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Introduction
In Rel-15, as part of the below work item, the following SIBs were defined as shown in Table 1 [1].
· Broadcasting of assistance data [RAN2, RAN3, SA3, SA2]
· Specify a new SIB to support signalling of positioning assistance information for A-GNSS, RTK and UE-based OTDOA assistance information. 
· Table 1: Mapping of posSibType to assistanceDataElement
	
	pos-sib-type [12]
	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

	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

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



As the total number of SIBs are extensive, it will consume quite a substantial broadcast resource. In this contribution we discuss and propose to broadcast posSIBs only in one carrier or certain carriers instead of all carriers such that network resources are properly utilized.
[bookmark: _Ref178064866]Discussion
A network operator may have multiple frequencies (frequency bands) such that the operator may use features such as Inter-frequency load sharing to steer UEs from one frequency to another to balance the load. Further, certain frequencies (from lower frequency band) may have better coverage than the frequencies from higher frequency band. In such cases operator may steer certain type of traffic to frequency with larger coverage, for example Voice services.
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The LTE system information broadcast are essential information which helps UE to camp on a cell and perform other idle mode procedures such as drx operations, cell selection and cell reselection etc. Further, important information such as emergency warning and messages (ETWS, CMAS) etc are also broadcast using RRC SIBs. These SIBs are broadcast in all cell; ie they are configured in all carriers. In Rel-15, the system information broadcast was extended to support broadcast of positioning services. It is considered more as a value-added service. It is resource consuming to broadcast posSIBs in every cell, further there may not be many users requiring this service. In such cases, it is beneficial that eNB broadcasts the posSIBs in only certain frequencies.
[bookmark: _Toc4157554][bookmark: _Toc4489509]For resource optimization broadcast of positioning Assistance data should be supported in a selective carrier.

For MBMS services, MBMS Frequency list is used by UE to express its interest in listening to MBMS service in certain MBMS frequencies as shown below in the field description [36.331]. There is also possibility to express priority between unicast and broadcast.
	mbms-FreqList
List of MBMS frequencies on which the UE is receiving or interested to receive MBMS via an MRB or SC-MRB.

	mbms-Priority
Indicates whether the UE prioritises MBMS reception above unicast reception. The field is present (i.e. value true), if the UE prioritises reception of all listed MBMS frequencies above reception of any of the unicast bearers. Otherwise the field is absent.



Further, in LTE a RRC Release with Redirect is possible. 
	redirectedCarrierInfo
The redirectedCarrierInfo indicates a carrier frequency (downlink for FDD) and is used to redirect the UE to an E‑UTRA or an inter-RAT carrier frequency, by means of the cell selection upon leaving RRC_CONNECTED as specified in TS 36.304 [4]. The value geran can only be included after successful security activation when UE is connected to 5GC.



The posSIBs functionality is split between RRC, LPPa and LPP procedures. The SIBs are transmitted by eNB using RRC SIB broadcast whereas the message is prepared, segmented, and also the validityTags are inserted by the location server and delivered to the eNB using LPPa.
Based upon above discussions, it is possible to realize a solution as below:



The sequence in the Figure follows as below
1:	 eNB in a SIB message (for instance SIB1) provides the info to the UE saying Positioning AD broadcast is supported, In SIB1, it is either the schedulingInfo for posSIB or indication that posSIBs are broadcast on other carriers will be provided. This step is optional/conditional depending upon if eNB does or does not support the carrier where posSIB is broadcasted

2:        If UE cannot receive posSIB in the carrier where UE is residing, then in an LPP message Request Assistance Data it includes the interest to receive broadcast message. This step is again conditional/optional, if eNB does not support the carrier where posSIB is broadcasted

3: 	The E-SMLC determines whether the UE requires unicast or broadcast or combination of both. If E-SMLC determines that broadcast is needed, then it sends an LCS-AP PDU (as specified in TS 29.171 [27]) to the MME including the Correlation ID corresponding to the UE and carrying an LPPa PDU comprising the message (interest of receiving positioning AD). This may also include the carrier information.
4:  	If the UE is in ECM-IDLE state (e.g. if the S1 connection was previously released due to data and signalling inactivity), the MME performs a network triggered service request as defined in TS 23.401 [19] in order to establish a signalling connection with the UE and assign a serving eNode B.

5:  	The MME forwards the LPPa PDU to the serving eNode B in an S1AP Downlink UE Associated LPPa Transport message over the S1 signalling connection corresponding to the UE and includes the Routing ID related to the E-SMLC. The MME need not retain state information for this transfer – e.g. can any response in step 4 as a separate non-associated transfer.

6:  	Upon receiving the message from MME, eNB then redirects the UE to carrier where positioning AD is   delivered.

[bookmark: _Toc4489072][bookmark: _Toc4490571]RAN2 to provide solution to redirect the UE where posSIBs is transmitted.
[bookmark: _Toc4490572]RAN2 to send an LS to RAN3 requesting to provide solution for the interface impacts.

Conclusion
In section 2 we made the following observations:
Observation 1	For resource optimization broadcast of positioning Assistance data should be supported in a selective carrier.

Based on the discussion in section 2 we propose the following:
Proposal 1	RAN2 to provide solution to redirect the UE where posSIBs is transmitted.
Proposal 2	RAN2 to send an LS to RAN3 requesting to provide solution for the interface impacts.


[bookmark: _In-sequence_SDU_delivery]References
RP-170813, New WID: UE Positioning Accuracy Enhancements for LTE.

	1/2	
image1.emf
   

5 .   S1 AP Downlink LPPa UE Associated Transfer  (LPPa PDU)  

3 . LCS - AP PDU (LPPa   PDU)    

MME  

eNB  

E - SMLC  

UE  

4 . Network Triggered Service Request  

6 .  Redirect  

+carrier Info  

1. Broadcast AD is Supported 

2.  LPP Request P ositionign Assistance Data  


oleObject1.bin




UE







MME







eNB







E-SMLC







6. Redirect







5. S1AP Downlink LPPa UE Associated Transfer  (LPPa PDU)







3. LCS-AP PDU (LPPa PDU) 







+carrier Info







4. Network Triggered Service Request







2. LPP Request Positionign Assistance Data







Broadcast AD is Supported












