SA WG2 Temporary Document

Page 6

SA WG2 Meeting #113
S2-160124
25 - 29 January 2016, Saint Kitts, KN
(revision of S2-16xxxx)
Source:
NEC
Title:
Evaluation of Solution#1
Document for:
Approval

Agenda Item:
6.6
Work Item / Release:
FS_V8 / Rel-14
Abstract of the contribution: this contribution discusses the evaluation of solution#1 of TR 23.749.
Discussion
Solution #1 of TR 23.749 on PCRF based VPLMN-ID and Local Database based non UE detectable emergency session addresses two key issues subsequently:
-
Key Issue 3 - Determination of the ID of the visited PLMN at IMS Entities in HPLMN and

-
Key Issue 2 - Handling of non UE detectable Emergency Session, 

For this reason the evaluation is also split into the two blocks, further called solution #1a for key issue 3 and solution #1b for key issue 2.

Evaluation of Solution #1a on Key Issue 3:
Other solutions introduced in this TR utilize NetLoc procedures or subscription to PLMN change in order to retrieve the VPLMN ID. 
NetLoc procedures are very heavy in terms of signalling and provide more information than actually required, i.e. ECGI and UE timezone. NetLoc may not work with all roaming partners since the exposure of ECGI to other networks may not be desired or simply because NetLoc is not supported. 
Subscription to the PLMN change is a better solution than the NecLoc based ones, since it provides only the VPLMN ID. However PLMN change does not ensure service continuity, since in the roaming case the bearers would need to be re-established and a IMS re-registration would be required as consequence of the most likely IP address change. This may also apply to the case when the two PLMNs belong to the same operator, since in large countries the infrastructure is separated per geographical area and the IP addresses are belonging to different pools. 
Solution #1a provides a One Time request to the retrieve the VPLMN ID. The PCC procedures between the originating P-CSCF and the PCRF at IMS session establishment are already standardized in TS29.213 and the VPLMN ID is always present in the Create Bearer Request in the Serving Network information element. Summarizing, Solution #1a relies on existing functionality without further stage 3 impacts.
Solution #3 on determination of PLMN-ID via HSS interaction is not considered in this evaluation since it relies on exchanging information between the potentially separated parts of EUTRAN and IMS databases in the HSS.
Evaluation of Solution #1b on Key Issue 2:
Solution #1b is based on the assumption that the VPLMN ID is provided to the P-CSCF at time of IMS registration. According to TS 23.167 and TS 24.229 the P-CSCF has the requirement to detect the non UE detectable emergency session and to take appropriate actions according to the regulations. For home routed traffic the P-CSCF therefore needs to be able to compare any further dialled number with the emergency service candidates of the roaming partner. 
Wikipedia gives a good overview of the various emergency numbers in the world:

https://en.wikipedia.org/wiki/List_of_emergency_telephone_numbers
Approximately 1/3 of all listed countries do not use 911 or 112 as emergency call number.

Although Solution #1b proposes to query an implementation dependent database in order to compare the dialled number with the possible emergency numbers in the visited country, it can also be accomplished by configuring those possible emergency numbers in the P-CSCF via O&M. The number of countries to be checked is limited to the roaming partners of the mobile operator and also even more limited only to the ones that offer LTE roaming with home routed traffic. Also, the emergency number is most likely a static number, i.e. not changing periodically. In summary existing specification already allows P-CSCF to check the non UE detectable emergency numbers and how these additional numbers are known by P-CSCF is implementation issue.
The check of the non UE detectable emergency numbers within the P-CSCF is done there today thus the impacts to the P-CSCF are very limited, extensions are only made by knowing the numbers not only for one country (LBO) but for multiple countries.
Start of 1st Change

6.1
Solution #1: PCRF based VPLMN-ID and Local Database based non UE detectable emergency session
6.1.1
Description

This is a solution for:

-
Key Issue 3 - Determination of the ID of the visited PLMN at IMS Entities in HPLMN and
-
Key Issue 2 - Handling of non UE detectable Emergency Session, 
A non UE detectable emergency number in the VPLMN can be considered as Geo-Local Number and therefore, the HPLMN has to perform number translation taking both UE location and dialled non UE detectable emergency number into account at the HPLMN.

