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Abstract: Currently Location Information cannot be shared across MC Systems. This contribution presents 4 independent possible solutions including an evaluation of the impact on the existing functional model. 
1. Introduction

In the context of study 3GPP TR 23.744 for location enhancements, the following key issue has been identified:
Key Issue 5: Sharing of location information

c. Location information of one MC user at home MC system is shared with other MC users at partner MC system;

Currently no solution exists on how location information can be shared across MC Systems.
This discussion paper presents 4 possible solutions on how a user can utilize location information from a user, located in a partner MC system. 
This paper attempts to answer following questions:

· What are required pre-conditions?

· Is there an impact to the existing functional model?

· Are new procedures / information flows / reference points needed?

NOTE: As stated, as an Editor’s note, in 3GPP TS 23.280 clause A.4, “the identity of the partner MC system is FFS”. This implies that it is still FFS how a partner MC system can be addressed.
2. Pre-conditions
-
An MC service user in the primary MC system is authorized to utilize location information of another MC service user, who is located in a partner MC system.

-
The MC service user is in possession of the identity from which location information are requested.

NOTE: It is FFS how the MC service user obtains the identity.
-
All involved functional entities, in the primary and partner system, are configured to handle location information requests targeting another MC system.

3. Solutions

All solutions presented offer an MC service user in a primary system to utilize location information from an MC user of a partner MC system.

3.1 Solution 1:

Solution 1 is based on the existing functional model for application plane for an MC system without enhancements, as described in 3GPP TS 23.280 clause 7.3.1.
3.1.1 Description solution 1
All pre-conditions, as stated in this discussion paper, in clause 2 are applicable.
Figure 3.1.1-1 describes the functional model for solution 1.
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Figure 3.1.1‑1: Solution 1, functional model without modifications, based on existing definitions
Based on this functional model the following describes the location information subscription in order to visualize the potential impact on already defined procedures and information flows.
NOTE: Other required procedures such as subscription response, cancel subscription request and cancel subscription response are FFS.
1. The location management client, in the primary MC system, sends a location information subscription request to the location management server in the primary MC system.

2. If the location subscription request cannot be processed, because the user does not belong to the primary MC system, the location management server forwards the subscription request to the MC service server of the primary MC system.
NOTE: The location management server is able to differentiate between users of the primary and partner MC system. 

3. The MC service server of the primary MC system, determines the responsible partner MC service server and forwards the location information subscription to it.

NOTE: The MC service server is able to forward the location information subscription based on the provided address information.

4. The receiving MC service server in partner MC system sends the location information subscription request to the location management server.
NOTE: For a location information subscription request the location management client in the partner system needs not to be contacted.

Figure 3.1.1-2 illustrates the high level procedures for location information subscription across MC systems.
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Figure 3.1.1-2: Solution 1, detailed location information procedure

NOTE:
The detailed descriptions for each step in Figure 3.1.1-2 are FFS.

3.1.2 Solution Evaluation:
· No change in the existing functional model is required.

· No new reference points are required.

· New and modified procedures and information flows, as described in 3GPP TS 23.280 clause 10.9.3.5 or proposed in 3GPP TR 23.744 V1.0.0, clause 6.13.2.4 are required because of:
· no information flow from the location management client to the location management server, is available;
· no information flow from the location management server to the MC service server, is available;
· no information flow from the MC service server in primary MC system to the MC service server in partner MC system, is available.
3.2 Solution 2: 

Solution 2, is based on a modified functional model for application plane for an MC system, as described in 3GPP TS 23.280, clause 7.3.1.
Continuing from the existing reference points CSC-16, CSC-17 and CSC-18 this solution extends the concept to connect corresponding servers in different MC systems.
3.2.1 Description solution 2

All pre-conditions, as stated in this discussion paper, in clause 2 are applicable.

Figure 3.2.1-1 describes the modified functional model for solution 2.
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Figure 3.2.1‑1: Solution 2, modified functional model
Based on this modified functional model, the following describes the location information subscription in order to visualize the potential impact on already defined procedures and information flows.
NOTE 1: Other required procedures such as subscription response, cancel subscription request and cancel subscription response are for FFS.
1. The location management client, in the primary MC system, sends a location information subscription request to the location management server in the primary MC system.

2. If the location subscription request cannot be processed, because the user does not belong to the primary MC system, the location management server evaluates and forwards this subscription request to the location management server in the partner MC system. 
NOTE 2: The location management server is able to differentiate between users of the primary and partner MC system. 
NOTE 3: For a location information subscription request the location management client in the other system does not need to be contacted.

