3GPP TSG-SA5 (Telecom Management) 
S5-103187
Meeting SA5#74 15 - 19 Nov 2010; Jacksonville, USA


Source:
Alcatel-Lucent
Title:
pCR UE initiated network assisted location information
Document for:
Approval

Agenda Item:
6.5.3 Management of UE based network performance measurements (470042)
1
Decision/action requested

Agree to introduce the proposed changes into shadow TS 32.422
2
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3
Rationale

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 and to understand where potentially new cells are to be deployed etc. Further on, for coverage and capacity work, it is important to have accurate position info tagged to the measurements in order to better understand how to tune different parameters. This requires position info that can pinpoint an accurate location of the problem area. 

One option is to rely on any positioning information available in the UE (GPS) 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. This will result in a very small sampling of the UEs and quite indeterministic.
Another option is to rely on network assisted positioning methods. Note: it has already been determined that using OAM to intiate location is not a viable approach.
The UE would have to establish a connection to the network to obtain network assistance for LCS.  Therefore, best effort” is the recommended solution for logged MDT to minimize UE impact/strain when the UE would otherwise remain idle
For Immediate MDT the following options for coordination between network based positioning and MDT can be identified:

1. UE initiated network assisted: a UE configured for MDT measurements requests localization from the network (from E-SMLC) and puts the location result into the measurement report. The eNB gets the measurements and the location together providing the accuracy and the data without any correlation by post processing systems.
2. eNB initiated: 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 requested: 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.
Periodic location reporting is important but periodic LCS reporting was excluded from E-UTRAN.  If either the MME or eNB would initiate periodic LCS, either the MME or eNB would have to initiate each request at the required period or periodic LCS would have to be specified.

Without taking that into consideration, the eNB is more aware of MDT triggering events and UE MDT capabilities than the MME (especially the geographical based MDT triggers based on UE capabilities which are probably the high runners for coverage hole identification), the eNB would be a better choice as compared to the MME to initiate LCS.  

Some drawbacks are: Correlating MME or eNB obtained locations with UE MDT reports is additional overhead as well as the additional overhead for the MME or eNB to oversee periodic LCS per UE with active MDT.

UE initiated LCS has benefits in being in the same entity that is collecting the periodic MDT measurements.  As LCS technologies have been evolving over the years, and UEs have been becoming more powerful, LCS capabilities in the UE can often determine position with no or minimal dependency on the network.   Therefore, if the MDT client/function includes LCS client functionality, the UE would be the optimal solution. This is because the UE would only have to initiate a Mobile Originated LCS Request (MO-LR) if it needed network assistance.  When the UE could determine its position without network assistance, MO-LR would not be invoked.  (e.g., A UE may need to initiate a single LCS request at the start of MDT, once it receives initial assistance, it may be able to determine subsequent position without any further network assistance).  This would allow LCS to be collected with less impact to the network than eNB or MME initiated LCS.

It is possible that MO-LR could be used in Rel.10 without further specification.  The MO-LR includes the “LCS Service Type”.  Per TS 23.271 LCS Service Types 100-127 are for “Service Provider & Operator Specific Services” and Defined by Service Provider & Operator.  Therefore, a Service Type value in this range could be used for MDT.  (Note: TS 22.071 Annex C has additional attributes for service provider LCS, such as service authorization is not required.) 

When the UE needs network assistance to obtain its position, the UE can initiate a MO-LR indicating the MDT LCS Service Type.  The UE can also include any known LCS measurements in the MO-LR which can aid in reducing the signaling necessary to obtain position.  The UE can then include the obtained position in the MDT report.  

For subsequent MDT measurements, the UE can either determine its own position based on the initial set of assistance data or initiate a new MO-LR. Further specification is not necessary for MO-LR since the MDT function can control obtaining location at the necessary periods.
4
Detailed proposal

pCR to Shadow TS 32.422 V1.1 [1]

	1st Modified Section


4.3
Triggering UE initiated network assisted location information for MDT
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. UE configured for MDT measurements requests localization from the network (from E-SMLC) and puts the location result into the measurement report. The eNB gets the measurements and the location together providing the accuracy and the data without any correlation by post processing systems. The UE would have to establish a connection to the network to obtain network assistance for LCS.  Therefore, the procedure described below is for immediate MDT and best effort” is the recommended solution for logged MDT to minimize UE impact/strain when the UE would otherwise remain idle. 

The procedures for triggering UE initiated network assisted location information together with MDT measurement activation are described below for E-UTRAN and EPC based activation.

4.3.2
Location information with E-UTRAN based UE measurement activation

The signalling sequence of triggering location infroamtion for 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 location 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 which includes request to collect location information. 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 so MME can send the subscriber identities (IMSI, IMEI(SV) to the TCE for the given UE

4. UE sends a MO-LR request to E-SMLC for a single LCS request at the start of MDT, once it receives initial assistance, it may be able to determine subsequent position without any further network assistance. 
5. UE will record the location information along with the MDT measurements and that will be sent to the eNB in the RRC message.
6. The MDT measurement reports which includes the location that are collected from the UE by the eNB are sent to the TCE. The MDT measurement results correlated with location can be used in the network.

4.3.2
Triggering location information with EPC based UE measurement activation

The signalling sequence of triggering network based UE location information 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 UE initiated location with EPC based UE measurement activation

1. The procedure is started with the MME receiving the trace activation request from HSS or/and IRPManager for the particular UE.

2. When the MME identifies a UE satisfying the selection condition the MME shall send trace activation for UE measurements toward the eNB with MDT configuration including request to collect location information. 
3. eNB shall send this confirguration to the UE and shall configure the MDT measurements at the selected UEs. 

4. UE sends a MO-LR request to E-SMLC for a single LCS request at the start of MDT, once it receives initial assistance, it may be able to determine subsequent position without any further network assistance. 

5. UE will record the location information along with the MDT measurements and will be sent to the eNB in the RRC message.
6. The MDT measurement reports which includes the location are collected from the UE by the eNB and are sent to the TCE. The MDT measurement results correlated with location can be used in the network as well as for post processing.

	End of modifications
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