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1. Introduction
Rel-11 MDT Work Item [1] was agreed in RAN#53. Obtaining detailed location information in a more accurate manner than the “best effort” way defined in Rel-10 is part of the scope of the work item. This paper discusses the general scope of how detailed location information can be obtained for Immediate MDT,  lists up alternatives way to enhance mechanism to obtain location information and proposes way forward on how to proceed with this work.
2. Scope of approaches to obtain detailed location information for Rel-11 Immediate MDT
During the discussion in Rel-10, the necessity to obtain detailed location information for MDT measurements other than the “best effort” way was clarified in several tdocs [2,3,4]. The main point is that since MDT measurements is used by the operator as an input to identify problem areas, the information of exact place where the measurements of problem areas are taken is essential. Several approaches to enhanced “best effort” reporting of location information for Immediate MDT has also been discussed in Rel-10, for example in [5,6,7]. However, the conclusion in Rel-10was to stick with only “best effort” mechanism relying on the availability of location information during MDT measurements although location related service and MDT are two independent occurrences. 
Rel-11 MDT WI was agreed with one of its scope to enhance availability of detailed location information for MDT measurement. However, before getting into details of each solution, we think it would be best to discuss general scope that will set the direction of what kind of solutions need to be studied. In this early stage of Rel-11, we think it would be beneficial to study wider scope of solutions that would include all possible logical nodes involve in Immediate MDT architecture. For that reason, the following approaches should be considered:
Approach 1:	MDT is activated whenever there is active Location Service session. 
(e.g., Selecting MDT UEs such that those UEs has an ongoing location service session)
Approach 2:	Location Information acquisition is commenced for each UEs with active MDT configuration (e.g., allowing to trigger the acquisition of location information for UEs with active MDT session)
Approach 1 and 2 are illustrated in the following figure 1a and 1b.
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Figure 1a: Approach 1  of location information enhancement for MDT		
Figure 1b: Approach 2 of location information enhancement for MDT

In approach 1, MDT activation is performed after  location information session for other location services is activated. The prerequisite of this approach is the awareness of logical node that triggers the MDT activation on whether any positioning (Location Service) session  is active for a concerned UE. This is to make sure that the selected UE for MDT has an available location information to be included in the MDT measurements report. 
In approach 2, Location Information acquisition is commenced together or right after MDT is activated. (In Rel-10, this is known as “the forced location information”). The prerequisite of this approach is the awareness of logical node which triggers the detailed location information acquisition on whether MDT is (or will be) actived for a concerned UE. 
Note:	“logical node” in approach 1 and 2 includes possible network nodes (OAM, MME, eNB, Location Server) and UE.
The advantages and disadvantages of each approaches are summarised in the following table. 
Table 1: Impact of each approaches to enhance location information acquisition for Rel-11 MDT
	Approach
	Advantage
	Disadvantage

	1: 
MDT is activated when there is active Location Service session
	UE impact is similar to MDT rel-10
	Restricted availability of location info for MDT (i.e., depend on activity of other location service)

	
	-
	Restricted result of location info for MDT (i.e., periodical MDT may not have periodical location info if location service session is for one shot location info)

	
	-
	Possible functional and specification impact on network node (OAM, MME, eNB, Location Server)

	2: 
Location Info is acquired/ commenced for each active MDT
	Location info can be acquired without dependency to availability of other service.
	Larger UE impact (e.g., battery, additional function) to acquire location info triggered by MDT

	
	Location info can be acquired according to MDT measurement setting (e.g., periodic radio measurement)
	Possible functional and specification impact on network node (OAM, MME, eNB, Location Server)