Figure 3.2.1-2 illustrates the high level procedures for location information subscription across MC systems.


[image: image4.emf]Location management 

client (primary)

1. Location information subscription request

6. Location information subscription response

2. Authorization check

Location management 

server (primary)

3. Location information subscription request to 

partner MC system

5. Location information subscription response to 

primary MC system

Location management 

server (partner)

4. Authorization check


Figure 3.2.1-2: Solution 2, detailed location information procedure

NOTE:
The detailed descriptions for each step in Figure 3.2.1-2 are FFS.

3.2.2 Solution Evaluation:

· The functional model needs to be enhanced.

· A new reference point between the location management servers in the primary and partner MC systems has to be introduced.

· New and modified procedures and information flows, as described in 3GPP TS 23.280 clause 10.9.3.5 or proposed in 3GPP TR 23.744 V1.0.0, clause 6.13.2.4 are required because of:

· no information flow from the location management client to the location management server, is available;
· no information flow from the location management server in primary MC system to location management server in partner MC system is available.
3.3 Solution 3:

Solution 3, is based on a modified functional model for application plane for an MC system, as described in 3GPP TS 23.280, clause 7.3.1 and allows direct location information utilization across different MC systems
3.3.1 Description solution 3

All pre-conditions, as stated in this discussion paper, in clause 2 are applicable.

Figure 3.3.1-1 describes the modified functional model for solution 3.
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Figure 3.3.1‑3: Solution 3, modified functional model 
Based on this modified functional model, the following describes the location information subscription in order to visualize the potential impact on already defined procedures and information flows.
NOTE: Procedures such as subscription response, cancel subscription request and cancel subscription response are FFS.
1.
The location management client, in the primary MC system, sends a direct location information subscription request to the location management server in the partner MC system.
3.3.2 Solution Evaluation:

· A direct client to server request across MC systems may imply security issues.
· The functional model needs to be enhanced.

· The reference point between the location management client in the primary system and the location management server in the partner MC systems does not exist. 
· New and modified procedures and information flows, as described in 3GPP TS 23.280 clause 10.9.3.5 or proposed in 3GPP TR 23.744 V1.0.0, clause 6.13.2.4 are required, because no information flow from the location management client in the primary MC system to the location management server in the partner MC system exists.

3.4 Solution 4:

Solution 4, is based on a modified functional model for application plane for an MC system, as described in 3GPP TS 23.280, clause 7.3.1, where the location management server in the primary system contacts the MC service server in the partner system.
3.4.1 Description solution 4
All pre-conditions, as stated in this discussion paper, in clause 2 are applicable.

Figure 3.4.1-1 describes the modified functional model for solution 4.
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Figure 3.4.1-1 Solution 4, modified functional model
Based on this modified functional model, the following describes the location information subscription in order to visualize the potential impact on already defined procedures and information flows.
NOTE: Other required procedures such as subscription response, cancel subscription request and cancel subscription response are FFS.
1. The location management client, in the primary system A, sends a location information subscription request to its location management server in the primary MC system.
2. If the location subscription request cannot be processed, because the user does not belong to the primary MC system, the location management server evaluates and forwards this subscription request to the MC service server in the partner MC system.
NOTE: The location management server is able to differentiate between users of the primary and partner MC system.
3. The receiving MC service server in the partner system sends the location information subscription request to the location management server.
3.4.2 Solution Evaluation:

· The functional model needs to be enhanced, as a reference point between the location management server in the primary system and the MC service server in the partner MC systems does not exist.

· New and modified procedures and information flows, as described in 3GPP TS 23.280 clause 10.9.3.5 or proposed in 3GPP TR 23.744 V1.0.0, clause 6.13.2.4 are required because of:

· no information flow from the location management client to the location management server is available;
· no information flow from the location management server in the primary MC system to the MC service server in the partner MC system is available.
4. Overall solution evaluation

The proposed solution 2 seems to fit into the existing structure of the functional model as described in 3GPP TS 23.280 clause 7.3.1 by enhancing the system to system connection with an additional reference point.
The concept of the existing reference points CSC-16, CSC-17 and CSC-18 could be reused for introducing this new reference point, enabling location management servers to share location information across different MC systems. 

It is therefore proposed to favour solution 2.

NOTE: Under which circumstances the subscription is terminated is FFS, e.g. after leaving a group communication all active subscriptions for this group may need to be cancelled.
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