In LTE, in order to allocate positioning SI message and normal SI message in different SI window, SI-posOffset was introduced to indicate that the SI messages in posSI-SchedulingInfoList are scheduled with an offset of 8 radio frames compared to SI messages in si-SchedulingInfoList. This will avoid SI messages confliction when there are a lot of SI message with 80ms period. This also makes sense in NR, so SI-posOffset could be reused in NR.
Proposal 4: SI-posOffset could be reused in NR to indicate that the SI messages in posSI-SchedulingInfoList are scheduled with an offset of 8 radio frames compared to SI messages in si-SchedulingInfoList.
Conclusion
In this contribution, we discussed signalling design for positioning system information, and we get the following proposals:
Proposal 1: the system information structure for broadcasting assistance data in LTE could be as reused in NR.
Proposal 2: it is not needed to configure valueTag for each posSIB in SIB1.
Proposal 3: area-based SI acquisition mechanism also could be extended to posSIBs and UE could use PLMN ID and area ID to decide whether its stored posSIB is valid.
Proposal 4: SI-posOffset could be reused in NR to indicate that the SI messages in posSI-SchedulingInfoList are scheduled with an offset of 8 radio frames compared to SI messages in si-SchedulingInfoList.
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