Although approach 1 may have minimum impact towards UE, the approach brings the same restriction to location information availability as in Rel-10 mechanism, i.e., dependency of other location service activity. This problem is resolved by approach 2. Nonetheless, each approaches may result into different kind of alternative solutions (see section 3). In order to be able to thoroughly study the alternative solutions and come up with feasible ones, we propose that both approaches (or maybe other, if any) should be studied in release 11, and that each identified alternative solutions should be consulted to the relevant WGs that may be impacted before excluded from the study.
Proposal 1:	Rel-11 MDT should study at least the following approaches to enhance the availability of location information:
Approach 1:	MDT is activated whenever there is active Location Service session. 
(e.g., Selecting MDT UEs such that those UEs has an ongoing location service session)
Approach 2:	Location Information acquisition is commenced for each UEs with active MDT configuration (e.g., allowing to trigger the acquisition of location information for UEs with active MDT session)
3. Possible solutions for each approach
This section elaborates the possible solutions for each approach defined in section 2, taking into account the possibility of utilising C-plane and U-plane positioning method.
For approach 1 (MDT is activated whenever there is active Location Service session),  as mentioned in the above section, it is necessary that the logical node that would activate MDT is aware whether Location Service (with any of U-plane or C-plane positioning) is ongoing. The following sub-approaches will enable this.
Sub approach 1-1:	The logical node that is aware of ongoing Location Service session itself activates MDT
Sub approach 1-2:	The logical node that is aware of ongoing Location Service session indicates that status to any MDT activation controling node(s).
Table 2 shows which logical node that is aware of an ongoing (C-plane based, U-plane based) positioning (Location Service) session, and whether the node is able to perform sub-approach 1-1 or 1-2 or both. 
Table 2: 
Possible solution for approach 1 (MDT is activated whenever there is active Location Service session)
	No.
	Logical Node
	U-plane positioning method
	C-plane positioning method
	Impacted WG
	Note:

	
	
	Awareness of active UP positioning session
	Possible behaviour
	Awareness of active CP positioning session
	Possible behaviour
	
	

	1.
	OAM
	Not aware
	-
	Not aware
	-
	-
	-

	2.
	MME
	Not aware
	-
	Aware
	· Sub approach 1-1 (SIG)
· Sub approach 1-2 to OAM (SIG) or eNB (MGMT)
	SA2, SA5
	Sol. A

	3.
	eNB
	Not aware
	-
	Aware only if 
E-CID positioning is active
	· Sub approach 1-1(MGMT)
· Sub approach 1-2 to OAM (SIG) or eNB (MGMT)
	SA2, SA5, RAN3
	Sol. B

	4.
	Location Server
	Aware (SUPL server)
	· Sub approach 1-2
	Aware (E-SMLC)
	· Sub approach 1-2 to OAM or MME
	SA2, SA5
	Sol. C

	5.
	UE
	Aware
	· Sub approach 1-2
	Aware
	· Sub approach 1-2 to NW
	RAN2
	Sol. D


Based on the table, the following are the possible solutions based on approach 1:
	Solution A:	MME being aware of C-plane based positioning session, may perform the following:
Sub-approach 1-1:	MME activates MDT configuration (for signaling based MDT)
Sub-approach 1-2:	MME indicates to OAM or eNB of the ongoing positioning session so that OAM or eNB can activate MDT (signaling based and management based MDT, respectively)
	Solution B:	eNB being aware of E-CID positioning session, may perform the following:
Sub-approach 1-1:	eNB activates MDT configuration (for management based MDT)
Sub-approach 1-2:	eNB indicate to OAM or MME of the ongoing positioning session so that MME or OAM can to activate MDT (signaling based MDT)
Solution C:	Location Server (E-SMLC or SUPL server) being aware of ongoing positioning session (U-plane based and U-plane based, respectively), may perform the following:
Sub-approach1-2:		Location Server indicate to MME or OAM of the ongoing positioning sesion so that MME or OAM can activate MDT (signaling based MDT)
Solution D:	UE being aware of any C or U-plane based positioning session, may perform the following:
Sub-approach 1-2:	UE indicates to the NW of the ongoing positioning session so that MDT can be activated
For approach 2 (Location Information acquisition is commenced for each UEs with active MDT configuration) , as mentioned in the above section, the logical node that commences acquisition of detailed location information needs to be aware whether MDT is (or will be) activated. The following sub-approaches enable this.
Sub-approach 2-1:	The logical node that is aware of ongoing/ activation of MDT itself commencing location information acquisition (e.g., functioning as LCS client or SUPL Agent)
Sub-approach 2-2: The logical node that is aware of ongoing/ activation of MDT, induced the commencing location information acquisition (e.g., by configuring UE to trigger information information acquisition)
Table 3 shows which logical node that is aware of an ongoing/ activation of (signaling based (SIG) or management based (MGMT)) MDT, and whether the node is able to perform sub-approach 2-1 or 2-2. 
Table 3:
Possible solution for approach 1 (MDT is activated whenever there is active Location Service session)
	No.
	Logical Node
	Signaling based MDT (SIG)
	Management based MDT (MGMT)
	Impacted WGs
	Note:

