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1. Introduction
The solution proposed to addresses key issue 13.
2. Reason for Change
A solution is needed for the key issue on location reporting.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.780 v1.1.0.
* * * First Change * * * *

6.x
Solution 13-x: Location reporting
6.x.1
Solution description
6.x.1.1
General
For the MC service server to make an intelligent decision on where to activate multicast resources the MC service server may use different sources of information, where the MC service UE’s physical location is essential. The MC service server may use any type of location data from the MC service UE. However when activating MBMS bearer it is the MBMS SAI or a list of cells or both that can be used over MB2-C, as specified in 3GPP TS 23.468 [x]. The MC service UE will receive the MBMS SAI from SIB-15 and the cell ID on SIB-1.

Even if a MBMS bearer can be activated based on a list of cell IDs, it is always the MBMS SAI that is used by BM-SC to route the MBMS session start request towards RAN. If the MBMS SAI is not provided in the MBMS bearer activation request the BM-SC will map the cell list to the corresponding MBMS SAI(s). In 3GPP TS 23.246 [x] it is specified that when a cell ID list is included in the Session Start Request message, E-UTRAN uses it to determine a set of radio resources to be used for the broadcast. Based on the cell ID list, the set of radio resources selected may be reduced from the full set of resources defined by the MBMS service area. The E-UTRAN ensures that all of its corresponding nodes make the same decision on the reduced set.

When using a cell list in the MBMS bearer activation request, the activated set of cells that is used in the MBMS service area is unknown to the GCS AS and the UE. This information is only known to RAN. This does not give a predictable broadcast area. This is not desirable in scenarios where the incident (or event) area is known for the MC service organization, but does not reflect in real-time the actual locations of all users. A typical scenario would be a surveillance of a parade or a protest march.
In a MC high load scenario there is a desire to minimize the location reporting. According to the informative scalability requirements of 3GPP TS 22.179 [1] there may be 2000 users in one cell. In such scenario it can be assumed that neighbouring cells also have many users and that there are many users at the cell borders that are subject to cell reselection procedures. Reporting location information at every cell change in this scenario it is not desirable as it will cause a high load of location reports.
To minimize the location reporting and to avoid that the MC service client reports every cell change the following two aspects may be considered:

-
Use MBMS SAI (without the use of cell list) when activating MBMS bearers. This improves the predictability of which cells that the E‑UTRAN activates.
-
Configure the MC service UE to report MBMS SAI change under certain conditions.
Below different MC service UE mobility scenarios are described with corresponding conditions for location reporting.
In the scenarios below it is assumed that all cells in the MBMS SAI are activated and that the MC service client is experiencing good MBMS reception. If the radio condition is weak or one cell within the MBMS SAI was not activated for any reason the MC service client will send the normal MBMS listening report. The figures only illustrate the starting point for mobility. When the MC service UE leaves one MBMS SAI it is fully valid that it enters a new MBMS SAI with good reception, i.e. it may still be able to receive MC communication over a multicast channel.
6.x.1.2
Scenario 1 – Mobility within an MBMS SAI

In this scenario an MC service UE can move freely within the MBMS SAI without sending a location report at every cell reselection. The MC service UE must send a location report when moving outside the MBMS SAI.
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Figure 6.x.1.2-1: MC service UE reports location information only when leaving the MBMS SAI
6.x.1.3
Scenario 2 – Mobility within one MBMS bearer

In this scenario an MBMS bearer is activated with a list of MBMS SAIs. This means that the same content is broadcasted in the whole MBMS bearer in several MBMS SAIs.
This assumes that the concept of flow ID is not used. If flow ID is used see the mobility scenario 3.
The MC service UE may move freely within the MBMS SAIs that broadcast the same MBMS bearer (same TMGI) without sending a location report at every cell reselection. The MC service UE must send a location report at MBMS SAI change when moving outside the MBMS SAIs that broadcast the same MBMS bearer (TMGI 1).
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Figure 6.x.1.3-1: MC service UE reports location information when leaving the MBMS bearer broadcast area
6.x.1.4
Scenario 3 – Mobility between MBMS bearers (with Flow ID or Session ID)
In this scenario an MBMS bearer is activated with a list of MBMS SAIs. This scenario allows the use of flow IDs and may be viewed as a more comprehensive solution than scenario 2. In this scenario as illustrated in figure 6.x.1.4-1 the MC service UE may move in three different MBMS SAIs. Both MBMS SAI1 and MBMS SAI2 broadcast the same content. The third (MBMS SAI 3) may broadcast the same content but may also broadcast something that is more relevant for the users in that specific area. The MC service UE is not aware of the different flow IDs used. This means that it is not possible based on the TMGI being broadcasted to determine that location report is needed when entering MBMS SAI 3 but it is not needed when entering MBMS SAI 2.
One alternative solution is to require the MC service UE to report location information at every MBMS SAI change. Such a solution would give the MC service server the correct location information to make a proper decision for MBMS usage. However, if small MBMS SAIs are used and there is a high number of UEs in the area, this will lead to a high number of location reports.

