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Abstract of the contribution: This paper addresses a mechanism to provide the SGSN with an indication, via a provided Timer value, that Multilateration Timing Advance is ongoing. 
Introduction
At RAN#72 a Work item on “Positioning Enhancements for GERAN” was approved [1]. 
When it comes to the Multilateration Timing Advance method the design has evolved and been refined over time [4,5]. However, there are two issues that must be addressed:
Issue 1: 
[bookmark: _GoBack]While the ready timer is running for given MS the SGSN is not aware if the SMLC has triggered the MS to perform Timing Advance Multilateration or not.  If the MS is performing Multilateration Timing Advance it means the MS is not reachable in the cell wherein it last sent an uplink LLC PDU (e.g. a page response) and an SGSN that receives downlink data to a device performing Multilateration should thus not attempt to deliver that data. This is because the Multilateration Timing Advance procedure involves steps where the MS successively connects to multiple neighboring cells for the purpose of estimation of the timing advance value to a set of neighbor cells.
Issue 2: 
While the ready timer is not running for given MS the SGSN is not aware of if the MS is still performing a previously triggered Multilateration Timing Advance procedure. If the MS is currently performing the MTA procedure, then it means the MS is not reachable (will not be listening to pages) in its current paging area and the paging procedure should therefore not be triggered. 
This contribution addresses a solution wherein the SGSN  is provided with a  notification in the form of a MTA specific timer that reflects the period of time that a given MS will be unreachable as a result of it being triggered to perform the Multilateration Timing Advance procedure. 
Solution
In order to ensure that the SGSN is aware that the SMLC has triggered the MS to perform the Multilateration Timing Advance procedure it is proposed to introduce a means for the serving BSS to provide the SGSN with a Multilateration Timing Advance specific timer that indicates to the SGSN a time period during which the MS is expected to be unavailable due to performing the Timing Advance Multilateration procedure. For simplicity it assumed that this is the same timer as the Multilateration Positioning Method timer that the SMLC provides to the serving BSS (in the BSSMAP-LE CONNECTION ORIENTED INFORMATION message) for the purpose of knowing how long the SCCP connection across the Lb interface shall be maintained. See below where 48.018 POSITION-COMMAND PDU has been enhanced with a new Information Element, Multilateration Timer IE. 

Table 10.5.4: POSITION-COMMAND PDU content
	Information elements
	Type / Reference
	Presence
	Format
	Length

	PDU type
	PDU type/11.3.26
	M
	V
	1

	TLLI
	TLLI/11.3.35
	M
	TLV
	6

	BVCI (PCU-PTP)
	BVCI/11.3.6
	M
	TLV
	4

	RRLP Flags
	RRLP Flags/11.3.60
	M
	TLV
	3

	RRLP APDU
	RRLP APDU/11.3.49
	M
	TLV
	3-?

	Multilateration Timer
	Multilateration Timer/11.3.xxx
	O
	TLV
	3




Table 11.3.xxx: Multilateration Timer IE
	
	8
	7
	6
	5
	4
	3
	2
	1

	octet 1
	IEI

	octet 2, 2a
	Length Indicator

	octet 3
	spare
	MPM Timer




	Multilateration Positioing Method (MPM) Timer (bits 1, 2 and 3 of octet 3)
This field indicates a MTA specific timer value that indicates the longest expected duration of the MTA procedure. The SGSN shall suspend data delivery to the device associted with the TLLI for the duration of the timer.

3 2 1
0 0 0 	2 seconds
0 0 1 	4 seconds
0 1 0 	6 seconds
0 1 1 	8 seconds
1 0 0 	10 seconds
1 0 1 	15 seconds
1 1 0 	20 seconds
1 1 1 	25 seconds




Based on the above it is proposed to adopt the following working assumption when it comes to making the SGSN aware of the fact that a given MS has been triggered to perform Multilateration. 
WA 1:  In order to ensure that the SGSN in aware of any ongoing Multilateration for a particular device it is proposed to add a Multilateration Timer IE to the POSITION-COMMAND PDU. 

It is furthermore proposed to adopt the following working assumptions applicable to the paging procedure as well as to delivery of downlink data in the SGSN.  

Paging procedure: 
WA2: When the SGSN receives a “MAP Provide Subscriber Location” message (i.e. a positioning event is triggered, see 3GPP TS 29.002) from a GMLC it shall proceed as follows:
· If the MPM Timer is running for the target MS it shall send a system failure indication to the corresponding GMLC.
· If the MPM timer is not running for the target MS it sends a PAGING-PS PDU indicating a positioning event has been triggered to each BSS in the set of BSSs managing cells in the paging area corresponding to the target MS. 
· Upon receiving the corresponding page response it starts the Ready timer and sends the BSS managing the serving cell a BSSGP PERFORM-LOCATION-REQUEST PDU. 

DL Data delivery: 
WA 3:  If the POSITION-COMMAND PDU contains the Multilateration Timer IE the SGSN shall start a MPM Timer for the target MS and shall avoid delivering downlink data to that MS or paging that MS for as long as the MPM Timer continues to run.
Discussion and Conclusion
This paper addresses two issues when it comes to the current solution for Multilateration Timing Advance. To address these issues, it is proposed that RAN6 discusses and agrees on the following three working assumptions: 
WA 1:  In order to ensure that the SGSN in aware of any ongoing Multilateration for a particular device it is proposed to add a Multilateration Timer IE to the POSITION-COMMAND PDU. 
WA2: When the SGSN receives a “MAP Provide Subscriber Location” message (i.e. a positioning event is triggered, see 3GPP TS 29.002) from a GMLC it shall proceed as follows:
· If the MPM Timer is running for the target MS it shall send a system failure indication to the corresponding GMLC.
· If the MPM timer is not running for the target MS it sends a PAGING-PS PDU indicating a positioning event has been triggered to each BSS in the set of BSSs managing cells in the paging area corresponding to the target MS. 
Upon receiving the corresponding page response it starts the Ready timer and sends the BSS managing the serving cell a BSSGP PERFORM-LOCATION-REQUEST PDU.
WA 3:  If the POSITION-COMMAND PDU contains the Multilateration Timer IE the SGSN shall start a MPM Timer for the target MS and shall avoid delivering downlink data to that MS or paging that MS for as long as the MPM Timer continues to run.
References
[bookmark: _Ref459018809][1]	RP-161260, “New Work Item on Positioning Enhancements for GERAN”, source Ericsson LM, Orange, MediaTek Inc., Sierra Wireless, Nokia. RAN#72.
[2]	3GPP TS 48.018, “Serving GPRS Support Node (SGSN); BSS GPRS Protocol (BSSGP)”.
[3]	3GPP TS 29.060, “GPRS Tunnelling Protocol (GTP) across the Gn and Gp interface”. 
[4]	RP-161263, CR 43.059-0081 Introduction of Multilateration, Source Ericsson LM, RAN6#2
[5]	draft CR 43.059 Introduction of Multilateration, Source Ericsson LM, 1st telco on Positioning Enhancements for GERAN


