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Abstract of the contribution: This paper addresses a transport mechanism for sending Multilateration related information between non-serving and serving BSS in the PS domain. 
Introduction
At RAN#72 a Work item on “Positioning Enhancements for GERAN” was approved [1]. 
In order to transfer MTA related information from a non-serving BSS to a serving BSS transport over the MSC is currently used. However, at some point in the future some operators may take the decision to turn off the CS domain and keep only the PS domain operable to fulfill long term M2M contracts. 
This contribution addresses a solution to introduce transport of Multilateration related information between a non-serving and a serving BSS over the PS domain. 
This is a revision of R6-170003, updates are provided with red text.
Solutions
2.1 General
In order to introduce transport of Multilateration related information between a non-serving and a serving BSS there are in principal two different approaches that can be taken: 
· Add new BSSGP messages (i.e. similar to the BSSAP-LE CONNECTIONLESS INFORMATION message currently used for the CS domain)
· Modify the RIM (Radio Information Management) procedure to include a new application 
The first solution is fairly straight forward from a specification point of view but impacts both the SGSN and the BSS. The second solution will require some more specification work but only impacts the BSS. The two different solutions are described in more detail below. 
1.2 New BSSGP messages
This solution to support information transfer of Multilateration related information between a non-serving BSS and the serving BSS via the SGSN is based on adding two new BSSGP messages called  “Multilateration Information to Core Network PDU” and “Multilateration Information to RAN PDU” according to Table 3 and Table 4,  respectively.



Table 3 Multilateration Information to Core Network PDU content
	Information element
	Type/Reference
	Presence
	Format
	Length

	PDU type
	PDU type/11.3.26
	M
	V
	1

	Source Cell Identifier
	Cell Identifier/11.3.9
	M
	TV
	10

	Target Cell Identifier
	Cell Identifier/11.3.9
	M
	TV
	10

	Multilateration Timing Advance
	Multilateration Timing Advance IE / 11.3.X
	M
	TV
	3

	TLLI (current)
	TLLI/11.3.35
	O
	TV
	5



The source cell identifier corresponds to the cell ID associated with the derived Multilateration timing advance value and the target Cell identifier corresponds to the cell ID wherein the MS first received the RRLP Multilateration Request message. The target Cell Identifier is used by the SGSN to determine where (i.e. which BSS) to send the associated “Multilateration Information to RAN PDU”. 
	Information element
	Type/Reference
	Presence
	Format
	Length

	PDU type
	PDU type/11.3.26
	M
	V
	1

	Source Cell Identifier
	Cell Identifier/11.3.9
	M
	TV
	3

	Multilateration Timing Advance
	Multilateration Timing Advance IE / 11.3.X
	M
	TV
	3

	TLLI (current)
	TLLI/11.3.35
	M
	TV
	5


Table 4 Multilateration Information to RAN PDU content



The source cell identifier corresponds to the cell ID associated with the derived Multilateration timing advance value.
In addition to the modifications proposed above an inter SGSN transport mechanism also needs to be added since the non-serving BSS may be connected to a non-serving SGSN. Re-using. Re-using the existing 29.060 RAN Information Relay capability to realize support for this inter-SGSN transport mechanism is considered an appropriate way forward. The RAN Information Relay is also used in the RIM procedure which uses RAN transparent container for this purpose, see below where the description of the 29.060 RAN Information Relay message and the RAN Transparent Container have been reproduced [3].  
In other words, since the inter SGSN transfer of information relies on the RAN transparent container already used in the RIM procedures, the solution consisting of introducing two new BSSGP messages would also require the introduction of additional functionality in the SGSN to prepare and decode the RAN Transparent container specifically in support of these messages. 