With respect to key issue 3, the HPLMN obtains a UE location on the granularity of the VPLMN ID by querying the PCRF at the time of the SIP registration. A mechanism is already defined in TS 24.229 [10] sub-clause 4.7.5.
With respect to key issue 2, the P-CSCF can query a database for locally used emergency call numbers. The handling of non UE detectable emergency calls are based on the local regulations, e.g. the P-CSCF can reject with a 380 response, or provide an indication to use CS in the VPLMN or provide a local P-CSCF address to try an unauthenticated IMS emergency session.
The following figure shows the corresponding call flow for this functionality:




[image: image2.emf]VPLMN HPLMN

]
UE : PGW PCRF P-CSCF S-CSCF
I
I | |

1. Initial Attach

T
2. REGISTER >
3. AAR (PLMNI-D request)

4. AAA

5. RAR (PLMIN ID)
3

6. Look up emergency
numbers for this

7. RAA
4‘—

8. REGISTER
— »










 

UE  PGW  PCRF  P-CSCF  S-CSCF 

VPLMN  HPLMN 

1. Initial Attach 

6. Look up emergency 

numbers for this 

PLMN 

2. REGISTER 

3. AAR (PLMNI-D request) 

4. AAA  

8. REGISTER 

7. RAA 

5. RAR (PLMN ID) 


Figure 6.1.1-1: IMS Registration and Location Retrieval
1.
The UE attaches to the VPLMN and establishes bearer(s) to the PGW in the HPLMN.

2.
The UE sends a SIP REGISTER to the P-CSCF.

3.
The P-CSCF sends an AAR with a one time Serving network information (PLMN-ID) request to the PCRF .


4.
The PCRF provides an AAA to the P-CSCF.


5.
The PCRF provides a RAR to the P-CSCF with the VPLMN ID  The VPLMN-ID is provided by the PGW to the PCRF at IP-CAN session establishment within the 3GPP-SGSN-MCC-MNC AVP (See TS 29.212)
NOTE 1: The PGW has the VPLMN ID available from the time of the initial Create Session Request.
6.
The P-CSCF may query a database for local emergency numbers and may store them for later comparison with incoming requests from this PLMN using short codes.

NOTE 2:
The database query is implementation dependent. The database may be provided and updated based on inter-operator agreements or maintained and hosted by GSMA for S8HR operators.
7.
The PCRF acknowledges the RAR with a AAA.
8.
The P-CSCF includes the VPLMN ID in the P-Visited-Info header and forwards the REGISTER to the S-CSCF.
The following figure shows the detection in the P-CSCF of a non UE detectable emergency call. 
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Figure 6.1.1-2: Detection of non UE detectable emergency call
1.
The UE registers to IMS according to Figure 6.1.1-1.

2.
The UE sends a SIP INVITE with a non UE detectable emergency nr of the VPLMN.

3.
The P-CSCF compares the Request URI with the local emergency numbers for this PLMN and detects the emergency call . The P-CSCF may continue either with step 4a or 4b.

4a.
The P-CSCF forwards the INVITE to the S-CSCF.

4b.
The P-CSCF rejects the request by sending an error message to the UE and pointing to different actions, e.g. try emergency call in CS, provide a local P-CSCF address for unauthorized emergency call in VPLMN (emergency attach must be supported by VPLMN).

6.1.2
Impacts on existing nodes and functionality
For Key Issue #3 (PLMN-ID at IMS entities)

P-CSCF retrieves the PLMN ID when it receives SIP Register message via a new or existing Diameter AVP in the request to the PCRF.
The PCRF provides the PLMN-id to the P-CSCF.
For Key Issue #2 (non UE Detectable emergency call)

P-CSCF: P-CSCF requests access network information at time of SIP Registration and holds or queries a database with local emergency numbers of roaming partner networks and compares incoming requests with such numbers. Handling of non UE detectable emergency calls are based on local regulations.


