3GPP TSG SA WG2/GERAN/RAN WG3
















GAHW-01-0124
Helsinki, Finland, 10-11.04.2001

Source:



Nokia
Title:




Location information for selecting an Emergency Center (EC) in the IMS

Agenda Item:

4.3

Document for:
Discussion and Decision

1. Introduction

S1 has determined that the alternative of forcing all IM UE to use the CS domain for all emergency calls is unacceptable [1][2]. In light of this the emergency sessions shall be handled also in IMS (IP Multimedia Subsystem). Emergency sessions in the IMS shall be handled by a S-CSCF in the visited network and an Emergency Center (EC) may be selected by S-CSCF based on location information. 

In 2G, Cell Identity can be used by MSC to select which EC the call is routed to. In 3G CS domain, the 3G-MSC/ MSC server can request the SAI (Service Area Identity) from the Serving RAN in the Emergency call set-up, or the SAI might be already known due to previous request. The 3G-MSC/MSC server then can select which EC the call is routed based on SAI. However, in IMS, Cell Identity or SAI are not currently known.

This contribution provides input for discussion on deciding what information should be used in S-CSCF for EC selection. Two alternatives, which were favoured in S2, are covered in this contribution: Service Area Identification (SAI) and Cell Global Identification (CGI). It is assumed that a location information is added to INVITE message only in case of an emergency call. Further study is needed for how S-CSCF can obtain location information of the UE, if it has not been provided in the INVITE message.

Note: In GERAN a term MS is used instead of UE but in this document UE refers also to MS.

2. Discussion

The following chapters describe Service Area Identification (SAI) and Cell Global Identification (CGI) alternatives in more detail. It should be discussed which location information would be the most appropriate for the purpose of selecting Emergency Center in S-CSCF.

2.3. Cell Global Identification
Cell Global Identification (CGI) is specified in TS 23.003 (V3.7.0) as shown in figure 1.
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Figure 1: Structure of Cell Global Identification

In theory CGI could also be used as a basis for routing an emergency call. However, CGI in 3G is seen as radio information and therefore it should not be transported to the Core Network in UMTS (CSCF, MSC and SGSN).

Merits of using CGI:

· Cell Id is available in the broadcast, and can in principle be read by the UE when needed. UE is aware of its CGI when Idle or using in common channels (CELL_FACH, URA_PCH and CELL_PCH states), but not when UE is using dedicated channel (CELL_DCH state).

· Cell Id provides maximum granularity for routing the emergency calls.

Drawbacks of using CGI:

· Access Stratum specific information would be used in application layer.

· The functional split between Radio Network and Core Network is broken, because Radio Network specific information is given to the Core Network

· Updating, when cell Ids are changed or a new cell is added in the radio network then we need to update values also in the 'mapping 'database that is located in S-CSCF. Changes in radio network structure may occur quite often especially when building network infrastructure. 

· Size of the 'mapping ' database due to one to one mapping is bigger than in case of SAI.

· Cell id is not always available in UE (when UE in CELL_DCH state) i.e. mode change is needed to one of the common channel states to read the Cell Id from the broadcast (System Information Block 3). The scheme in which the UE is changed to common channel state may be complicated.

2.1. SAI

Service Area Identification (SAI) is specified in TS 23.003 (V3.7.0) as shown in figure 2.
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Figure 2: Structure of Service Area Identification

Currently the UE does not know its SAI. There are three alternatives which could be used to obtain SAI.

1. Broadcasting SAI (Only SAC part of SAI would need to be added to current broadcast). SAI is added as a new concept to the Access Stratum part of the UE, and as new parameter to RRC protocol. Mapping of cell to SAI used for emergency call routing is done freely in the RAN.

2. UE asks SAI from SRAN. SAI is added as a new concept to the Access Stratum part of the UE, and as new parameter to RRC protocol. Mapping of cell to SAI used for emergency call routing is done freely in the RAN.
3. UE asks SAI from SGSN. SAI is added as a new concept to the Non Access Stratum part of the UE, and as new parameter to one of the NAS protocols. Mapping of SAI given by the SRAN in the location reporting to SAI used for emergency call routing is done in the SGSN (the latter SAIs are a superset of the former).
Comparison of these three alternatives:

Merits:

· The alternative 1 is fastest from session set-up point of view, especially if UE is already in a state where it can read the SAI from the broadcast.

