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This contribution evaluates netloc solutions with regard to requirements from the TR’s scenario sections and suggests some initial conclusions.
Discussion
Initially it was intended to generate a comparison table showing the different aspects for a number of different service scenarios, like MO and MT successful and unsuccessful calls, MO and MT services without separate media/bearer setup (e.g. SMS), location dependent service for the different types and directions of services, … However there is a lot of overlap of the scenario specifics that a solution has. Therefore the pros and cons are just listed in general and only if specifics apply only to a subset of services then this is mentioned separately.

For the comparison the model of “6.7 Distribution of location information” is assumed. i.e. the P-CSCF retrieves the NPLI from the PS domain and is responsible for distribution of NPLI inside the IMS domain. This is due the situation that in roaming situation only the IMS entities of the serving network (i.e. the P-CSCF) will always get detailed information. For IMS entities in the H-PLMN it may be conditional, i.e. depending on roaming and/or type of network/operator cooperation scenarios there will be only information of higher granularity (e.g. no cell level location) transferred between PLMNs.
Besides the services scenarios above the comparison considers following requirements that are derived from the scenario sections:
-
Provide all IMS nodes timely with NPLI to not delay call setup,

-
consider also roaming,

-
online charging,

-
location dependent services

In addition, aspects like impact on existing functionality, e.g. on IMS procedures, need to be considered.

Comparison

HSS based cell retrieval

- does not work in roaming case as P-CSCF gets no cell, which is also not possible via S-CSCF
- pre-paging on terminating side delays call/service setup

- TADS like interrogation of SGSN and MME with signalling via HSS to get cell with latest contact

~ small delay for fetching cell on originating side as UE is already connected

+ may be combined with TADS optimisation approaches

+ may be acceptable when localised services require fetching cell before IMS service processing

+ works in same way for successful service setup with/without bearers and for call attempts

+ works with basic IMS flows, i.e. NPLI available with INVITE and does not require extra inquiry for CDRs related to call attempts, e.g. when no bearer is set up

Enhanced PS domain location reporting
- continuous NPLI update signalling towards P-GW when there is activity on IMS signalling bearers
- not suited for terminating location dependent services that need NPLI before routing the call

+ minimal delay, NPLI available at P-GW for PCC at the same time when the P-CSCF may request it

+ works in the same way for successful service setup with/without bearers and for call attempts

+ provides continuous update during the call, thereby also PLMN, RAT or time zone change for CDRs

+ suited for originating location dependent services that need NPLI before routing the call

~ terminating location dependent services that need NPLI before routing the call might need anyhow e.g. TADS

Direct Cell-ID provision from MME to GMLC
- it is probably not acceptable to adopt: when roaming the Cell-ID is pushed to H-GMLC via V-GMLC
- requires deployment of LCS elements in visited and home PLMN

- adds obviously some call/service setup delay, especially in roaming situations

Location information provision using EPS and PCC Framework
- interaction with IMS signalling not clarified by the solution proposal
- NPLI for call attempts requires modification of call procedures as “authorisation of QoS” might not happen

- requires modification of IMS procedures as NPLI is not available with INVITE, but first after bearer setup

- current processing of BYE doesn’t wait for release of bearers to carry any NPLI, waiting may impact call duration in CDRs; not possible without waiting as there is no signalling after BYE to carry NPLI
- PS bearer setup does not provide a cell update from eNB, the PS domain signalling provides the “MME’s last know cell”

- combined with another request based mechanism for “no-call-services” like SMS

+ for successful calls no extra PS signalling when “MME’s last known cell” is sufficient
+ updates during the call could be requested when media/bearers are set up, e.g. to report RAT, CSG, PLMN or time zone change

LCS based location provision
- obviously the same problems as with solution “ Direct Cell-ID provision from MME to GMLC”

Correlation of IMS and IP-CAN CDRs
- although technically feasible it generates too much data when recording all cell and other changes for PS bearers to be able later to synchronise with IMS events for an arbitrary point in time
- As the correlation is basically post processing the solution is not suited for any situation that require correlated information immediately, e.g. online charging or location dependent services
Cell ID via GTP-U request for non-Session based IMS
- is just a partial solution to complement solution “Location information provision using EPS and PCC Framework”

- this solution is pulling the cell by signalling in the PS domain user plane; it needs to be extended to cope with ISR

- in difference to this “Enhanced PS domain location reporting” describes some push approach also in user plane

Conclusion
Most solutions don’t describe yet enough details to cope with all requirements and/or service scenarios. However based on current status it may be possible to conclude on some areas.
As a first step it is suggested to conclude adoption of the model described under “6.7 Distribution of location information”. Finer granular location and other NPLI information as well as more frequently updated information may be assumed to be always available only within the visited network. Information provided to the home network may be limited by privacy requirements, by national/regional legal obligation and also by system traffic load considerations. It should be also noted that any finer granularity or more frequent update of information needed e.g. for LI falls usually under sovereign power of the visited country and is required to be available within the visited country. LI itself is usually required not to be noticeable and provision of information outside the visited country requires quite likely specific contracts. As only the P-CSCF is always in the visited network it should get the granularity and frequency of NPLI as needed for charging and LI and provide other IMS nodes with granularity and frequency of NPLI as needed and allowed. As the percentage of roamers is not negligible the model of 6.7 should be adopted in general, also to avoid multiple solutions.
From the proposed solutions it may further be concluded that there is no common solution satisfying all requirements. It is suggested to separate into a basic solution satisfying most requirements and a specific solution for NPLI based service provision for terminating services. This as the latter usually requires to page the terminating UE before final service processing or delivery decision. This is extra overhead not suitable for common service handling and also not done in CS domain.
Further it is suggested to adopt a model where the PS domain provides the IMS with NPLI via PCC. I.e. the information is provided to the P-CSCF and from P-CSCF it is further distributed to other IMS entities as needed. 

For such PCC based NPLI provision there are basically a push and a pull model for bringing NPLI from RAN to PCRF. These two models should be evaluated and discussed further with regard to timing requirements, needs for NPLI updates during a call and impact on IMS procedures. The latter needs specific considerations as having NPLI in time for carrying with SIP messages may require modifications of current standard IMS call flows.
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