[bookmark: _Toc469562755]7.5.14	RAN Information Management Messages (Excerpt from 29.060)
[bookmark: _Toc469562756]7.5.14.0	General
The RAN Information Relay is used over the Gn interface to tunnel RAN INFORMATION messages received by an SGSN from a BSS or from RNS. The procedures are specified in 3GPP TS 23.060 [4] and the RAN INFORMATION messages are specified in 3GPP TS 48.018 [20].
[bookmark: _Toc469562757]7.5.14.1	RAN Information Relay
All information elements from the RAN INFORMATION messages, starting from and including the BSSGP "PDU type", shall be contained within the RAN Transparent Container and forwarded to the destination SGSN or MME in the RAN Information Relay message. For handling of protocol errors the RAN Information Relay message is treated as a Response message. 
The RIM Routing Address contains:
· the destination RNC Identity when the target is UTRAN or GERAN operating in GERAN Iu mode;
· the destination Cell Identifier when the target is GERAN;
· the Target eNodeB ID when the target is E-UTRAN.
The RIM Routing Address Discriminator indicates which type of address is provided in the RIM Routing Address. If RIM Routing Address Discriminator IE is not included, the RIM Routing Address shall be processed as an RNC identifier, or as if "RIM Routing Address discriminator = 0001".
The optional Private Extension contains vendor or operator specific information.
Table 7.5.14.1: Information Elements in a RAN Information Relay
	Information element
	Presence requirement
	Reference

	RAN Transparent Container
	Mandatory
	7.7.43

	RIM Routing Address
	Optional
	7.7.57

	RIM Routing Address Discriminator
	Optional
	7.7.77

	Private Extension
	Optional
	7.7.46



[bookmark: _Toc469562837]7.7.43	RAN Transparent Container (Excerpt from 29.060)

The information in the value part of the RAN Transparent Container IE contains all information elements (starting with and including the BSSGP "PDU Type") in either of the RAN INFORMATION, RAN INFORMATION REQUEST, RAN INFORMATION ACK or RAN INFORMATION ERROR messages respectively as specified in 3GPP TS 48.018 [20].
The two octets Length field holds the length of the RAN Transparent Container field Container (octets 4-n).
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	Octets
	8
	7
	6
	5
	4
	3
	2
	1

	1
	Type =144  (Decimal)

	2-3
	Length

	4-n
	RAN Transparent Container  field



Figure 58: RAN Transparent Container Information Element



2.3 Modification of RIM procedure
This solution is based introducing another application that may use a modified version of the RIM protocol for transfer of information between the non-serving BSS and the serving BSS (see 3GPP TS 48.018 [2] ). See Table 5 where a new RIM application has been added in the RIM application Identity field. 

Table 5 RIM application Identity Coding
	Coding
	Semantic

	0000 0000
	Reserved

	0000 0001
	Network Assisted Cell Change (NACC)

	0000 0010
	System Information 3 (SI3)

	0000 0011
	MBMS data channel

	0000 0100
	SON Transfer

	0000 0101
	UTRA System Information (UTRA SI)

	0000 0110
	Multilateration

	0000 0111 - 1111 1111
	Reserved



Furthermore, in order for the non-serving BSS to be able to autonomously send information to the serving BSS without having been requested to do so some additional modifications are needed such as the introduction of a RAN Information send procedure consisting of a RAN-INFORMATION/Single Report and corresponding RAN-INFORMATION-ACK, see Figure 1. 

[image: ]
Figure 1, RAN Information Send procedure
To support this information exchange, a new RAN-INFORMATION Application Container for Multilateration Timing Advance is needed in 3GPP TS 48.018, see Table 6 below. 
[bookmark: _Ref465421825]Table 6 RAN-INFORMATION Application Container for Multilateration
	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 1
	IEI

	Octet 2, 2a
	Length Indicator

	Octet 3-10
	Reporting Cell Identifier

	Octet 11-12
	Multilateration Timing Advance/11.3.xx

	Octet 12-15
	TLLI/11.3.35



Reporting Cell Identifier: This field is encoded as the value part of the Cell Identifier IE defined in sub-clause 11.3.9, not including IEI and Length Indicator. 
Multilateration Timing Advance: Contains the estimated Timing Advance and MS SYNC ACCURACY information see 11.3.xx
TLLI: Contains the TLL, see 11.3.35 in TS 44.018
Discussion and Conclusion
This paper addresses a solution to introduce transport of Multilateration Timing Advance related information between a non-serving and a serving BSS over the PS domain.  Since the new BSSGP messages solution (discussed in section 2.2 above) impacts both the SGSN and BSS as well as requires modification to the RAN Information Relay message it is recommended to go forward with the modification of the RIM procedure solution (discussed in section 2.3 above) as in this latter case the impacts are limited to the BSS.  It is proposed to adopt the following working assumption as baseline for further work. 
WA 1: 	Transport of Multilateration Timing Advance related information between BSSs in the PS domain will be based on adding a new RIM application as well as additional modifications allowing the non-serving BSS to autonomously send information to a serving BSS. (Agreed)
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