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Abstract of the contribution:

This paper proposes to use MooD consumption report as a counting mechanism for group communication system.
1. Introduction
One of the requirements of GCSE/MCPTT is to use radio resource efficiently.  Based on UEs’ geographical distribution, the GCSE data could be carried over unicast, multicast/broadcast of different flavours e.g.MBMS using MBSFN, or SC-PTM. The network needs to decide which bearer to use based on the distribution of UEs in a geographical area and the number of UEs within a cell. 
UE location and counting information can be gathered by the network in different ways, for example, using application layer based solution, enhance current RAN counting mechanism, or leverage the existing service layer based solution (MooD consumption report) specified in [2] TR 26.346. This contribution proposes to use MooD consumption report as a counting mechanism for group communication.
2. Counting via MooD Consumption Report
The GCS AS uses EPS bearer services and may use in addition MBMS bearer services for transferring data between the GCS AS and the UEs. The GCS AS can communicate to the BM-SC if eMBMS bearer service is to be used.  . 
Once the BM-SC is involved and service ID/TMGI is allocated, the group call becomes an eMBMS User Service. MBMS user service consumption reporting procedures specified in section 9.4A of TS 26.346 R12 is for the BM-SC to attain more accurate knowledge of ongoing consumption of an MBMS User Service, so that the BM-SC can decide to start or terminate eMBMS session based on real time demand of an MBMS User Service to best utilize overall network capacity resources in supporting unicast and/or MBMS services delivery.  Once MBMS service delivery is enabled, it is up to RAN to decide if to use eMBMS MBSFN or SC-PTM to deliver the group data. 

In current MooD consumption report procedures, the BM-SC can specify the followings:
· The percentage of the UEs that perform MBMS consumption reporting via the samplePercentage attribute.  
· The periodicity that the UEs perform consumption reporting via the reportInterval attribute.  
· Whether the UE should include its location information (ECGI or MBMS SAI) in consumption report via the location child element of  r12:consumptionReport.  
Therefore the existing eMBMS consumption report can be reused for group communication as well. 
Figure 1 shows the call flow of using MooD consumption report for the BM-SC to decide when to start eMBMS session for group communication. After the UE tunes to the eMBMS bearer, the UE notifies the GCS AS to stop sending group data via unicast channel.
Similarly after the eMBMS session is established, the BM-SC can decide to terminate the eMBMS session based on UE consumption report, which is not shown in the figure. The UE knows eMBMS session end time through USD so that the UE can establish the unicast channel and notify the GCS AS to start sending the group data through unicast channel before the eMBMS session is ended.  
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Figure 1: Call Flow on Counting via MooD Consumption report
1. The UE uses unicast channel for receiving group call data.

2. The GCS AS and BM-SC allocate eMBMS service ID and TMGI to a group call. This can be via pre-configuration or can be triggered by the GCS AS when it decides to involve the BM-SC to potentially send the group call data through eMBMS. GCS AS needs to inform the BM-SC of the group members addresses that would need to perform Consumption Reporting, for the BM-SC to know at step 3 where to send USD. Alternatively, the UE may be informed/configured with the BM-SC address were to fetch the USD, for example through OMA DM as per TS 26.346 MooD MO object, containing a USD/URL leaf.
3. The BM-SC sends service announcement through eMBMS bearer or the UE acquires USD from the BM-SC through the unicast channel. In the USD, the BM-SC indicates the associated parameters of a consumption reporting procedure in an Associated Delivery Procedure Description (including r12:consumptionReport element).

4. Once the need for consumption reporting has been established, the UE sends one or more Consumption Report request messages to the BM-SC including service ID, consumption report type, and UE’s location (ECGI or MBMS SAI). 
5. Based on UE’s report, the BM-SC decides to enable eMBMS session and in which area.
6. The BM-SC indicates to the GCS AS that eMBMS bearer has been activated so that the GCS AS can send the group data to the BM-SC. This includes the TMGI and service id.
7. The BM-SC establishes the eMBMS session to the RAN using existing MBMS session establishment procedures as specified in the TS 23.246. In this procedures, the BM-SC may include target ECGI list in addition to SAI information (if needed).

8. The eNB joins IP multicast group per existing procedures.

9. UE receives GC content e.g. by monitoring TMGI

10. The UE notifies the GCS AS to stop sending group data via unicast channel.

3. Benefit of Using Consumption Report

The benefit to use service layer consumption report compared with application server based counting is listed as follows:
· Reuse the existing mechanism to avoid having another duplicate location reporting and counting mechanism in the GCS AS.

· Avoid the multiple location reporting and counting mechanisms in the UE e.g. allows multiple Application Servers to re-use the same mechanism;

· Have location reporting controlled within 3GPP network. 

