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Decision/action requested

Agree to introduce the proposed changes into TS 32.422
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Rationale

The current status in the MDT work [2] is that location information reporting is only based on available location information in the UE (e.g., GPS data, RF fingerprints), where the UE tags MDT measurement results with location information by default, if such information is available in the UE.

One of the use cases of MDT is to show performance and coverage issues over the geographic area, e.g., to show poor performing locations (with finer granularity than a cell) and to understand where potentially new cells are to be deployed etc. Further on, for coverage and capacity work [3], it is beneficial to have position info tagged to the measurements in order to better understand how to tune different parameters. This ideally requires position info with better granularity than a cell. 
One option is to rely on any positioning information available in the UE by default and include such location information in MDT measurement reports in a best effort approach. This is the working assumption taken by RAN2 [2], where they assume that either RF fingerprints or GPS position information are included in MDT measurement reports by the UE. However, these methods have a number of limitations and drawbacks, which limit their applicability in practice (see below for a more detailed discussion).
Another option is to rely on network based positioning methods, such as the one based on Observed Time Difference of Arrival (OTDOA). The advantage of network based positioning is that it is available to a larger degree (i.e. a larger population will provide positioning support) and has less impact on the energy consumption compared to UE based positioning. There is an architecture defined for network based positioning both for UTRAN [9] and E-UTRAN [8] and discussions are ongoing as part of the MDT work about the reuse of the available network based positioning procedures for MDT purposes. Reuse of network based positioning services for MDT necessitates the coordination of triggering for network based positioning and triggering for MDT in order to ensure that the network calculates location information for the same set of UEs that are taking part in the MDT measurements.
The following options for coordination between network based positioning and MDT can be identified:

1. UE based coordination: a UE configured for MDT measurements requests localization from the network (from E-SMLC) and puts the location result into the measurement report.

2. eNB based coordination: the eNB acts as an LCS (LoCation Services) client and requests localization of the UE from E-SMLC and adds the location information into MDT measurement reports (or may send them as separate trace records to the TCE).

3. MME based coordination: the MME requests localization of the UE from E-SMLC and sends the location reports as separate trace records to the TCE. The MDT measurement reports will be sent by eNB to TCE, where they can be correlated with location records.
A drawback with the first option is that it has impact on the UE specifications and RAN2 has already decided that no solutions requiring changes in UE specification are acceptable. Moreover, a technical drawback of this solution is that it implies unnecessary signaling load on the Uu interface, as the location information first needs to be sent down to the UE, which is just sent back to the network in the form of MDT measurement report. A further aspect of this solution is that it provides less controlability of the UE for the network to enforce the execution of the localization function, as it might be dependent on the UE willingness to activate localziation.
The problem with option 2 is that it requires the standard to support LCS client in the eNB, which is not supported in Rel-9 and may not be available in Rel-10 either.
In case of option 3, the advantage is that it can be realized without any impact on the UE and reusing the current standard procedures as the standard already supports the MME requesting localization of the UE from E-SMLC. A further advantage of this solution over option 1 (and also option 2) is that it implies the least signaling load and overhead both on the network interfaces and on the radio interface.

We note that the periodic calculation and reporting of network based UE localization information from the E-SMLC would be advantageous to support in case of any of the coordination options above. In such a case the periodic sending of location requests could be avoided, thereby decreasing the incurred signaling load.

