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Abstract: 3GPP TS 23.280 clause 10.9 describes the location management during on-network. The location management during off-network and IOPS mode of operation are not described.
1. Current situation
Information flows and procedures are described for the location management during on-network in 3GPP TS 23.280 clause 10.9. With FS_enhMCLoc the issue if location management during off-network (device to device) was raised and solutions have not been provided so far. The parallel discussion on IOPS mode of operation (MCIOPS) will face similar questions as for off-network and could therefore lead to solutions applicable to both scenarios.
3GPP TS 22.280 clause 5.11 describes 15 requirements to location for on-network as well as for off-network. 3GPP TS 22.280 clause 7.8 describes two requirements to location for off-network.

1.1
Considerations
The following considerations have an impact on the location management during off-network and IOPS mode of operation:

a. off-network and IOPS mode shall not require a prior on-network authentication and authorisation, in order to know and to use the MC service user ID along with the location management;
b. the separation between MC system and protocol layer shall remain during off-network and IOP mode of operation, for the usage of MC system identities along with the location management; and

c. MC service UEs shall be recognisable with the required MC user association during off-network and IOPS mode of operation along with the location management.

2. Proposal A

The newly described and introduced MC UE label to the initial MC service UE configuration data (on-network) of 3GPP TR 23.744 clause 6.9 is also used for off-network and IOPS mode of operation. Table 2-1 shows this new section to the configuration data.
Table 2-1: Initial MC service UE configuration data (on / off-network and IOPS mode)
	Reference
	Parameter description

	Clause 10.1.1
	Operational information

	
	> MC service UE information

	
	>> MC UE label


The MC UE / MC user does not have to be prior to the off-network and IOPS mode of operation authenticated and authorized, in order to use the MC UE label.
Together with solution #11 from 3GPP TR 23.744 clause 6.10, which describes the usage of the MC UE ID with each location information report and request, information flows are provide for the location management during off-network ad IOPS mode of operation.

Table 2-2 describes the information flow from the location management client to one or more location management clients for the location information reporting during off-network and IOPS mode of operation.

Table 2-2: Location information report (off-network and IOPS mode)
	Information element
	Status
	Description

	List of MC service IDs (see NOTE 1 and NOTE 2)
	O
	List of MC service IDs (e.g. MCPTT ID, MCData ID, MCVideo ID) of the reporting MC user

	MC UE ID (see NOTE 2)
	O
	MC UE ID of the reporting MC service UE

	Triggering event
	M
	Identity of the event that triggered the sending of the report

	Location Information
	M
	Location information

	NOTE 1:
Only present, if the MC user has been authenticated and authorized during on-network operation. During IOPS mode of operation maybe not present.
NOTE 2:
At least one shall be present.


Figure 2-1 illustrates the high level procedure of location information report for MC service UEs being in off-network and IOPS mode of operation.
Pre-condition:

-
All required MC service UEs are able to use off-network as well as IOPS mode communication.
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Figure 2-1: Location information report (off-network and IOPS mode)
1. A location information triggers occurs, which is maybe part of the periodic location information update process.

2. Location information client 1 is providing a location information report to all location management clients in the range of the location management client 1. The receiving location management clients could filter the location information on the basis of the selected MC service group to which the location management client 1 belongs.
NOTE:
In case of IOPS mode of operation the IOPS MC system will forward the location information report from the location information client 1 to all location information clients in the range of the IOPS mode base station. The IOPS MC system is not able to use any information given with the information flow and the forwarding is not part of the application layer.

Table 2-3 describes the information flow from one location management client to another location management client for the location information requesting during off-network and IOPS mode of operation.
Table 2-3: Location information request (off-network and IOPS mode)
	Information element
	Status
	Description

	List of MC service IDs (see NOTE 1 and NOTE 2)
	O
	List of MC service IDs (e.g. MCPTT ID, MCData ID, MCVideo ID) of the requesting MC user

	MC UE ID (see NOTE 2)
	O
	MC UE ID of the requesting MC service UE

	List of MC service IDs (see NOTE 1 and NOTE 3)
	O
	List of MC service IDs (e.g. MCPTT ID, MCData ID, MCVideo ID) from who the location information is requested

	MC UE ID (see NOTE 3)
	O
	MC UE ID from who the location information is requested

	NOTE 1:
Only present, if the MC user has been authenticated and authorized during on-network operation. During IOPS mode of operation maybe not present.

NOTE 2:
At least one shall be present.

NOTE 3:
At least one shall be present.


Figure 2-3 illustrates the high level procedure of location information request for MC service UEs being in off-network and IOPS mode of operation communication.
Pre-condition:

-
All required MC service UEs are able to use off-network and IOPS mode of operation communication.

-
Location management client 1 may does not know, that the location information client 2 is reachable.
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Figure 2-3: Location information request (off-network and IOPS mode)
1. Location information client 1 is requesting from location information client 2 the latest location information, by sending the location information request to all location information clients in the range of the location information client 1.
2. Location information client 2 is responding to the request with the latest location information, by sending the location information request to all location information clients in the range of the location information client 2.
NOTE:
In case of IOPS mode of operation the IOPS MC system will forward the location information request from the location information client 1 to location information client 2 in the range of the IOPS mode base station. The IOPS MC system is not able to use any information given with the information flow and the forwarding is not part of the application layer. The same principle applies to the location information report.
2.1
Summary of Proposal A

a. MC UE identification, e.g. MC UE label / MC UE ID, mapped to the MC service user, allows location information management without adaptation to the off-network or IOPS mode usage compared to on-network scenario;

b. MC service IDs are only used if available; and
c. Security of the MC systems remains due to separation of mission critical layer to protocol layer.

2.2
Open issues with Proposal A

a. Authorization check maybe required to provide and request location information while being in off-network or IOPS mode of operation.
3. Proposal B

A new identity is introduced which will be used only for IOPS mode of operation. During SA6#33 an IOPS MC user ID was discussed, which could be also the MC service ID. This identity exists at the MC layer and not at the protocol layer, if the IOPS MC user ID could be the MC service ID.
New information flows and procedures have to be designed, which could be similar to the information given with Proposal A.

3.1
Summary of Proposal B

a. The new IOPS MC user ID is mapped to each MC service user and other MC service users require this new information prior to the off-network or IOPS mode usage, in order to map the location information to a specific MC service user or MC service UE; and
b. The new IOPS MC user ID may exists also at the IOPS MC system and therefore this identity would be available outside of the MC system.

3.2
Open issues with Proposal B

a. Security issues because the IOPS MC user ID could be the MC user ID, which shall only exists within the MC system.
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