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7
Overall Evaluation

7.X
General
In line with step 3 in Interim Conclusion in clause 8.1, this section evaluates each of the monitoring event listed in clause 5.1.2 against solutions in clause 6.1, 6.2, and 6.3 to find out the most optimum set of interface(s) used to realize the respective monitoring event.
In doing the evaluation, the following set of criteria is considered:

· Existing functionality is re-used or enhanced wherever applicable.
· The number of nodes involved in a monitoring event’s configuration and triggering should be kept to a minimum

· Signalling generated (due to the monitoring event’s configuration, or triggering) towards involved nodes is kept to a minimum

· Dynamic PCC is considered an optional feature. Even when dynamic PCC is employed by an operator, it may not be used for all subscribers. 
7.Y
Location of MTC device

7.Y.1
One-time retrieval of UE Location

UE location can be represented within the 3GPP system via different granularities eg area level (TA/RA/SA), or cell level (ECGI/CGI), node level (eNB, HeNB) etc. Here, it is assumed that applications can ask for 

1. “where is user X right now?” which translates to a one-time current location retrieval procedure in 7.Y.1.1.
2. “where was user X last seen?” which translates to a one-time last known location procedure in 7.Y.1.2.
7.Y.1.1
Current Location of UE
A one-time “current location” query requires UE to be transitioned, if not already, to CONNECTED mode depending on the accuracy (eg cell level) of wanted location.
Via HSS: Cell-level granularity for current location is supported via existing specs cf clause 5.2.2 of 29.272. HSS can request one-time location from MME/SGSN by setting "EPS Location Information Request" bits. If current location request bit is set, then MME/SGSN activates S1- location reporting to transition UE to ECM_CONNECTED by paging the UE, learns the UE’s current location (ECGI/CGI granularity), and then returns the location. If current location request bit is not set, then MME/SGSN provides stored location. In both cases, age of the location information is also provided by MME/SGSN.
MME-Location-Information ::= <AVP header: 1600 10415>

[E-UTRAN-Cell-Global-Identity]
[Tracking-Area-Identity]
[Geographical-Information]

[Geodetic-Information]

[Current-Location-Retrieved]

[Age-Of-Location-Information] 

[User-CSG-Information]

*[AVP]
Requested location granularity can be specified on Sh (eg if only serving MME/SGSN address is needed or ECGI level granularity is needed). 
Via PCRF: When dynamic PCC is deployed for a given user, one-time location retrieval is supported via existing IP-CAN modification procedures cf 23.401 clause 5.4.3. The procedure involves signalling from AF to UE via all EPC + RAN nodes. Requires for MME to be configured for retrieving current location cf 23.401 clause 5.4.3 step 8. In addition, CNO_ULI feature in Rel-12 introduced additional possibility of invoking this location reporting procedure only when one or more RAB(s) are established cf 23.401 clause 5.9.2.1, i.e. there is no reporting during signalling only transactions. 
Via MME/SGSN: 
For CONNECTED mode UEs: TA/RA-level location is always known by MME, and SA-level by 3G SGSN. No extra signalling towards RAN or UE is needed.  If ECGI/CGI-level granularity is needed, then one-time S1 or Iu- location reporting needs to be activated. 2G SGSN always knows cell-level granularity.
For IDLE mode UEs: RA/TA (list) is always known to MME/SGSN. If current cell level granularity is required, then UE has to be paged first to transition it to CONNECTED mode.

