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Introduction
The agreement is reached in RAN2 #106 meeting: 
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.
The support of broadcast positioning assistance data on SI message will be discussed in positioning session.
1. [bookmark: OLE_LINK3][bookmark: OLE_LINK4]The definition of positioning SI message and the scheduling of positioning SI in NR can be discussed.
2. The validity of positioning SI message in NR can be discussed.
Discussion 
[bookmark: OLE_LINK11][bookmark: OLE_LINK10][bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK565][bookmark: OLE_LINK566]The broadcast positioning assistance data by gNB
RAN2 agreed that existing LPP messages are reused in #106 meeting. 
The positioning assistance data are broadcast by SI message for A-GNSS, RTK, and OTDOA in LTE [3]. 
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]SystemInformationBlockPos as specified in TS 36.331 carries the positioning assistance data. The mechanism of SI in NR can follow it. The mapping of posSibType to assistance data element can reuse the mapping for A-GNSS, RTK and OTDOA assistance data in TS 36.355 clause 7.2 [2]. New assistance data can be added when there are new positioning methods in NR.
Proposal 1: New positioning SI message which broadcasts the positioning assistance data should be defined in TS 38.331 [1].
Proposal 2: The mapping of posSibType to assistance data element can reuse the mapping for A-GNSS, RTK and OTDOA assistance data in TS 36.355 clause 7.2 [2]. The mapping of other positioning assistance data is FFS.

The scheduling info of positioning SI message is defined in SystemInformationBlockType1 in TS 36.331 clause 6.2.2 as below:
PosSchedulingInfoList-r15 ::= SEQUENCE (SIZE (1..maxSI-Message)) OF PosSchedulingInfo-r15

PosSchedulingInfo-r15 ::=	SEQUENCE {
	posSI-Periodicity-r15		ENUMERATED {rf8, rf16, rf32, rf64, rf128, rf256, rf512},
	posSIB-MappingInfo-r15		PosSIB-MappingInfo-r15
}
PosSIB-MappingInfo-r15 ::= SEQUENCE (SIZE (1..maxSIB)) OF PosSIB-Type-r15

PosSIB-Type-r15 ::= SEQUENCE {
	encrypted-r15		ENUMERATED { true }				OPTIONAL,		-- Need OP
	gnss-id-r15			GNSS-ID-r15						OPTIONAL,		-- Need OP
	sbas-id-r15			SBAS-ID-r15						OPTIONAL,		-- Need OP
	posSibType-r15		ENUMERATED { 	posSibType1-1,
										posSibType1-2,
										posSibType1-3,
										posSibType1-4,
										posSibType1-5,
										posSibType1-6,
										posSibType1-7,
										posSibType2-1,
										posSibType2-2,
										posSibType2-3,
										posSibType2-4,
										posSibType2-5,
										posSibType2-6,
										posSibType2-7,
										posSibType2-8,
										posSibType2-9,
										posSibType2-10,
										posSibType2-11,
										posSibType2-12,
										posSibType2-13,
										posSibType2-14,
										posSibType2-15,
										posSibType2-16,
										posSibType2-17,
										posSibType2-18,
										posSibType2-19,
										posSibType3-1,
										...},
	...
}

The mechanism of scheduling of positioning SI message in LTE can be reused in NR as well. Scheduling information for positioning SI messages need to be separate to scheduling information for normal SI messages in NR. 
Proposal 3: A new scheduling info for positioning SI message should be defined in SIB1 in TS 38.331 [1], following the same mechanism as LTE [3]. 
Proposal 4: The IEs in scheduling info for positioning SI message defined in SystemInformationBlockType1 in TS 36.331 clause 6.2.2 are reused for the scheduling info of positioning SI message in NR.
The validity of positioning assistance data
There are two IEs for the validity of positioning data in AssistanceDataSIBelement in 36.355 clause 7.4.2.[2]
-- 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,
	...
}
Proposal 5: The two validity elements, valueTag and expirationTime, can be reused in NR to indicate the validity of positioning assistance data.
Why validity in NR positioning assistance data
Why area validity in NR SI?
Area validity is introduced in NR SI because 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 [1], 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. 
Why area validity in NR positioning assistance data?
The positioning assistance data may be the same within an area. Hence, the concept of area scope validity can also be considered in broadcast positioning assistance data. The UE evaluates the validity of stored assistance data, when receiving areaID, valueTag or expirationTime from LMF. If the stored assistance data is still valid, 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 if the IE areaID indicates the assistance data is in valid area scope.
However, the existing systemInformationAreaID in NR now is not good to kinds of positioning methods. For example, the scope of A-GNSS would be much larger than the SI area. 
[bookmark: OLE_LINK19][bookmark: OLE_LINK22]Observation 1: The IE systemInformationAreaID in SI scheduling message in NR isn’t suitable for positioning assistance data in NR R16.
Proposal 6: A new area scope is introduced to indicate the valid area scope of positioning assistance data in NR R16.
How to introduce the validity 
There are two ways to introduce the validity of broadcast positioning assistance data.
Option1: Define the area scope together with valueTag and expirationTime in AssistanceDataSIBelement in LPP message.
An example of option 1 is shown as below. The benefits of transfering the areaID by LPP message can reduce not only UE load to proceed the assistance data which still are valid, and network signaling and the load on network elements (e.g. LMF, gNB), but also reuse the existing IEs (i.e. valueTag and expirationTime in LPP message. The validity of positioning assistance data can work whenever it is broadcast or not.

