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	LCS-based
	PCC-based
	

	
	HSS based retrieval
	LCS based NPLI provision from MME to GMLC
	PCC-based
	Enhanced PS domain location reporting
	2-phase

	TR clause
	6.1
	6.3
	6.4
	6.2
	6.x

	Description
	The IMS AS uses Sh-pull towards the HSS to obtain the NPLI. This is an existing procedure.


	The P-CSCF contacts the GLMC in order to obtain the Cell-ID from the MME. This is existing functionality except that there is an indication that the request is for Cell-ID information only. This indication could be implicit (e.g. derived from the requestor identity and the QoS)

The solution relies on the PCC-based approach except for the PSAP selection (ECSCF queries the LRF, that may interact with a separate GMLC or contain an integrated GMLC)  and session establishment (SCSCF queries the GMLC).
	P-CSCF obtains location information by using the PCRF, and associated PCC signalling.

The PCRF obtains location information from the PS domain (S-GW/MME).

For session based services the location information is carried from the eNodeB to the P-GW (GTP) or to the S-GW (PMIP) in the Create Bearer Response. (in 6.4 it is assumed that the location has been reported by the eNodeB to the P-GW already)
. I.e. the location is first available when session setup is signalled.

For other services (e.g. messaging) the PGW (GTP) or the S-GW (PMIP) needs to request the location from MME/eNB when asked by the PCRF.
	P-CSCF obtains location information by using the PCRF, and associated PCC signalling.

The PCRF obtains location information from the PS domain (S-GW/MME).

The eNB will always reports the ECGI or CSGID when the signalling bearer transfers data and the location changed compared to the last reported location. Signalling is either via S1 to MME or via GTP to PGW. MME decides to send them on to the PGW, basically to filter repeated reporting that might happen due to RAB release/establsihment. (See 23.401 clause 5.9.2.)

The P-GW doesn’t report the location to the PCRF, to save signalling and to align runtime between IMS signalling on UP and location signalling on control plane..
	The user location sent from the UE (and originally obtained from the network) is used when handling the IMS signalling. In parallel with handling the IMS signalling the NPLI can be obtained (by eg using one of the other alternatives) and is used to validate the UPLI. If the UPLI is not considered valid the session is released.

	Impacts on PS domain
	None
	SLg reference point and MME updated
	A standalone location retrieval in PS domain is also needed for services without media and probably for session based services that fail.
	Detection of signalling bearer activity (impacts the eNodeB). In the GTP-U alternatives the P-GW or S-GW are impacted, and GTP-U is modified.
	Dependent on the method chosen for obtaining the NPLI

	Impacts on IMS
	Insertion of PANI by (all) Application Servers
	P-CSCF, S-CSCF, E-CSCF need to populate the PANI with information received from LRF or GMLC.

There are impacts on the Ml ref point (between S/E-CSCF and LRF).
	NOTE 1
	None


	The P-CSCF must validate the UPLI and release the session if necessary. The NPLI might need to be inserted in the release messages.

	Impacts on the UE
	None
	None
	None
	None
	None

	Other impacts
	None
	GMLC updated
	Rx and PCRF updated
	Rx and PCRF updated
	None

	Additional signalling
	new MAP/Diameter signalling

Sh-pull procedure
	new MAP/Diameter signalling

Query over Ml from the P-CSCF


	Possible additional signalling for location based service/routing and for call attempt records.
	None
	Dependent on the method chosen for obtaining the NPLI

	Support for PSAP selection
	Support only guaranteed in Home network (cannot be assumed that any roaming partner delivers detailed location/cell information to other networks.

Whether the PSAP selection works for unauthenticated UEs is FFS
	Allows the E-CSCF to have the location information before PSAP routing is performed.
	Yes, assuming P-CSCF will wait for location response before forwarding INVITE.
	Yes, assuming P-CSCF will wait for location response before forwarding INVITE.
	Yes, using the UPLI.

	Support of location information delivery to the PSAP
	Whether NPLI delivery to PSAP works for unauthenticated UEs is FFS
	Yes. The PSAP can retrieve location information by querying the GMLC.
	Yes for a SIP-based PSAP. Otherwise a GLMC-based solution needs to be used in parallel.
	Yes for a SIP-based PSAP. Otherwise a GLMC-based solution needs to be used in parallel.
	Yes for a SIP-based PSAP. Otherwise a GLMC-based solution needs to be used in parallel.

