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1  Introduction
This document focuses on Immediate MDT. In RAN2#70 meeting, there were some agreements about the accurate location for  immediate MDT.
1) 
Network should be able to configure RRC measurement without positioning info

2) 
Network should be able to configure RRC measurements with available positioning info


- like positioning info agreed in LOG MDT


- not that this implies a change for UMTS and LTE

3) 
For now, we will not have network be able to configure RRC measurement with forced accurate positioning info
But it is not clear what is actually the scope of this last assumptions. E.g. point 3) seems to be not applicable to UMTS as it is already supported there. Furthermore, it seems that many companies think that accurate location is essential but location control and correlation could be handled outside RAN. In this paper, we would like to analyze the issue. 
2 MDT location control
2.1 UMTS

For UMTS there is the possibility to use “internal LCS” as defined in 23.271 that allows RAN to trigger positioning request for OAM and RRM purposes, and allows RAN to be the LCS client. TS 23.271 describes four different categories of LCS: Commercial LCS, Internal LCS, Emergency LCS, Lawful Intercept LCS, where the internal LCS is described as below:-
“The Internal LCS will typically be developed to make use of the location information of the UE for Access Network internal operations. This may include; for example, location assisted handover and traffic and coverage measurement. This may also include support certain O&M related tasks, supplementary services, IN related services and GSM bearer services and teleservices.” 

Furthermore, RNC currently has appropriate interfaces to be informed about ongoing LCS positioning, so for UMTS it seems the obvious choice is that RAN should be responsible for triggering request for positioning for MDT. The main remaining question seems to be if RAN shall be able to request UE to start UE stand-alone positioning (non LCS), or not. Thus for UMTS, there seems to be two obvious options: 
Case 1 (UMTS): UTRAN control, UTRAN a LCS client:
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Figure 1 RNC control and RNC as client procedure in UMTS

In this case, the RNC correlates the measurement result and positioning information which will be reported separately by the UE.

Pros:

· This method can be used regardless if MDT UE is selected by the RAN or by higher node.

· Already supported by UMTS standard. Also supported by legacy UEs.
Cons:
· Do not support UE stand-alone positioning.
Case 2 (UMTS): UTRAN control, UE provides position
Similar to case 1, the intention is that UE can provide position, regardless of network capabilities, e.g. by UE stand-alone positioning. 

Signalling sequence of case 1 could be reused, or signalling optimizations could be introduced.
Pros:

· Support UE stand-alone positioning, regardless of network LCS capabilities. 

· This method could be used regardless if MDT UE is selected by the RAN or by higher node.

· This method could cover both Logged MDT and Immediate MDT.
Cons:
· There is some standards impact for UMTS.

2.2 LTE
From earlier RAN2 contributions, it seems there are 4 options about which node will be in control of MDT location and which node will correlate position information and measurement results.
Case 1 (LTE) E-UTRAN control, E-UTRAN a LCS client:
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Figure 2 E-UTRAN control and as client procedure
In this method, after E-UTRAN received MDT configuration and policy, E-UTRAN configure UE MDT configuration with a dedicated RRC message, then E-UTRAN initial the location procedure as a client. The time when to start the location procedure will be different according to different measurement log. So E-UTRAN will control the location procedure, and the E-UTRAN will also correlate the position information and measurement results.
Pros:

· This method could be used regardless if MDT UE is selected by the RAN or by higher node.
· Aligned with UMTS current architecture. 
Cons:
· Do not support UE stand-alone positioning.
· There is some standards impact (small), to allow position request with UE identity known by the eNB. 
Case 2 (LTE): E-UTRAN control, UE provides location:
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Figure 3 E-UTRAN control and UE as client procedure

In [1][2], this method is mentioned. E-UTRAN can inform UE about the location request with a new RRC message or in MDT configuration message. Then UE initial MO-LR location procedure. In this case, E-UTRAN will control the location request, and UE will correlate the position information and measurement results.

