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Abstract: This discussion paper analysed why and how to support of on-demand of GNSS assistance data broadcasting. Potential enhancement on LMF and AMF for TEI-19 are provided for information.
1. Introduction
In pre-R18 of eLCS, the procedures of GNSS assistance data broadcast is defined in clause 6.14 of TS 23.273. 


Figure 6.14.1-1: Broadcasting Network Assistance Data
The broadcasting procedure may be performed periodically with a high frequency to update RTK related data for broadcasting, causing a lot of AMF signalling pressure. In early stage of deploying this feature (i.e., there are not many subscribed users in the whole PLMN), we need to take resources efficiency into consideration. Thus, on-demand of broadcasting is proposed by operator to enhance current GNSS assistance data broadcast procedure.
2. Discussion
To support of on-demand of GNSS assistance data broadcasting in a target area, especially for RTK related assistance data, the network needs to know whether UEs in the target area has subscribed with related assistance data. This can be known by AMF by checking LCS broadcasting data for a UE subscriber, which has been defined in table 7.1-3 of TS 23.274.
The LCS broadcasting data is defined in table 7.1-3 containing a list of assistance data types for which ciphering keys should be provided to the UE if requested by the UE.
Table 7.1-3: LCS broadcasting data for a UE subscriber
	Broadcasting Data
	Presence
	Description

	List of Assistance Data Types
	O
	A list of one or more types of location assistance data for which ciphering keys should be provided to the UE if requested by the UE when the assistance data is broadcast using ciphering.



In clause of 6.1.6.2.72 stage 3 TS 29.503, the lcsBroadcastAssistanceTypesData IE contains a bitmap, a bit set to 1 indicates that the UE is subscribed to receive ciphering keys applicable to corresponding positioning SIB type (The mapping of posSibType to assistance data element is further described in clause 7.2 of 3GPP TS 37.355), which means the granularity of current LCS broadcasting subscription data is fine enough to check whether UE has subscribed certain type of assistance data (e.g., RTK related data).
Observation 1: Granularity of current subscription data is fine enough to check whether UE has subscribed certain type of assistance data.
To support of on-demand of GNSS assistance data broadcasting in a target area, LMF needs to know whether to initiate the procedure of Figure 6.14.1-1 in TS 23.273. This can rely on AMF checking whether the number of UEs subscribing RTK related data in the target area has reached a preconfigured threshold and LMF can subscribe to AMF for this event. Thus, AMF event exposure can be enhanced to support LMF’s subscription and an event filter can be used to only check UEs having related subscription data.
Observation 2: AMF event exposure can be enhanced to support LMF’s subscription on whether to initiate the procedure of Figure 6.14.1-1 in TS 23.273.
3. Conclusion and proposal(s)
[bookmark: _GoBack]Proposal: Enhance AMF event exposure service to support LMF’s subscription on whether to initiate the procedure of Figure 6.14.1-1 in TS 23.273. The potential enhancement is shown as following highlighted text.
	[bookmark: _Toc145940039]5.2.2.3	Namf_EventExposure service
[bookmark: _CR5_2_2_3_1][bookmark: _Toc20204417][bookmark: _Toc27895116][bookmark: _Toc36192213][bookmark: _Toc45193326][bookmark: _Toc47592958][bookmark: _Toc51835045][bookmark: _Toc145940040]5.2.2.3.1	General
Service description: This service enables an NF to subscribe and get notified about an Event ID.
Following UE access and mobility information event are considered (Event ID is defined in clause 4.15.1 and Table 4.15.3.1-1):
-	Location Report (TAI, Cell ID, N3IWF/TNGF node, UE local IP address and optionally UDP source port number);
-	UE moving in or out of a subscribed "Area Of Interest" as described in clauses 5.3.4.4 and 5.6.11 of TS 23.501 [2];
-	Number of UEs served by the AMF and located in "Area Of Interest";
-  GNSS assistance data broadcasting in a geographical area;
-	The GNSS assistance data broadcasting in a geographical area is used to check whether number of UEs subscribing with GNSS assistance data type(s) to be broadcasted in the target geographical area reached a AMF pre-configured threshold.
-	Time zone changes (UE Time zone);
-	Access Type changes (3GPP access or non-3GPP access);
-	Registration state changes (Registered or Deregistered);
-	Connectivity state changes (IDLE or CONNECTED);
-	UE loss of communication;
-	UE reachability status;
 -	UE indication of switching off SMS over NAS service; 
-	Subscription Correlation ID change (implicit subscription);
-	UE Type Allocation code (TAC);
-	Frequent mobility re-registration;
-	Subscription Correlation ID addition (implicit subscription);
-	User State Information in 5GS, as described in clause 5.4.4 of TS 23.632 [68];
-	UE access behaviour trends (see clause 4.15.4.2);
-	UE location trends (see clause 4.15.4.2); and
-	Total number of Mobility Management transactions:
-	The Total number of Mobility Management transactions is used to collect the number of MM transactions of a SUPI or Internal Group ID, for example Dispersion Analytics as specified in TS 23.288 [50]. The Total number of transactions is incremented when the NAS signalling transactions from Authentication, Registration, De-Registration, Service Request and UE Configuration Update procedures is completed. Only the periodic reporting mode applies.
In addition to UE access and mobility information event, AMF exposes the "S-NSSAIs per TAI mapping" event providing, per TAI, the related access type and list of supported S-NSSAIs (including indication of S-NSSAIs restricted by AMF). The Event Consumer may use as target of event reporting a list of TAIs, or "any TAI" and may use event filter information including a list of "S-NSSAIs". Whenever there is a change in supported S-NSSAIs (including indication of S-NSSAIs restricted by AMF) for a TAI, the event notification is generated with the updated information.
Event Filters are used to specify the conditions to match for notifying the event (i.e. "List of Parameter values to match"). If there are no conditions to match for a specific Event ID, then the Event Filter is not provided. The following table provides some examples on how the conditions to match for event reporting can be specified for various Event IDs for AMF exposure.
NOTE:	The conditions to match can be set based on AMF-associated expected UE Behaviour parameter(s) to only notify the event when the UE's behaviour deviates from its expected UE behaviour as described in TS 23.288 [50].
[bookmark: _CRTable5_2_2_3_11]Table 5.2.2.3.1-1: Example of Event Filters for AMF exposure events
	Event ID
	Event Filter (List of Parameter Values to Match)

