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Abstract of the contribution: Some further assessment and proposed way forward is proposed. 
Introduction

The conclusion discussion so far has been very focused on one particular call case, i.e., sessions over PS access that mainly require the NPLI during the session response. However, it is just as important to try to conclude on the other call cases as well, in particular ICS related scenarios (both with MSC Server enhanced for ICS and not) as these may very well constitute a large percentage of the calls before full VoIP PS coverage is available. In addition to the different call cases, there is also a need to analyse the different scenarios more and the requirements it has on NPLI during session setup. 

Discussion

From the proposed solutions it can be concluded that there is no common solution satisfying all scenarios. Different solutions for different scenarios may have to be put in place. 

It is suggested to analyse the different scenarios considering whether NPLI is required, or not, during the execution of the corresponding IMS events (i.e. before session establishment/modification can be committed) as shown in the following table. 

	 
	Session Initiation  (Offer)
	Session Response   (Offer Response)

	Lawful Interception (LI)
	If available
	Must

	Data Retention (DR)
	If available
	Must

	Charging
	If available (NOTE)
	Must

	Emergency
	Must
	-

	Routing Localized Services
	Must
	-

	Location Based Service Triggering
	Must
	-


NOTE: 
In case of on-line charging using location-based fees, it may be required to have NPLI in real time already at session setup. 

This can help to determine when and where within the signalling flows, NPLI should be made available to IMS nodes and thus which of the proposed alternatives would suit best for each type of scenario. 
Scenarios Not Requiring NPLI during Session Initiation
Lawful Interception, Data Retention and Charging scenarios (except on-line charging based on location) do not require in principle NPLI during session (establishment/modification) initiation. For these cases, it is enough to get NPLI at “chargeable events”, i.e. session establishment completion at reception of 18x response or even 200 OK / ACK. 

This means that in principle active location retrieval might not always be needed in these cases, so the off-line correlation option (clause 6.6 in TR 23.842) would to a certain degree satisfy these scenarios with overall low impact. 

Alternatively, a solution based on active location retrieval via the PCC framework suits fine in these scenarios as P-CSCF executes already PCC interactions at reception of SDP answer both at the originating and terminating side. In particular, the alternative based on GTP-C described in section 6.2 of TR 23.842. will be the most appropriate of the PCC-based alternatives described in the TR as it can be used with current PCC interaction without adding much delay (in form of waiting for the response from PCC). 

Following this approach, P-CSCF should then propagate NPLI towards the rest of relevant nodes in IMS requiring NPLI for LI, DR and Charging purposes. The P-CSCF shall include NPLI within the PANI header at 18x/200 responses at the terminating side while at the originating side, PANI header including NPLI should be included within ACK/PRACK responses (or updates) instead.

When MSC Server enhanced for ICS is used, it is expected that it is enough that the MSC Server propagates the NPLI. 

When ICS using the Mg (MGCF) variant is used, the PCC framework will not be available. If using off-line correlation is not considered good enough, then the HSS approach would be an option in this scenario. However, it needs to be pointed out that for terminating cases, the fetching of the NPLI over Sh is not required to be done until the SDP answer is received (hence, there is no risk for double paging and race conditions, see also discussion below). 

Scenarios Requiring NPLI during Session Initiation
For scenarios which require NPLI during session (establishment/modification) initiation in order to make e.g. charging, routing and/or service triggering decisions based on location before the actual session establishment/modification can be completed, active location retrieval from IMS nodes is needed.

NPLI will be required for the execution of these scenarios in the HPLMN at the S-CSCF (or AS) already at reception of the SIP Request both at the originating and terminating side. It is important to note that there is no need for this information at the P-CSCF at the originating side during the call setup for these scenarios (as it is only used for service specific usage). 

A solution based on active location retrieval over the PCC framework would not suit these scenarios. In addition to the involvement of additional reference points, at the originating side, the P-CSCF would be required to execute interactions with the PCRF only for the purpose of retrieval of user location information. Mind that for the general case, P-CSCF will not be required to interact with the PCRF until reception of the SDP offer response. At the terminating side, NPLI would not be available at the S-CSCF (not even the “latest-known” location) at the reception of the SIP request as P-CSCF is not even reached at that point of the session establishment/modification flow. This option would be neither valid in ICS scenarios where P-CSCF/PCC is not even available.  
The identified scenarios requiring NPLI during session initiation are not expected to be required for all calls and all services. Hence, it is believed that a separate solution to solve these use cases is motivated. In particular to ensure that the solution for the other scenarios not requiring NPLI during session initiation can be optimized for that case, and will not e.g., require PCC interaction at SDP offer (and the need for wait for this) prior setting up the call, which would delay the call setup. 
A solution based on location retrieval via HSS should be sufficient to satisfy this type of scenarios: 

-
The first AS in the chain initiates NPLI retrieval from the IP-CAN via the HSS. Specific application logic based on location (e.g. online charging based on user location) can be executed after retrieval of NPLI at this first AS.

-
NPLI is propagated to S-CSCF within PANI header and corresponding logic based on location (e.g. routing, service triggering) is executed after invocation of the first AS in the chain.
-
Proper definition of service triggers in HSS can be used to trigger active location retrieval and corresponding logic in ASs and S-CSCF on a per user basis.

-
There is in principle no need to propagate the NPLI to the P-CSCF as NPLI is not required at P-CSCF to make any decision during session establishment/modification. P-CSCF is only required to record NPLI for Data Retention, Lawful Interaction and Charging purposes where a solution based on the mechanisms described in previous section should be in place.
-
At the terminating side it will be usually required to page the terminating UE in order to obtain the “most up-to-date” user location information. This is an extra overhead not suitable for common service handling and also not done in CS domain. Paging the terminating user should be considered optional and only enabled if strictly required for efficient service delivery. 
This alternative is already available for use without any standardization impact. 
Conclusion and Recommendation

It is recommended to use different solution approaches for scenarios requiring NPLI during session initiation and those which do not. 

-
Scenarios that does not require NPLI during session initiation (Data Retention, Lawful Interception and Charging), are recommended to be based on off-line correlation procedures as far as possible. When this is not considered to be enough:

-
Use a PCC based solution (based on GTP-C in section 6.2 in TR 23.842) when Gm is available, 

-
Use MSC Server added NPLI when an MSC Server enhanced for ICS/SRVCC is used, 

-
Use of HSS option when breakout to MGCF is required (with the clarification that HSS interaction could be done at SDP answer for terminating calls to avoid double paging). 

-
Scenarios requiring NPLI during session initiation (location based online charging and routing/triggering of location services) shall be satisfied using HSS alternative. For the terminating case, paging the user should be optional. 

If the above conclusion is agreeable, it is proposed to be added to (merged with) the conclusions of the TR. 
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