Proposal 1: Considering the complexity, the standard impacts and the efficiency aspects of coordination options for network based localization and MDT, it is proposed to use MME based coordination and include the corresponding text proposal into the shadow TS 32.422.
We note that a similar coordination mechanism would apply in case of UTRAN as well, where the RNC shall be made responsible to trigger network based UE localization in case of an MDT trace session is started. Since the RNC may either calculate the position information itself or may request it from a standalone SMLC and as the RNC is aware of MDT trace sessions as well, it can easily coordinate the two activities.
The triggering of NW-based positioning may not be necessary when the GNNS positioning is activated in the UE (e.g., for other purposes, not necessarily triggered from E-SMLC) and positioning information is added to the MDT reports. As the network may not be aware of GNNS positioning activated in the UE, the E-SMLC may trigger GNNS based (or other) network positioning toward the UE. This should, however, cause no problems as ultimately the E-SMLC should be in control of the positioning method used. The E-SMLC can always request NW-based positioning e.g., if the UE is not GNNS compatible or if the UE does not have GNNS activated. The E-SMLC shall determine the appropriate positioning mechanism, e.g., whenever GNNS is not activated then NW-based positioning is used.
Proposal 2: It shall be the E-SMLC that determines and triggers the appropriate positioning mechanism.
Discussion - on the positioning methods for MDT -
Below we provide a more detailed evaluation on the possible network based positioning methods for MDT.

One option is to rely on UE RF fingerprinting, where information consisting of: PCI/PSC + RSRP/CPICH RSCP for up to 6 intra-frequency neighbour cells is included in the report [2]. Relying on UE RF fingerprinting does not give sufficient accuracy in many cases, especially when the deployments are going toward denser networks. 

Another option is to include GNSS (e.g., GPS) position information [2] whenever GNSS location information is enabled when the measurement is taken. GNSS has coverage only in certain locations, e.g., outdoor suburban and rural areas with clear skies. In such environments GPS is expected to be accurate to better than 10 m. GNSS positioning is, however, in most cases not feasible indoor and in dense urban “Manhattan” areas with deep street canyons, and whenever available the accuracy can be worse than 200 m. Further, only subsets of the mobiles have GNSS devices and even then the GNSS must be activated. It may also be so that the user may disable the positioning HW at times to save battery or for other reasons. 

A third option is to use network based positioning, also called downlink (DL) positioning method [4], which is based on Observed Time Difference of Arrival (OTDOA). This approach is often better for denser environments with cell radii of approximately 150 m.  Studies in RAN2 [5][6] and evaluations from test beds [7] show that the median error of the DL positioning method employed in LTE is 20 m or less and, as such, this makes OTDOA a better candidate for dense environments. 

Regarding whether standardized network based positioning will be available and used actively in networks depends on operator deployment and demands etc. In cases NW based positioning is deployed, it is likely and beneficial if existing technologies like OTDOA can be used and supported in conjunction with MDT due to it's accuracy compared with GNSS and fingerprinting. 
For E-UTRAN the current RRC measurement control procedures in 36.331 currently defines (RRM) measurement events closely associated with coverage attributes, for example events A1 –A5. The measurement configuration however does not include straightforward provisioning of location information reporting, since this is handled by a separate protocol, LPP. In view of MDT in Rel-10, and with the goal of reusing existing measurements and protocols, solutions should be based on current capabilities in UE and NW.

We assume that a tight correlation between UE measurements and position information is not needed, i.e., the position does not need to be estimated in at the same time as when the corresponding UE measurements (e.g. RSRP) are taken. A tight co-location of position estimation and UE measurements is of course desired for high-speed UEs, but not necessary since the position can be estimated at the time when the UE measurements are taken using position interpolation. This of course assumes that the UE measurements and position estimation are time-stamped. Further, use of network based positioning requires a continuous estimation and reporting of UE position during the MDT reporting. 
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Detailed proposal

pCR to Shadow TS 32.422 V1.1 [1]