	Location Report
	<Parameter Type = LocationFilter, Value = TA1>

	UE moving in or out of Area of Interest
	<Parameter Type = TAI, Value = TA1>
<Parameter Type = S-NSSAI, Value = S-NSSAI1>
<Parameter Type = NSI ID, Value = NSI ID1>
<Parameter Type = PRA ID, Value = PRA ID value>
<Parameter Type = RAN Node ID, Value = RAN Node ID value>
<Parameter Type = Cell ID, Value = Cell ID value>
<Parameter Type = RAN timing synchronization status change event >
(NOTE 1)
<Parameter Type = Adjust AoI based on RA, Value = Yes or No> to indicate that AMF may adjust the received AoI depending on UE's current Registration Area. Absence of this parameter in the request is interpreted as "AoI remains unchanged"

	Access Type
	<Parameter Type=AN Type, Value=3GPP Access">

	Location
	<Parameter Type=TAI, Value=wildcard> (to report any TAI change)

	Location
	<Parameter Type=TAI Value=abnormal> (to report only when the TAI deviates from expected values based on Expected UE Moving Trajectory).

	Reachability Filter
	Applicable to the event UE reachability. Value = UE reachability status change or UE reachable for DL traffic. Absence of this parameter in UE reachability event request is interpreted as "UE reachability status change".

	Total number of Transactions
	<Parameter Type = TAI, Value = TA1>
<Parameter Type = S-NSSAI, Value = S-NSSAI1>

	Number of UEs present in a geographical area
	<Parameter Type = UE Type, Value = Aerial UE>
<Parameter Type = PDU session status, Value = PDU session established for DNN subject to aerial services>

	[bookmark: _Hlk149068856]GNSS assistance data broadcasting in a geographical area
	<Parameter Type = LCS broadcasting data type, Value = GNSS assistance data type to broadcast>

	NOTE 1:	The Parameter Type = RAN timing synchronization status change event can be present with Parameter Type defining a RAN Node ID. The use of parameter is described in clause 5.3.4.4 of TS 23.501 [2].