-- ASN1START

AssistanceDataSIBelement-r15 ::= SEQUENCE {
	valueTag-r15						INTEGER (0..63)								OPTIONAL,
	expirationTime-r15					UTCTime										OPTIONAL,
	cipheringKeyData-r15				CipheringKeyData-r15 						OPTIONAL,
	segmentationInfo-r15				SegmentationInfo-r15						OPTIONAL,
[bookmark: _Hlk506164787]	assistanceDataElement-r15			OCTET STRING,
	...,
	areaID-r16							INTEGER (0..63)								OPTIONAL
}

CipheringKeyData-r15 ::= SEQUENCE {
	cipherSetID-r15 					INTEGER (0..65535),
	d0-r15 								BIT STRING (SIZE (1..128)),
	...
}

SegmentationInfo-r15 ::= SEQUENCE {
	segmentationOption-r15				ENUMERATED {pseudo-seg, octet-string-seg},
	assistanceDataSegmentType-r15		ENUMERATED {notLastSegment, lastSegment},
	assistanceDataSegmentNumber-r15		INTEGER (0..63),
	...
}

-- ASN1STOP

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Option2: The area scope together with valueTag and expirationTime can be transferred in the PosSIB scheduling message (e.g. in SIB1). 
New scheduling info for positioning SI message is introduced in NR in proposal3. In option 2, all these validity elements are included in the new scheduling info and are broadcast to UEs. UEs won’t receive the SI message if the validity info in the new scheduling info shows the stored assistance data still can work. Option 2 can have higher efficiency of receiving the assistance data on SI message as the UE checks the validity via the scheduling info directly.
Proposal 7: RAN2 to discuss the following two options for the validity of positioning assistance data:
· Option 1: The IE area scope together with valueTag and expirationTime can be configured to UEs by LPP message.
· Option 2: The IE area scope together with valueTag and expirationTime can be configured to UEs in the PosSIB scheduling message (e.g. in SIB1). 
Conclusion
In this contribution, we discussed mechanism of SI broadcasting for positioning 
1.	SI message for positioning assistance data and the scheduling info of positioning SI in NR.
2.	The validity of positioning SI message in NR 
Here are the proposals on SI message:
Proposal 1: New positioning SI message which broadcasts the positioning assistance data should be defined in TS 38.331 [1].
Proposal 2: The mapping of posSibType to assistance data element can reuse the mapping for A-GNSS, RTK and OTDOA assistance data in TS 36.355 clause 7.2 [2]. The mapping of other positioning assistance data is FFS.
Here are the proposals on scheduling info of SI message:
Proposal 3: A new scheduling info for positioning SI message should be defined in SIB1 in TS 38.331 [1], following the same mechanism as LTE [3]. 
Proposal 4: The IEs in scheduling info for positioning SI message defined in SystemInformationBlockType1 in TS 36.331 clause 6.2.2 are reused for the scheduling info of positioning SI message in NR.
Here are three proposals on validity of positioning SI message:
Proposal 5: The two validity elements, valueTag and expirationTime, can be reused in NR to indicate the validity of positioning assistance data.
Proposal 6: A new area scope is introduced to indicate the valid area scope of positioning assistance data in NR R16.
Proposal 7: RAN2 to discuss the following two options for the validity of positioning assistance data:
· Option 1: The IE area scope together with valueTag and expirationTime can be configured to UEs by LPP message.
· Option 2: The IE area scope together with valueTag and expirationTime can be configured to UEs in the PosSIB scheduling message (e.g. in SIB1). 
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