Via GMLC: 

23.271 clause 9.1.15 indicates how to satisfy a location request (EPC-MT-LR) via LCS for EUTRAN. In addition to the network elements shown in clause 6.x.y (new GMLC based soln for location reporting to be added to TR after this mtg) E-SMLC is also involved. When MME receives Location determination request from GMLC via SLg, it sends a NAS request for location positioning request (via NAS: GENERIC NAS DOWNLINK TRANSPORT msg). To allow sending of this message, ECM_IDLE mode UEs need to  be transition to ECM_CONNECTED mode. UE computes a response depending on location request, and sends it to MME which relays it to E-SMLC via SLs. At this point, 
If the requested location information and the location accuracy within the QoS can be satisfied based on parameters received from the MME, e.g. cell identity, the E-SMLC may send a Location Response immediately. Otherwise, the E-SMLC determines the positioning method and instigates the particular message sequence for this method as described in clause 9.3a. If the position method returns position measurements, the E-SMLC uses them to compute a location estimate. If there has been a failure to obtain position measurements, the E-SMLC may use the current cell identity to derive an approximate location estimate. If an already computed location estimate is returned for an UE based position method, the E-SMLC may verify consistency with the current cell. If the location estimate so obtained does not satisfy the requested accuracy and sufficient response time still remains, the E-SMLC may instigate a further location attempt using the same or a different position method. If a vertical location co ordinate is requested but the E-SMLC can only obtain horizontal co-ordinates, these may be returned.

Due to the nature of involved signalling, this option is only recommended for this event in case requested location accuracy/granularity can’t be mapped to existing 3GPP location concepts (eg area, cell etc). 
7.Y.1.2
Last known Location of UE
In general, last known location of a given UE may be considered stale. Therefore, request for this event should be used be used with caution. 
Via HSS: Isn’t always made available at HSS as part of normal S6a/d signalling e.g. In TAU w/o MME change, such reporting is deferred. Therefore, interaction w/ MME/SGSN is required to obtain last known location if requested by applications. Existing procedure of any time interrogation provides last know cell and age of that info to HSS.
Via PCRF: When dynamic PCC is deployed for a given user,  one-time location retrieval is supported via existing IP-CAN modification procedures cf 23.401 clause 5.4.3 if the UE is attached. The procedure involves signalling from AF to UE via all EPC + RAN nodes.. In addition, CNO_ULI feature in Rel-12 introduced additional possibility of invoking this location reporting procedure only when one or more RAB(s) are established cf 23.401 clause 5.9.2.1. In that case last known location after signalling procedures is not reported. A request to report location over Gx requires enhancements to decouple a request to report location from the provisioning of a PCC Rule.
Via MME/SGSN: Together with the age (see 7.Y.1.1) last known location is always available at last MME/SGSN.
Via GMLC: The mechanism and corresponding references are the same as in clause 7.Y.1.1 for GMLC based solution. Although GMLC based solution allows retrieval of last known location, the conditions under which it is allowed are very restrictive cf 23.271 clause 9.1.15 step 9, clause 9.1.4.3 etc.  To support this event, some functional enhancements are required in the LCS service architecture.
7.Y.3
Conclusions
A. One-time current location of UE: Conclusions 

If requested location granularity is at the serving node level (address of MME/SGSN) level, then HSS-based approach should be used.

If requested location granularity is at the area (TA/RA/SA) level, then either HSS-based or MME/SGSN based approach can be used.

If requested location granularity is cell (ECGI/CGI) level, then either HSS-based or MME/SGSN based approach should be used.
If dynamic PCC is used for a given UE, and when the requested location granularity is at area (ECGI/TA/RA/SA) then PCRF based approach may be used. However, it should be noted that PCRF approach can only render accurate current location if UE is ECM_CONNECTED and MME is configured to report appropriately.

If requested location granularity can’t be mapped to existing 3GPP location concepts (area, cell, node) eg when latitude+longitude+altitude is requested, or the SCEF does not have enough information to perform such mapping, then existing LCS mechanism should be used.

B. One-time last known location of UE: Conclusions

MME/SGSN based approach should be used.

If dynamic PCC is used for a given UE, then PCRF based approach may be used. However, it should be noted that PCRF approach can only render accurate current location if UE is ECM_CONNECTED and MME is configured to report appropriately.
If requested location granularity can’t be mapped to existing 3GPP location concepts (area, cell, node) eg when latitude+longitude+altitude is requested, or the SCEF does not have enough information to perform such mapping, then existing LCS mechanism should be used. To allow deterministic retrieval of this event via LCS, functional enhancements are required.
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