4. References
TS 29.503 clause 6.1.6.2.72 LcsBroadcastAssistanceTypesData
[bookmark: _Toc45028162][bookmark: _Toc45028997][bookmark: _Toc67681756][bookmark: _Toc138333489]6.1.6.2.72	Type: LcsBroadcastAssistanceTypesData
Table 6.1.6.2.72-1: Definition of type LcsBroadcastAssistanceTypesData
	Attribute name
	Data type
	P
	Cardinality
	Description

	locationAssistanceType
	Bytes
	M
	1
	This IE contains a bitmap ,encoded as a base64 string, which indicates the broadcast location assistance data types for which the UE is subscribed to receive ciphering keys used to decipher broadcast assistance data. A bit set to 1 indicates that the UE is subscribed to receive ciphering keys applicable to corresponding positioning SIB type.

The bits are ordered as following in the bitmap:
· [bookmark: MCCQCTEMPBM_00000043]first octet is the right-most octet. E.g. in "0x0123", “first octet” would be "0x23" and “second octet” would be "0x01"
· [bookmark: MCCQCTEMPBM_00000044]bit 1 is the right-most bit and bit 8 is the left-most bit in the octet. E.g. for octet "0x01", “bit 1” would be "1", and “bit 2” to "bit 8" would be "0"

The mapping of the bits to the positioning SIB types is as follows:

--	bit 8 in the first octet maps to positioning SIB Type 1-1
--	bit 7 in the first octet maps to positioning SIB Type 1-2
--	bit 6 in the first octet maps to positioning SIB Type 1-3
--	bit 5 in the first octet maps to positioning SIB Type 1-4
--	bit 4 in the first octet maps to positioning SIB Type 1-5
--	bit 3 in the first octet maps to positioning SIB Type 1-6
--	bit 2 in the first octet maps to positioning SIB Type 1-7
--	bit 1 in the first octet maps to positioning SIB Type 1-8

--	bit 8 in the second octet maps to positioning SIB Type 2-1
--	bit 7 in the second octet maps to positioning SIB Type 2-2
--	bit 6 in the second octet maps to positioning SIB Type 2-3
--	bit 5 in the second octet maps to positioning SIB Type 2-4
--	bit 4 in the second octet maps to positioning SIB Type 2-5
--	bit 3 in the second octet maps to positioning SIB Type 2-6
--	bit 2 in the second octet maps to positioning SIB Type 2-7
--	bit 1 in the second octet maps to positioning SIB Type 2-8

--	bit 8 in the third octet maps to positioning SIB Type 2-9
--	bit 7 in the third octet maps to positioning SIB Type 2-10
--	bit 6 in the third octet maps to positioning SIB Type 2-11
--	bit 5 in the third octet maps to positioning SIB Type 2-12
--	bit 4 in the third octet maps to positioning SIB Type 2-13
--	bit 3 in the third octet maps to positioning SIB Type 2-14
--	bit 2 in the third octet maps to positioning SIB Type 2-15
--	bit 1 in the third octet maps to positioning SIB Type 2-16

--	bit 8 in the fourth octet maps to positioning SIB Type 2-17
--	bit 7 in the fourth octet maps to positioning SIB Type 2-18
--	bit 6 in the fourth octet maps to positioning SIB Type 2-19
--	bit 5 in the fourth octet maps to positioning SIB Type 2-20
--	bit 4 in the fourth octet maps to positioning SIB Type 2-21
--	bit 3 in the fourth octet maps to positioning SIB Type 2-22
--	bit 2 in the fourth octet maps to positioning SIB Type 2-23
--	bit 1 in the fourth octet maps to positioning SIB Type 2-24

--	bit 7 in the fifth octet maps to positioning SIB Type 2-25
--	bit 6 in the fifth octet maps to positioning SIB Type 3-1
--	bit 5 in the fifth octet maps to positioning SIB Type 4-1
--	bit 4 in the fifth octet maps to positioning SIB Type 5-1
--	bit 3 in the fifth octet maps to positioning SIB Type 6-1
--	bit 2 in the fifth octet maps to positioning SIB Type 6-2
--	bit 1 in the fifth octet maps to positioning SIB Type 6-3

Any unassigned bits are spare and shall be coded as zero. Non-included bits shall be treated as being coded as zero.