Pros:

· This method could be used regardless if MDT UE is selected by the RAN or by higher node.
· Correlation of radio measurements and location information could be done in the UE, but could also be done in the eNB (TBD). 
· This principal method could cover both Logged MDT and Immediate MDT. 

· This method could support all methods of positioning, including non-LCS UE internal positioning (steps 4-8 in the picture is optional) 
Cons:
· There is some additional standards impact (small), to request UE position (the reporting step to be standardized for immediate MDT is already considered agreed).
Case 3 (LTE): MME control
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Figure 5 MME control procedure

This method is mentioned in [1]. After MME received MDT configuration and policy, MME will check if there is an ongoing position session in the UE, if yes, MME will configure MDT configuration for the UE with dedicated signalling. So MME control the location in this method. 
Pros:
· MDT can make better use of ongoing position sessions for MDT, and it may save UE power consumption.

Cons:

· MME control location method may not work in area based MDT case because OAM activated trace for the Radio Access do not (currently) include the MME.
· Will only work for LCS positioning methods where location gets known in the UE, i.e. network based methods with network LCS client will not work, UE stand-alone positioning is not supported, and also it may not be easy to use UE self-positioning where UE do have location available but is using “old” assistance data (e.g. for A-GPS).
· MDT measurement depends on ongoing position session, it will reduce the chance of MDT measurement, and the MDT campaign will not get enough UEs to do MDT in a short time. And the network optimization will continue for long time.

Case 4 (LTE): OAM control:
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Figure 6 OAM control and as client procedure
This method is mentioned in [3]. After OAM sending the MDT configuration and policy, OAM initializes the position session. OAM control the position session and as location client, so OAM can correlate the position information and measurement results.
Pros:

· Positioning support for MDT does not need to be standardized. 
Cons:

· This method can be used only if the specific UE is selected by the OAM system, which means that OAM need pre-knowledge about where UEs are located (on MDT area level) and need knowledge about UE capabilities.
· The mechanism to guarantee the position time close to measurement time should be considered. The normal method of e.g. statistics collection and trace is that Network Elements makes data files that are sent to OAM e.g. every 5 min, every 15min, every 30min. If OAM is to correlate measurement and position, then each measurement sample need to be sent to OAM [load problem]. 
3 Conclusions
To request accurate location for MDT, a short analysis. 
· Case 1, 2 (UMTS): For UMTS, Network request of accurate location for OAM purpose is already supported, with RNC node as the controller node. A remaining question is if RNC shall be able to request UE-stand-alone positioning for MDT or not. 
· Case 4 (LTE): The method of requesting location information directly by the OAM system seems to only work in case OAM system actually selects each specific UE for MDT, and there is a main uncertainty how to achieve correlation between Measurements and location. 
· Case 3 (LTE): The method of MME control seems only to be compatible with the “signaling activated trace”, i.e. OAM system selects each specific UE for MDT. 
· Cases 3, 4 (LTE): OAM selection of specific UE means that OAM need pre-knowledge about UE location on MDT area level, and that OAM need pre-knowledge about UE capabilities.

· Cases 1, 3, 4 (LTE): The network LCS triggered location methods do not support UE stand-alone positioning. 

· Cases 1, 2 (LTE): To support both selection of specific UE by RAN, e.g. for area based MDT, and other UE selection methods, the request for accurate location for MDT need to be triggered by RAN.

· Case 2 (LTE): In order to additionally support triggering of UE stand-alone positioning for MDT, UE could make the decision if to use LCS or stand-alone positioning. 
Based on the above discussion, we kindly ask RAN2 consider the location issue for MDT.
Conclusion 1: For UMTS, network initiated LCS positioning for OAM purpose is already supported and this is supported by today’s RAN standard. 
Conclusion 2: For LTE, We propose to introduce standards support at least to current UMTS level, i.e. introduce standard support for either 
- case 2 (LTE): RAN can request UE to provide accurate location for MDT
- case 1 (LTE): RAN can work as an LCS client.
Conclusion 3: For UMTS and LTE, it should be considered if support for non-LCS UE stand-alone positioning for MDT shall be introduced.
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