6.1.3
Solution Evaluation

Editor's note:
Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause.

6.1.3.x Evaluation of Solution #1a on Key Issue 3

The solution utilizes the information which is already provided today in GTP to the PGW in the Serving Network information element and performs only a One Time request at time of IMS registration. Solution #1a does not have any stage 3 impacts.
6.1.3.y Evaluation of Solution #1b on Key Issue 2

The P-CSCF has to compare the dialled number in the SIP Invite with the emergency numbers of the VPLMN as it is done today. The only enhancement is the extension of the comparison from one country to multiple countries. The maintenance of emergency numbers for countries not using 911 or 112 is very limited to those PLMNs who are roaming partners and in addition offer home routed LTE roaming.
End of 1st Change
Start of 2nd Change
7
Overall Evaluation
Editor's note:
This clause will provide evaluation of different solutions for each key issue.
Evaluation of Solutions on Key Issue 3:
Other solutions introduced in this TR utilize NetLoc procedures or subscription to PLMN change in order to retrieve the VPLMN ID. 

NetLoc procedures are very heavy in terms of signalling and provide more information than actually required, i.e. ECGI and UE timezone. NetLoc may not work with all roaming partners since the exposure of ECGI to other networks may not be desired or simply because NetLoc is not supported. 

Subscription to the PLMN change is a better solution than the NecLoc based ones, since it provides only the VPLMN ID. However PLMN change does not ensure service continuity, since in the roaming case the bearers would need to be re-established and a IMS re-registration would be required as consequence of the most likely IP address change. This may also apply to the case when the two PLMNs belong to the same operator, since in large countries the infrastructure is separated per geographical area and the IP addresses are belonging to different pools. 
Solution #1a provides a One Time request to the retrieve the VPLMN ID. The PCC procedures between the originating P-CSCF and the PCRF at IMS session establishment are already standardized in TS29.213 and the VPLMN ID is always present in the Create Bearer Request in the Serving Network information element. Summarizing, Solution #1a relies on existing functionality without further stage 3 impacts.

Solution #3 on determination of PLMN-ID via HSS interaction is not considered in this evaluation since it relies on exchanging information between the potentially separated parts of EUTRAN and IMS databases in the HSS.

Evaluation of Solutions on Key Issue 2:
Solution #1b is based on the assumption that the VPLMN ID is provided to the P-CSCF at time of IMS registration. According to TS 23.167 and TS 24.229 the P-CSCF has the requirement to detect the non UE detectable emergency session and to take appropriate actions according to the regulations. For home routed traffic the P-CSCF therefore needs to be able to compare any further dialled number with the emergency service candidates of the roaming partner. 

Wikipedia gives a good overview of the various emergency numbers in the world:

https://en.wikipedia.org/wiki/List_of_emergency_telephone_numbers
Approximately 1/3 of all listed countries do not use 911 or 112 as emergency call number.

Although Solution #1b proposes to query an implementation dependent database in order to compare the dialled number with the possible emergency numbers in the visited country, it can also be accomplished by configuring those possible emergency numbers in the P-CSCF via O&M. The number of countries to be checked is limited to the roaming partners of the mobile operator and also even more limited only to the ones that offer LTE roaming with home routed traffic. Also, the emergency number is most likely a static number, i.e. not changing periodically. In summary existing specification already allows P-CSCF to check the non UE detectable emergency numbers and how these additional numbers are known by P-CSCF is implementation issue.
The check of the non UE detectable emergency numbers within the P-CSCF is done there today thus the impacts to the P-CSCF are very limited, extensions are only made by knowing the numbers not only for one country (LBO) but for multiple countries.

8
Conclusions

Editor's note:
This clause is intended to list conclusions that have been agreed during the course of the study.
Conclusion on key issue 2: it is concluded to select solution #1b for normative specifications.
Conclusion on key issue 3: it is concluded to select solution #1a for normative specifications.
End of 2nd Change
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3. Compare Request URI with local emergency nrs/detect Emergency Call
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