	NOTE: The mapping of posSibType to assistance data element is further described in clause 7.2 of 3GPP TS 37.355 [56].




[bookmark: _Toc27765468][bookmark: _Toc37681250][bookmark: _Toc46486827][bookmark: _Toc52547172][bookmark: _Toc52547702][bookmark: _Toc52548232][bookmark: _Toc52548762][bookmark: _Toc90720008]TS 37.355 clause 7.2 Mapping of posSibType to assistance data element
7.2	Mapping of posSibType to assistance data element
The supported posSibType's are specified in Table 7.2-1. The GNSS Common and Generic Assistance Data IEs are defined in clause 6.5.2.2. The OTDOA Assistance Data IEs and NR DL-TDOA/DL-AoD Assistance Data IEs are defined in clause 7.4.2. The Barometric Assistance Data IEs are defined in clause 6.5.5.8. The TBS (based on MBS signals) Assistance Data IEs are defined in clause 6.5.4.8.
Table 7.2-1: Mapping of posSibType to assistanceDataElement
	
	posSibType
	assistanceDataElement

	GNSS Common Assistance Data (clause 6.5.2.2)
	posSibType1-1
	GNSS-ReferenceTime

	
	posSibType1-2
	GNSS-ReferenceLocation

	
	posSibType1-3
	GNSS-IonosphericModel

	
	posSibType1-4
	GNSS-EarthOrientationParameters

	
	posSibType1-5
	GNSS-RTK-ReferenceStationInfo

	
	posSibType1-6
	GNSS-RTK-CommonObservationInfo

	
	posSibType1-7
	GNSS-RTK-AuxiliaryStationData

	
	posSibType1-8
	GNSS-SSR-CorrectionPoints

	GNSS Generic Assistance Data (clause 6.5.2.2)
	posSibType2-1
	GNSS-TimeModelList

	
	posSibType2-2
	GNSS-DifferentialCorrections

	
	[bookmark: _Hlk505571245]posSibType2-3
	GNSS-NavigationModel

	
	posSibType2-4
	GNSS-RealTimeIntegrity

	
	posSibType2-5
	GNSS-DataBitAssistance

	
	posSibType2-6
	GNSS-AcquisitionAssistance

	
	posSibType2-7
	GNSS-Almanac

	
	posSibType2-8
	GNSS-UTC-Model

	
	posSibType2-9
	GNSS-AuxiliaryInformation

	
	posSibType2-10
	BDS-DifferentialCorrections

	
	posSibType2-11
	BDS-GridModelParameter

	
	posSibType2-12
	GNSS-RTK-Observations

	
	posSibType2-13
	GLO-RTK-BiasInformation

	
	posSibType2-14
	GNSS-RTK-MAC-CorrectionDifferences

	
	posSibType2-15
	GNSS-RTK-Residuals

	
	posSibType2-16
	GNSS-RTK-FKP-Gradients

	
	posSibType2-17
	GNSS-SSR-OrbitCorrections

	
	posSibType2-18
	GNSS-SSR-ClockCorrections

	
	posSibType2-19
	GNSS-SSR-CodeBias

	
	posSibType2-20
	GNSS-SSR-URA

	
	posSibType2-21
	GNSS-SSR-PhaseBias

	
	posSibType2-22
	GNSS-SSR-STEC-Correction

	
	posSibType2-23
	GNSS-SSR-GriddedCorrection

	
	posSibType2-24
	NavIC-DifferentialCorrections

	
	posSibType2-25
	NavIC-GridModelParameter

	OTDOA Assistance Data (clause 7.4.2)
	posSibType3-1
	OTDOA-UE-Assisted

	Barometric Assistance Data
(clause 6.5.5.8)
	posSibType4-1
	Sensor-AssistanceDataList

	TBS Assistance Data
(clause 6.5.4.8)
	posSibType5-1
	TBS-AssistanceDataList

	NR DL-TDOA/DL-AoD Assistance Data (clauses 6.4.3, 7.4.2)
	posSibType6-1
	NR-DL-PRS-AssistanceData

	
	posSibType6-2
	NR-UEB-TRP-LocationData

	
	posSibType6-3
	NR-UEB-TRP-RTD-Info
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