	1st Modified Section


4.3
Triggering network based UE localization for UE measurements
4.3.1
General

As the UE tags MDT measurement results with location information by default, if such information is available in the UE, it is the default way to associate location information with MDT measurements and it is applicable both in case of immediate and logged MDT measurements. The other option to associate location information with MDT data is to obtain UE location information via network based localization function, in which case the network based localization procedure needs to be triggered together with MDT measurements. The network based localization applies only for immediate MDT.
The procedures for triggering network based localization together with MDT measurement activation are described below for E-UTRAN and EPC based activation.
4.3.2
Network based UE localization with E-UTRAN based UE measurement activation
The signalling sequence of triggering network based UE localization in connection with E-UTRAN based activation of UE network performance measurements is illustrated in Figure 4.3.2.1.
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Figure 4.3.2.1: Triggering network based UE localization with E-UTRAN based UE measurement activation
1. The procedure is started with the eNB receiving the Trace Session activation request from the EM, including the MDT configuration parameters. When eNB receives the Trace Session activation request from its EM, it shall start a Trace Session.
2. eNB shall start a Trace Recording Session for each UE satisfying the selection condition and shall configure the MDT measurements at the selected UEs. 
3. eNB shall signal the activation of the Trace Recording Session to the MME in order the MME can send the subscriber identities (IMSI, IMEI(SV) to the TCE for the given UE. If network based localization was requested in the MDT configuration received from the EM, the eNB shall indicate to the MME the request for triggering network based localization for the UE.
4. Upon receiving the Cell Traffic Trace message at the MME, the MME shall request localization from the E-SMLC for the given UE, if request for localization was indicated in the message. It shall be possible to request periodic reporting of UE location from E-SMLC.
5. The E-SMLC performs the legacy LPP protocol procedures with the eNB and/or with the UE, depending on the type of localization method emplyed and calculates the UE position, which is sent back to the MME.

6. The MME shall include the location report in a trace record identified by the Trace Session reference and Trace Recording Session reference of the particular UE and shall send the trace record with location data to the TCE.

7. The MDT measurement reports are collected from the UE by the eNB and are sent to the TCE. The MDT measurement results and location data can be correlated in the TCE.
4.3.2
Network based UE localization with EPC based UE measurement activation
The signalling sequence of triggering network based UE localization in connection with EPC based activation of UE network performance measurements is illustrated in Figure 4.3.2.2.
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Figure 4.3.2.2: Triggering network based UE localization with EPC based UE measurement activation
1. The procedure is started with the MME receiving the trace activation request from HSS for the particular UE.
2. The MME shall send trace activation for UE measurements toward the eNB. If network based localization is requested for the particular UE in the MDT configuration, the MME shall request localization for the UE from the E-SMLC. It shall be possible to request periodic reporting of UE location from E-SMLC.
3. The E-SMLC performs the legacy LPP protocol procedures with the eNB and/or with the UE, depending on the type of localization method emplyed and calculates the UE position, which is sent back to the MME.

4. The MME shall include the location report in a trace record identified by the Trace Session reference of the particular UE and shall send the trace record with location data to the TCE.

5. The MDT measurement reports are collected from the UE by the eNB and are sent to the TCE. The MDT measurement results and location data can be correlated in the TCE.
	End of modifications


_1347786950.doc


MME







eNB







UE







E-SMLC







TCE











EM











RRC  measurement config.











Location request







Legacy LPP procedures with eNB to transfer�location data or location assistance data







Location response







Legacy LPP procedures with UE to transfer�location data or location assistance data







MDT measurement results







Trace records (MDT measurement results)







Trace records (location results)







Correlate measurement records with location records







Trace Session Activation (MDT config.)







Start trace recording sessions, if location info is requested indicate it to MME







Cell Traffic Trace (localization required)




















_1347786682.doc


MME







eNB







UE







E-SMLC







TCE







Insert Subscriber Data (MDT config.)







HSS







Trace Start / UE Context Setup (MDT config.)







RRC  measurement config.







If location info is requested in MDT config, initiate localization toward E-SMLC







Location request







Legacy LPP procedures with eNB to transfer�location data or location assistance data







Location response







Legacy LPP procedures with UE to transfer�location data or location assistance data







MDT measurement results







Trace records (MDT measurement results)







Trace records (location results)







Correlate measurement records with location records
































