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Introduction
In RAN2 #107 meeting, there are the following agreements on broadcasting assistance data.
	Agreements:
1. The mapping table 7.2-1 defined in TS36.355 is reused for A-GNSS, RTK, and LTE OTDOA
2. Introduce new posSibType(s) for PPP-RTK
3. Introduce new posSibType(s) for NR DL TDOA
4. Separate scheduling information for positioning SIBs and normal SIBs
5. Assistance data is OCTET STRING and refer to TS36.355
6. RAN2 understand that LMF provides assistance data without the request from the RAN
7. The 80ms offset for posSI scheduling in LTE is reused in NR


In this contribution, we further discuss on broadcasting of positioning assistance data.
Discussion 
Signaling design for positioning system information
The IE AssistanceDataSIBelement in each posSIB 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 1: posSIB change does not trigger SI change notification.
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.
On-demand positioning SI in RRC_IDLE/RRC_INACTIVE
In NR, both Msg1-based and Msg3-based SI request mechanisms are supported for RRC_IDLE and RRC_INACTIVE UEs. Msg3-based SI request mechanism does not need pre-configured RACH resources for SI request, and UE could indicate its interested SI message in Msg 3. After receiving ACK carried by Msg 4, UE could go to read the related SIBs. For posSIBs, this mechanism still makes sense. So, Msg3-based SI request mechanism should be extended to support posSIBs request.
Proposal 4: Msg3-based SI request mechanism should be extended to support posSIBs request.
For Msg1-based SI request mechanism, network needs to broadcast pre-configured RACH resources for each SI message (or one pre-configured RACH resource for all SI message). The amount of needed RACH resources is related to the number of SI messages. According to [2], there are about 27 posSIB types. Someone may worry about that supporting Msg1-based posSIBs request will lead to a large number of reserved RACH resources. Actually, multiple SIBs could be mapped to one SI message, then maybe it doesn’t consume a large number of RACH resources. Furthermore, if network think Msg1-based posSIB request consume too many RACH resource, it could does not need to support Msg1-based mode by not indicating reserved RACH resource for Msg1-based mode. 
Comparing to Msg3-based mode, Msg1-based mode has the lower latency, which is a very important KPI for positioning service. So, we should not exclude Msg1-based posSIB request mechanism just because it consumes more reserved RACH resources possibly. In a word, Msg1-based SI request mechanism should be extended to support posSIBs request, and network could decide whether to use it based on its available RACH resources situation.
Proposal 5: Msg1-based SI request mechanism should be extended to support posSIBs request. RACH resource for msg1-based request mechanism can be optionally configured.
Procedures for broadcast of assistance data
In Rel-15, broadcast of assistance data was introduced into LTE, where posSIBs (positioning assistance data) are carried in RRC system information (SI) message, and the mapping of posSIBs to SI message is flexibly configurable and provided to UE in SIB1 [1]. Basically, this procedure could be reused in NR except that whether broadcasting assistance information should depend on gNB but not LMF because NR supports on-demand SI mechanism. If there is no UE needing posSIBs, gNB could stop the broadcast. If there are some UEs requesting posSIBs, gNB could start to broadcast. Moreover, SI area base system information mechanism is supported in NR. As discussed in subsection 2.1, area-based SI acquisition mechanism also could be extended to posSIBs. LMF has the knowledge of positioning assistance data in a very large area, so, LMF should indicate gNB whether a posSIB is cell specific or area specific by NRPPa signalling.  
Proposal 6: LMF should indicate gNB whether a posSIB is cell specific or area specific by NRPPa signalling.
Conclusion
In this contribution, we discussed broadcasting of positioning assistance data, and we get the following proposals:
Proposal 1: posSIB change does not trigger SI change notification.
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: Msg3-based SI request mechanism should be extended to support posSIBs request.
Proposal 5: Msg1-based SI request mechanism should be extended to support posSIBs request. RACH resource for msg1-based request mechanism can be optionally configured.
Proposal 6: LMF should indicate gNB whether a posSIB is cell specific or area specific by NRPPa signalling.
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