	
	
	Awareness of active SIG MDT session
	Possible behaviour
	Awareness of active MGMT MDT session
	Possible behaviour
	
	

	1.
	OAM
	Aware
	· Sub-approach 2-1 (as LCS client or SUPL agent)
· Sub-approach 2-2
	Not aware
	-
	SA2, SA5, RAN2
	Sol. E

	2.
	MME
	Aware
	· Sub-approach 2-1 (as LCS client or SUPL agent)
· Sub-approach 2-2
	Not aware
	· 
	SA2, SA5, RAN2
	Sol. F

	3.
	eNB
	Aware
	· Sub-approach 2-1 (as LCS client or SUPL agent)
· Sub-approach 2-2
	Aware
	· Sub-approach 2-1 (as LCS client or SUPL agent)
· Sub-approach 2-2
	RAN2, RAN3, SA2
	Sol. G

	4.
	Location Server
	Not aware
	· 
	Not aware
	· 
	· 
	· 

	5.
	UE
	Aware
	· Sub-approach 2-1 (C, U-plane positioning)
	Aware
	· Sub-approach 2-1 (C, U-plane positioning)
	RAN2
	Sol. H


Based on the table, the following are the possible solutions based on approach 2:
Solution E:	 OAM being aware of SIG MDT, may perform the following:
Sub-approach 2-1:	OAM commencing location information acqusition towards location server (as LCS client or SUPL agent)
Sub-approach 2-2:	OAM configure the UE to acquire location information (e.g., as part of MDT configuration)
					
Solution F:	MME being aware of SIG MDT, may perform the following:
Sub-approach 2-1:	MME commencing location information acqusition towards location server (as LCS client or SUPL agent)
Sub-approach 2-2:	MME configure the UE to acquire location information (e.g., as part of MDT configuration)

Solution G:	eNB being aware of SIG MDT and MGMT MDT, may perform the following:
Sub-approach 2-1:	eNB commencing location information acqusition towards location server (as LCS client or SUPL agent)
Sub-approach 2-2:	eNB configure the UE to acquire location information (e.g., as part of MDT configuration)
Solution H:	UE being aware of SIG MDT and MGMT MDT, may perform the following
Sub-approach 2-1: 	UE commencing detailed location information acquisition procedure (with C or U-plane positioning method) without configuration from the NW.
From table annex-1 and annex-2 in the annex, we can observe that there are many possible solutions that needs to be studied for enhancement of “best effort” location information for MDT. Solutions based on both approaches that involve network nodes such as OAM, MME and Location Server may need to be consulted with SA2, SA5 and possible RAN3. Solutions based on both approaches that involve mainly eNB and UE  may be discussed and decided in RAN2.
Observation :	There are several possible solutions based on approach 1 and approach 2. These possible solutions needs to be thouroughly studied.
Proposal 2:	Solutions based on both approaches that involves OAM, MME and Location Server (e.g., solution A, B, C, E, F, G(2-1)), should be consulted to SA2, SA5 and possibly RAN3, as soon as possible.
Proposal 3:	Solutions based on both approaches that involves eNB and UE (e.g., solution D, G(2-2), H), should be discussed in RAN2.
4. Summary and Proposal
General scope and preliminary study of alternative solutions on how detailed location information for Rel-11 Immediate MDT were discussed. From discussion on alternative solutions based on approach 1 and 2, the following observation was made and the followings are proposed:
Observation :	There are several possible solutions based on approach 1 and approach 2. These possible solutions needs to be thouroughly studied.
Proposal 1:	Rel-11 MDT should study at least the following approaches to enhance the availability of location information:
Approach 1:	MDT is activated whenever there is active Location Service session. 
(e.g., Selecting MDT UEs such that those UEs has an ongoing location service session)
Approach 2:	Location Information acquisition is commenced for each UEs with active MDT configuration (e.g., allowing to trigger the acquisition of location information for UEs with active MDT session)
Proposal 2:	Solutions based on both approaches that involves OAM, MME and Location Server, (i.e., solution A, B, C, E, F, G(2-1)) should be consulted to SA2, SA5 and possibly RAN3, as soon as possible.
Proposal 3:	Solutions based on both approaches that involves eNB and UE, (i.e., solution D, G(2-2), H), should be discussed in RAN2.
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