· The alternative 2 is good because SRAN always knows the cell and SAI of a connected mode UE.

· The alternative 3 keeps the Access Stratum (AS) and Non-Access Stratum (NAS) independent from each other. No service specific parameters need to be added in the RAN part of Access Stratum. In fact, the RAN and the whole Access Stratum can be kept un-changed, and also the possible future evolution of SAI usage is within the NAS. Similar mechanism for obtaining SAI from SGSN can be used e.g. for other value-added services.

Drawbacks:

· The alternative 1 introduced a new broadcasting parameter. It is inefficient to broadcast a parameter, which is used seldom. This new parameter may cause problems in GERAN broadcast channel. Also, since UE does not always listen to the broadcast, the scheme in which the UE is changed to common channel state may be complicated. This solution is also strictly limited to emergency calls, because it is hard to envision that any other service specific broadcast could be added.

· The alternative 2 requires changes in RRC. A completely new RRC procedure is needed. 

· Also, in alternative 2, service specific information is stored in RAN, which is breaking the functional split between RAN and CN.

· The alternative 3 requires changes to one of the NAS protocols. At minimum SAI is added as a new parameter to LCS protocol. It also causes some extra delay and signalling traffic compared to alternative 2 (direct transfer and in worst case also location reporting control/location report messages in Iu). Normally the UE location at SAI level is known to the SGSN (due to charging reasons, as reported by the RAN at every SAI change), but if not, the SGSN needs to ask SAI from RAN. However, this additional delay is very small compared to delay in radio interface.

It can be concluded that the alternative 3 is the most suitable for obtaining SAI to the UE. It is also possible to define a new SAI layer for emergency calls. 

Example of using a new SAI layer for emergency calls.

It is assumed that all cells which belong to one emergency center area have the same value (see figure 3).
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Figure 3. A new SAI layer for emergency calls.

Table 1. Example of mapping database.

SAC value
Routing address

1
Ec1@ec.org or the IP address

2
Ec2@ec.org or the IP address

SAI shows at adequate and optimal level in which area the emergency call originated from and therefore enables a direct mapping between SAI and EC in S-CSCF. It is possible to define a new layer of  SAIs (for emergency call routing) as shown above. The number of SACs allocated to emergency routing within a LAI is therefore limited to the number of emergency centers serving that LAI. This is expected to be a small number.

This also means that the size of 'mapping ' database (i.e. mapping from SAI to the address of EC) is smaller than the one in CGI case. Frequency of updates to this database is smaller than in the CGI case i.e. there is need for updates only when the geographical area served by one emergency center is changed.

The 'mapping' from the SAI used in location reporting to SAI used in emergency call routing that takes place in the SGSN. This corresponds to mapping cell identity to EC in GSM. This 'mapping' database needs to be updated when cells that correspond to SAIs used in location reporting are changed in respect to the emergency call routing SAI.

There is no risk that the new layer of emergency call routing SAIs will be mixed to the ones used in the Iu Interface, but it is recommended that the allocation of SACs within a LAI in all layers is co-ordinated, and non overlapping since the cost to SAC allocation is quite minimal.

3. Proposal
It is highly desirable to have solution which does not break non-access stratum and access stratum principles, and will not cause changes to access stratum. In addition, it should also be flexible solution from IMS point of view. Therefore it is proposed that the following numbered proposals are treated independently:

1. It is agreed that the indication given to S-CSCF is SAI.

2. It is agreed to create a new SAI layer for emergency call routing purposes. This layer is applicable to be used in NAS only. 

3. It is agreed that the UE requests the SAI from the SGSN in Non Access Stratum signalling. The details of how to do this can be solved by N1. A LS to N1 should be drafted to ask for this.

4. Stage 2 call flows for solution proposed in this contribution according to proposals above, are discussed according to separate Nokia contribution.
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