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[bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In this contribution, we would like to discuss some open issues on broadcast assistance positioning data, including:
· When to acquire posSIB
· Validity of posSIB;
· posSI broadcast mode.
Discussion
When to acquire posSIB
In NR, it has already been captured that the network will not trigger SI change notification mechanism if the posSIB(s) are updated as follows [1].
	A modification period is used, i.e. updated SI (other than for ETWS, and CMAS and positioning assistance data) is broadcasted in the modification period following the one where SI change indication is transmitted.


However, it is not clear when the UE to acquire a positioning SI. In LTE, without posSI update mechanism, the UE acquires posSI(s) based on the request from positioning upper layers [2].
	1>	following a request from positioning upper layers:
2>	acquire SystemInformationBlockPos, as defined in 5.2.3;


The similar principle can be reused in NR.
Proposal 1: The NR UE acquires posSI(s) based on the request from positioning upper layers.
Validity of posSIBs
1) Validity of posSIBs in LTE
In LTE, there are two IEs for the validity of positioning data in AssistanceDataSIBelement in 36.355 clause 7.4.2.[1]
-- ASN1START

AssistanceDataSIBelement-r15 ::= SEQUENCE {
	valueTag-r15						INTEGER (0..63)								OPTIONAL,
	expirationTime-r15					UTCTime										OPTIONAL,
	cipheringKeyData-r15				CipheringKeyData-r15 						OPTIONAL,
	segmentationInfo-r15				SegmentationInfo-r15						OPTIONAL,
	assistanceDataElement-r15			OCTET STRING,
	...
}
	AssistanceDataSIBelement field descriptions

	valueTag
This field is used to 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. This field is not included if the broadcast assistance data changes too frequently. If valueTag and expirationTime are absent, the UE assumes that the broadcast assistance data content changes at every broadcast interval.

	expirationTime
This field 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.


[bookmark: _Hlk20424989]However, when a UE receives a posSIB from a cell, it is unclear whether the received posSIB is valid after the UE moves to another cell.
Observation 1: The validity of posSIBs in LTE is determined by valueTag and expirationTime in LPP message. However, it is unclear whether the received posSIB in a cell is still valid in another cell.
2) Validity of common SIBs in NR
[bookmark: _Hlk20424304]Area validity is introduced in NR SI as SIB(s) may be the same among different cells. There is systemInformationAreaID in SI-SchedulingInfo in NR defined in 38.331 clause 6.3.2 [2], indicating the system information area that the cell belongs to, if any. The stored SIB is considered valid if the first plmn-Identity included in the plmn-IdentityInfoList, the systemInformationAreaID and the valueTag that are included in the si-SchedulingInfo for the SIB received from the serving cell are identical to the plmn-Identity, the systemInformationAreaID and the valueTag associated with the stored version of that SIB. In this case, the UE power consumption can be reduced as the UE is not required to receive that SIB.
Observation 2: The validity of common SIBs in NR is determined by plmn-Identity, systemInformationAreaID and valueTag in RRC.
3) Validity of posSIBs in NR
It has already been agreed that LPP is reused in NR. Hence, it is straightforward to reuse the valueTag and expirationTime in LPP for the validity of posSIBs in NR.
However, when a UE receives a posSIB from a cell in LTE, it is unclear whether the received posSIB is valid in another cell although the positioning assistance data may be the same within an area. Hence, the concept of area scope validity in NR can also be considered in the validity of posSIBs in NR. Considering that PLMN does not need to be considered in broadcast positioning assistance data, the validity of posSIBs in NR can be determined by valueTag and expirationTime in LPP and area scope. The UE evaluates the validity of stored assistance data, with the received area scope, valueTag and expirationTime in LPP. If the stored assistance data is still valid, the UE won’t process the assistance data any more, vice versa. The effort of UE to read and precede positioning assistance data can be reduced.
There are two possible ways to inform UE the area scope of a posSIB:
Option 1: The area scope of a posSIB is broadcast within LPP.
Option 2: The area scope of a posSIB is broadcast in RRC.
In order to estimate the validity of a posSIB, the UE needs to acquire valueTag and expirationTime from LPP. Hence, it is natural to introduce the area scope of a posSIB in LPP together.
Proposal 2: The valueTag and expirationTime in LPP are reused for the validity of posSIBs in NR.
Proposal 3: The area scope of a posSIB is introduced in LPP for the validity of posSIBs in NR.
posSI broadcast mode
Based on the existing agreement and RAN3 CR, the LMF will determine the periodicity and the content of a posSI. The RAN node determines the actual radio resource for positioning data broadcast. The RAN node can give feedback to the LMF on assistance information broadcasting
There are two posSI broadcast modes in NR, i.e. periodically broadcast and on-demand broadcast. But it is not clear which node (LMF or RAN node) determines the broadcast mode of a posSI transmission. Considering that broadcast mode is related to the actual radio resource for transmission, it is more suitable for RAN node to determine the broadcast mode of a posSI transmission.
However, compared with periodically broadcast mode, the on-demand broadcast mode may introduce additional delay. Hence, the LMF can provide some assistance info to assist the RAN node to determine which mode is used for the posSI transmission. For example, the LMF can request the RAN node to use periodically broadcast mode for some important posSIs or some paid posSIs. The LMF also expects to receive the feedback from the RAN node, e.g. whether the posSI is periodically broadcast or on-demand broadcast.
Proposal 4: It is RAN node to determine the broadcast mode for posSI transmission.
Proposal 5: For posSI broadcast mode selection, the LMF can provide assistance info to the RAN node.
Proposal 6: The RAN node feedbacks the broadcast mode of a posSI to the LMF.
As these impacts NRPPa, RAN2 needs to send an LS to RAN3 about these agreements if these proposals are agreed.
Conclusion
In the contribution, we discuss the some open issues on broadcast assistance positioning data, including when to acquire posSIB, validity of posSIB, posSI broadcast mode. And we observe and propose:
Observation 1: The validity of posSIBs in LTE is determined by valueTag and expirationTime in LPP message. However, it is unclear whether the received posSIB in a cell is still valid in another cell.
Observation 2: The validity of common SIBs in NR is determined by plmn-Identity, systemInformationAreaID and valueTag in RRC.
Proposal 1: The NR UE acquires posSI(s) based on the request from positioning upper layers.
Proposal 2: The valueTag and expirationTime in LPP are reused for the validity of posSIBs in NR.
Proposal 3: The area scope of a posSIB is introduced in LPP for the validity of posSIBs in NR.
Proposal 4: It is RAN node to determine the broadcast mode for posSI transmission.
Proposal 5: For posSI broadcast mode selection, the LMF can provide assistance info to the RAN node.
[bookmark: _GoBack]Proposal 6: The RAN node feedbacks the broadcast mode of a posSI to the LMF.
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