A second alternative solution is to use the MBMS session ID. The BM-SC may assign a MBMS session ID for the MBMS session, which is broadcasted in the (SC-)MCCH if it is assigned. If the MBMS session ID is used the MC service client may detect that there is one MBMS session ID for the MBMS bearer in MBMS SAI 1 and MBMS SAI 2 and that there is another MBMS session ID on the MBMS bearer in MBMS SAI 3. Based on the different value of the MBMS session IDs, the MC service client can decide to send a location report only when entering the MBMS SAI 3. If the MC service client has sent a location report in the new MBMS SAI3 and then moves back to MBMS SAI2 then the MC service client must send a new location report.
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Figure 6.x.1.4-1: MC service UE moves between MBMS bearers (and flow IDs)
6.x.1.5
Scenario 4 – Mobility and using a separate MBMS bearer for control messages
One scenario is to use an MBMS bearer to carry MC application level control signalling e.g. call and floor control messages. In figure 6.x.1.5-1 an MBMS bearer (TMGI 9) is used for such purpose. In this scenario there may be one (TMGI 1) or several (TMGI 1 and TMGI 2) MBMS media bearers that are used for MC communication services. A MC client listening to TMGI 9 will become aware of all MC communication that is going on in both TMGI1 and TMGI2. This means that there is no reason for the MC client to immediately report a location information when moving between the three MBMS SAIs in the figure.
From the GCS AS perspective it is important to know the MC service UE location so the GCS AS can make a proper decision on which traffic to broadcast on the two MBMS bearers. However, if the MC service UE has moved to another MBMS SAI (that still is covered by the MC application level control bearer), the MC service client is aware of the communication that is going on or is starting in the MBMS SAI that the MC service UE has just left. If the MC service client notices that it needs to receive the communication being broadcasted in the previous MBMS SAI, it can inform the MC service server about its new location (over unicast) so that the group communication for this UE is broadcasted over the SAI the UE is currently located.
NOTE:
Although the MC service client does not have to report the new location immediately, it is still of interest to the MC service server to know the new location, to make proper decision on how to use the MBMS bearer in an optimal way.
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Figure 6.x.1.5-1: Mobility when using an MBMS bearer for application level control signalling
6.x.2
Procedures
6.x.2.1
General
The location procedure defined for MCPTT in 3GPP TS 23.179 [6] supports the location reporting scenario 1 and 2 in subclause 6.x.1.
Additional support for location reporting triggers conditions for scenario 3 and 4 are needed.

The procedure described in subclause 6.x.2.2 is based on the location procedure defined in 3GPP TS 23.179 [6] with some additions based on the description above.
6.x.2.2
Event-triggered location reporting procedure

The MC service server provides location reporting configuration to the MC service clients, indicating what information the MC service server expects and what events will trigger the sending of this information to the MC service server. The decision to report location information can be triggered at the MC service client by different conditions, e.g., the reception of the location reporting configuration, initial registration, distance travelled, elapsed time, cell change, MBMS SAI change, MBMS session change, leaving a specific MBMS bearer service area, tracking area change, PLMN change, MC service client session call initiation, or other types of events such as MC service emergency alert, MC service emergency call or MCPTT imminent peril calls.
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Figure 6.x.2.2-1: Event-triggered location reporting procedure

1. The MC service server sends location reporting configuration message to the MC service client(s) containing the initial configuration (or a subsequent update) for reporting the location of the MC service UE. This message can be sent over a unicast bearer to a specific MC service client or as a group message over an MBMS bearer to update the location reporting configuration for multiple MC service clients at the same time.
2.
A location reporting event occurs, triggering step 3.

3.
The MC service client sends a location information report to the MC service server, containing location information identified by the MC service server and available to the MC service client.

6.x.3
Impact on the existing nodes and functionality
There is no impact on RAN or core network.
New procedures are needed at the application layer between MC service server and in the MC service client.
6.x.4
Solution evaluation
The location reporting procedures already defined for MCPTT in 3GPP TS 23.179 [6] needs to be enhanced and included (or shared) in other MC services.

* * * Next Change * * * *

7.3
Solution evaluation

The solutions specified in this technical report addresses a number of key issues identified in the usage of MBMS for mission critical communication services. Table 7.3-1 presents a summary of all solution evaluations.

Table 7.3-1: Solution evaluations

	Key issue
	Solution 
	Evaluation
	Impact on other entities and working groups
	Valid for MC services

	2
	Solution 2-1: MBMS bearer announcement over MBMS bearer
	Provides a more efficient service announcement procedure, specifically it allows UEs to remain in idle model and still receive MBMS bearer announcement. Announcement can be performed with minimum latency,
	Only new procedures in MC services server and MC service client. No other entities are impacted
	MCPTT, MCData, MCVideo

	5
	Solution 5-1: Enhanced MCPTT group call setup procedure with MBMS bearer
	Improve the MCPTT call setup procedure, by reducing the latency due to normal paging procedure. It also optimizes the of MBMS and unicast resources from an application perspective
	Only new procedures in MC services server and MC service client. No other entities are impacted
	MCPTT

	6
	Solution 6-1: FEC for Mission Critical Services
	
	
	

	7
	Solution 7-1: Service area owning MC service server distributes media
	
	
	

	
	Solution 7-2: MBMS bearer management by MC service server (controlling role) with multiple MC service servers involved
	
	
	

	8
	Solution 8-1: GCS AS to indicate the preferred MBMS mechanism to the MCE
	
	
	

	9
	Solution 9-1: Notification of MBMS bearer activation result
	Provides notification to GCS AS of activation result and resource allocation situations in RAN. This is valuable for the predictability of the usage MBMS bearer. This is need to fulfil the requirements for MC services
	New procedures must be defined in RAN and EPC nodes.

Impact on specification owned by RAN3 and SA2


	MCPTT, MCData, MCVideo

	10
	Solution 10-1: Header compression of MBMS data
	
	
	

	13
	Solution 13-x: Location reporting
	The solution is based on existing location reporting procedures with updates on additional location reporting criteria and an addition of using MBMS bearers to send location configuration updates.

	Only new procedures in MC services server and MC service client. No other entities are impacted.
	MCPTT, MCData, MCVideo


Editor's note:
Additional solution evaluation needs to be added to the table above.
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