	LI support
	Requires use of PANI in SIP messages (clause 6.7)
	Requires use of PANI in SIP messages (clause 6.7)
	Requires use of PANI in SIP messages (clause 6.7)
	Requires use of PANI in SIP messages (clause 6.7)
	Requires use of PANI in SIP messages (clause 6.7)

	Charging support
	Requires use of PANI in SIP messages (clause 6.7)
	Requires use of PANI in SIP messages (clause 6.7)
	Requires use of PANI in SIP messages (clause 6.7)


	Requires use of PANI in SIP messages (clause 6.7)
	Requires use of PANI in SIP messages (clause 6.7)

	Roaming scenario support
	Home network support  only guaranteed as it may not be assumed that any roaming partner delivers detailed location/cell info to every other network
	Yes (IBCF update needed to allow PANI to be sent). (But what if the P-CSCF is in the HPLMN?)
	Yes (IBCF update needed to allow PANI to be sent)
	Yes (IBCF update needed to allow PANI to be sent)
	Yes (IBCF update needed to allow PANI to be sent)

	SMSoIP support
	Yes
	Yes
	Yes. Need new request  for non-session signalling.
	Yes
	Yes

	Impacts on session establishment performance
	Arrival of INVITE triggers request from AS -> HSS -> MME, and then paging via the eNB (for termination). Could be part of T-ADS interaction.
	Arrival of INVITE triggers request from P-CSCF -> LRF -> GMLC -> MME. The GMLC must also query the HSS to find the correct MME.
	Arrival of INVITE triggers request from P-CSCF -> PCRF -> P-GW -> S-GW -> MME (normal dedicated bearer activation signalling) for GTP.
Arrival of INVITE triggers request from P-CSCF -> PCRF -> S-GW -> MME (normal dedicated bearer activation signalling) for PMIP.
 The location is provided by the MME, but might involve interaction with the eNB.
	Arrival of INVITE triggers request from P-CSCF -> PCRF -> P-GW for GTP

Arrival of INVITE triggers request from P-CSCF -> PCRF -> S-GW for PMIP
	No impact

	Support for ICS
	Location provided by MSC to the HSS
	MSC provides location
	MSC provides location
	MSC provides location
	MSC provides location

	Impacts on session establishment time
	
	
	
	
	No impact

	Issues
	Terminating call issues (pre-paging results in slower session set up)

Difficulty to meet regulatory requirements as well as to create records in VPLMN since the P-CSCF does not get location information.
	Support of localized services for the terminating session case is FFS.


	Can session establishment continue in parallel with Rx signalling? Probably not, if special routing decisions need to be made.

P-CSCF cannot know which IMS message is last, especially when service setup fails. 

The P-CSCF may need to always retrieve NPLI when the first IMS message for a service arrives. 

In the terminating session case, location information is only for the first SIP response, and not when the INVITE arrives at the P-CSCF.

Not possible to retrieve the NPLI for call attempt CDRs (required for LI or data retention)
	Need to select between GTP signalling or GTP-U alternatives.

In the terminating session case, location information is only for the first SIP response, and not when the INVITE arrives at the P-CSCF.

Continuous NPLI update signalling towards P-GW (GTP) or S-GW (PMIP) when there is activity on IMS signalling bearers and when location changed. This issue is less severe when user plane solution is used to determine cell changes
A race condition exists in the GTP signalling variant. The P-GW also doesn’t know whether it will receive a location report from the S-GW or not. As a result, the location information used might be incorrect in some circumstances.  
	UPLI is used in processing of the INVITE until it is validated by the NPLI.
Other issues will be dependent on the method used to obtain the NPLI.

	Main advantages
	May benefit from optimised TADS procedures

Can retrieve the NPLI prior the IMS service processing

Works also when no bearer is set up (e.g. call attempts)

NPLI available with first INVITE.

Lowest number of total messages because of lowest number of nodes involved. 
.
	Works also when no bearer is set up (e.g. call attempts)

NPLI available with first INVITE.


	For successful session establishment no additional PS signalling whwn acceptable to have NPLI available later in service signalling flow
In case of connecting to/from external ISUP-based networks, no additional PS signalling.
Can provide new NPLI when session is modified for successful sessions.
	Minimal delay: NPLI available at P-GW (GTP) or S-GW (PMIP) for PCC at the same theme when the P-CSCF requests it

works also when no bearer is set up (e.g. call attempts)

Continuous update at PLMN, RAT, time zone change


	


NOTE 1: How will failed service setup be handled if the location comes not with INVITE but first with the SDP? If the service is rejected there is no further signalling to S-CSCF. For location based services on MO side first SDP and then decide on service delivery/routing?! Or always early media setup?
�Is it applied for 6.2?


� There is a delay, and this is increased if a guard timer is required.
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