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7
Overall Evaluation

7.Y
Location of MTC device
7.Y.1
One-time retrieval of UE Location 
<<Covered in another P-CR>>
7.Y.2
Change in UE Location

UE location can be represented within the 3GPP system via different granularities eg area level (TA/RA/SA/PRA), or cell level (ECGI/CGI), node level (eNB, HeNB) etc. Change in location trigger can take one of two forms:

1. “Notify me when user X moves out of a given area”. Area definition could be cell level (CGI/ECGI), LA/TA/RA level, Presence Area reporting level, or other formats e.g. shapes (e.g. polygons, circles) or civic addresses (e.g. streets, districts etc.) as referenced by OMA Presence API. This is covered in 7.Y.2.1. It may be requested with additional criteria such as granularity etc.
2. “Notify me when user X moves.” We will refer to this as continuous reporting. It may be requested with additional criteria such as maximum number of reports, reporting interval, granularity etc. This is covered in 7.Y.2.2.
In either case, application(s) are typically not expected to be aware of 3GPP network’s internal state eg attach, detach, idle, connected etc. Therefore, it is expected that such change event triggers are persistent, until the trigger validity criteria is reached, through such state transitions for both UE and the network.
7.Y.2.1
Reporting upon change of location area 
Via HSS: Change location triggers and associated logic isn’t available at HSS. To do will require enhancements to HSS, and MME/SGSN, and will also result in increased signalling to/from nodes (MME/SGSN and SCEF) and HSS. This method isn’t considered suitable.
Via PCRF: PRA feature introduced in Rel-12 allows for detection of UE’s movement in and out of a certain area called PRA. PRA could either be 

· defined in MME/SGSN, and reference by PCRF via a PRA-Id OR
· be provided by PCRF to MME/SGSN. In this case it could be a list of TA/RA/CGI/EGI/SAI/eNB-Id etc. Stage 2 specs have a restriction that such list, if sent, should be kept short. 29.274 has defined: TAI (15 at most), Macro eNodeB ID (63 at most), Home eNodeB ID (63 at most), ECGI (63 at most), RAI (15 at most), SAI (63 at most) and CGI (63 at most) which compose the PRA.
It should be noted that for Rel-12 PRA feature to work, homogenous feature support across PCRF, PGW, SGW, SGSN and MME is required.
For PCRF based approach, Rx enhancement to support notifications of change location is required. Change of location event trigger require enhancements in PCRF/SPR to support configuration of the location change event in the PCRF/SPR that is not related with an IP-CAN session. Both an operation to subscribe and unsubscribed to change of location with different granularity levels over Rx is required. Mechanisms to allow persistence of trigger even when UE has no IP-CAN session(s) is also required and details are FFS.
Via MME/SGSN: Similar to description for PCRF approach wrt PRA with the exception that there isn’t a protocol limit on the # of areas which can be defined on the serving node. Mechanisms to allow persistence of event trigger even when UE is detached is required. One possibility to realize this would be:
i) SCEF stores trigger context in HSS. Event trigger details include trigger destination (FQDN of SCEF) etc. Trigger context should also be stored in MME/SGSN (E)MM context information. The new MME/SGSN during normal location update procedures w/ HSS will get the trigger context, and will notify SCEF of when the requested event occurs.
ii) 
7.Y.2.2
Continuous Reporting of Location
Via HSS: Change location triggers and associated logic isn’t available at HSS. To do will require enhancements to HSS, and MME/SGSN, and will also result in increased signalling to/from nodes (MME/SGSN and SCEF) and HSS. This method isn’t considered suitable.
Via PCRF: Various change location triggers are supported on Gx and downstream to various EPC nodes. All change location PCC triggers except PRA would be applicable for this event. In addition, if ECGI/CGI-level granularity is needed, then continuous S1 or Iu- location reporting needs to be activated on every eNB/RNC the UE moves to. For PCRF based approach, Rx enhancement to support notifications of change location is required. Change of location event trigger require enhancements in PCRF/SPR to support configuration of the location change event in the PCRF/SPR that is not related with an IP-CAN session. Both an operation to subscribe and unsubscribed to change of location with different granularity levels over Rx is required. Mechanisms to allow persistence of trigger even when UE has no IP-CAN session(s) is also required and details are FFS.

Arming some of the PCC change location triggers eg cell-change (ECGI_CHANGE) triggers may result in excessive signalling across the network. PCC defines other mechanisms to avoid excessive signalling for granularity larger than cell-level eg TA-change (TAI_CHANGE).
MME may be configured to report certain triggers like ECGI/TAI change only when one or more E-RAB(s) are established. This is a node-wide configuration not a per-user configuration. So, careful coordination between MME/SGSN configuration and PCC change location triggers is required. 
Via MME/SGSN: 
True IDLE mode mobility isn’t tracked anyways. For an IDLE mode UE, RA/TA (list) is always known to 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 continuous S1 or Iu- location reporting needs to be activated on every eNB/RNC the UE moves to. 2G SGSN always knows cell-level granularity.

Mechanisms to allow persistence of event trigger even when UE is detached is required. One possibility to realize this would be:

i) SCEF stores trigger context in HSS. Event trigger details include trigger destination (FQDN of SCEF) etc. Trigger context should also be stored in MME/SGSN (E)MM context information. The new MME/SGSN during normal location update procedures w/ HSS will get the trigger context, and will notify SCEF of when the requested event occurs.

7.Y.1.3
Recommendations
A. <<Covered in another P-CR>>
B. <<Covered in another P-CR>>
C. Reporting upon change of location area: Recommendation: 

C.1 If reporting of change of location area is required, and number of presence area is large, then MME/SGSN based approach should to be used. Solution i) in 7.Y.2.1 is recommended for allowing persistence storage of event trigger even when UE is detached.
C.2 If reporting of change of location area is required, and if PCC is deployed for a given UE, and presence area definition is a short list, then either PCC solution or MME/SGSN solution may be used for this. For MME/SGSN based solution, Solution i) in 7.Y.2.1 is recommended for allowing persistence storage of event trigger even when UE is detached. For PCRF based solution, mechanisms to allow persistence of trigger even when UE has no IP-CAN session(s) is also required and details are FFS. In such solution, careful coordination between MME/SGSN configuration and PCC change location triggers is required.
C.3 If reporting of change of location area is required, but requested location granularity can’t be mapped to existing 3GPP location concepts (area, cell, node) eg when latitude+longitude+altitude is requested, then existing LCS mechanism should be used.

D. Continuous Reporting of Location: Recommendation: 

D.1 If continuous report of change in location is required, and requested granularity is at the node (eNB/HeNB), area (TA/RA), or cell (ECGI/CGI) level, then MME/SGSN based approach should be used. Solution i) in 7.Y.2.1 is recommended for allowing persistence storage of event trigger even when UE is detached.

D.2 If continuous report of change in location is required, and requested granularity is at the area (TA/RA) level, and if dynamic PCC is used for the given UE, then PCRF based approach may be used. For PCRF based solution, mechanisms to allow persistence of trigger even when UE has no IP-CAN session(s) is also required and details are FFS. In such solution, careful coordination between MME/SGSN configuration and PCC change location triggers is required.
D.3 If continuous report of change in location is required, but requested location granularity can’t be mapped to existing 3GPP location concepts (area, cell, node) eg when latitude+longitude+altitude is requested, then existing LCS mechanism should be used.
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