4. Conclusion
Proposal 1: Adopt SA4 service layer consumption report as a counting mechanism for the BM-SC to decide enabling or disabling eMBMS session for group communication 
Proposal 2: Include the Key Issue (Counting for group communication) and solution (Service layer consumption report) specified in section 2 in TR 23.741 [3].
If the above proposals are agreed then the following changes can be included in TR 
5. Reference

[1] TR36.890: Study on single-cell point-to-multipoint transmission for E-UTRA
[2] TS 26.346: Multimedia Broadcast/Multicast Service (MBMS) Protocol and Codecs
[3] TR 23.741: Study on Enhancements to MBMS for LTE (MBMS_enh-SA2TR)
>>>Start Changes<<<
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

GCSE_LTE
Group Communication System Enablers for LTE

MBMS
Multimedia Broadcast/Multicast Service
MCPTT
Mission Critical Push To Talk over LTE
MOOD
MBMS Operation On Demand
6.x
Solution x: GCSE Counting using MooD Consumption Report  
6.x.1
Description

This solution provides solution for the architecture requirement of how the BM-SC can become aware of cells (e.g., in form of ECGIs) the UEs, involved in a group communication, are camping on. 

The GCS AS uses EPS bearer services and may use in addition use MBMS bearer services for transferring data between the GCS AS and the UEs. The GCS AS can communicate to the BM-SC if eMBMS bearer service is to be used.  . 

Once the BM-SC is involved and service ID/TMGI is allocated, the group call becomes an eMBMS User Service. MBMS user service consumption reporting procedures specified in section 9.4A of TS 26.346 [4] is for the BM-SC to attain more accurate knowledge of ongoing consumption of an MBMS User Service, so that the BM-SC can decide to start or terminate eMBMS session based on real time demand of an MBMS User Service to best utilize overall network capacity resources in supporting unicast and/or MBMS services delivery.  Once MBMS service delivery is enabled, it is up to RAN to decide if to use eMBMS MBSFN or SC-PTM to deliver the group data. 

In current MooD consumption report procedures, the BM-SC can specify the followings:

· The percentage of the UEs that perform MBMS consumption reporting via the samplePercentage attribute.  
· The periodicity that the UEs perform consumption reporting via the reportInterval attribute.  
· Whether the UE should include its location information (ECGI or MBMS SAI) in consumption report via the location child element of  r12:consumptionReport.  
Therefore the existing eMBMS consumption report can be reused for group communication as well. 

6.x.1.1
Procedures

The following procedures are necessary for this solution.

Figure 1 shows the call flow of using MooD consumption report for the BM-SC to decide when to start eMBMS session for group communication. After the UE tunes to the eMBMS bearer, the UE notifies the GCS AS to stop sending group data via unicast channel.

Similarly after the eMBMS session is established, the BM-SC can decide to terminate the eMBMS session based on UE consumption report, which is not shown in the figure. The UE knows eMBMS session end time through USD so that the UE can establish the unicast channel and notify the GCS AS to start sending the group data through unicast channel before the eMBMS session is ended.  
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Figure 6.x.1.1-1: Call Flow on Counting via MooD Consumption report

1. The UE uses unicast channel for receiving group call data.

2. The GCS AS and BM-SC allocate eMBMS service ID and TMGI to a group call. This can be via pre-configuration or can be triggered by the GCS AS when it decides to involve the BM-SC to potentially send the group call data through eMBMS. GCS AS needs to inform the BM-SC of the group members addresses that would need to perform Consumption Reporting, for the BM-SC to know at step 3 where to send USD. Alternatively, the UE may be informed/configured with the BM-SC address were to fetch the USD, for example through OMA DM as per TS 26.346 [4] MooD MO object, containing a USD/URL leaf.

3. The BM-SC sends service announcement through eMBMS bearer or the UE acquires USD from the BM-SC through the unicast channel. In the USD, the BM-SC indicates the associated parameters of a consumption reporting procedure in an Associated Delivery Procedure Description (including r12:consumptionReport element).

4. Once the need for consumption reporting has been established, the UE sends one or more Consumption Report request messages to the BM-SC including service ID, consumption report type, and UE’s location (ECGI or MBMS SAI). 

5. Based on UE’s report, the BM-SC decides to enable eMBMS session and in which area.

6. The BM-SC indicates to the GCS AS to active eMBMS bearer so that the GCS AS can send the group data to the BM-SC.

7. The BM-SC establishes the eMBMS session to the RAN using existing MBMS session establishment procedures as specified in the TS 23.246 [4]. In this procedures, the BM-SC may include target ECGI list in addition to SAI information (if needed) as defined in other solutions.

8. The eNB joins IP multicast group per existing procedures.

9. UE receives GC content e.g. by monitoring TMGI

10. The UE notifies the GCS AS to stop sending group data via unicast channel.

6.x.2
Impacts on existing nodes and functionality
GCS AS:

· GCS AS handling of service ID

· 
Requesting MooD to BM-SC for specific service ID/TMGI

·  Enabling user path to BM-SC only when MBMS bearer is activated by BM-SC for a given service ID, based on MOOD.
BM-SC:

-
Support for MOOD counting procedures defined in TS 26.346 [4] in rel.12
-
BM-SC to trigger MooD for a giver service ID based on GCS AS request

-
BM-SC to inform the GCS AS about MBMS bearer activation and deactivation as a result of MooD
UE:

-
Support for MOOD counting procedures defined in TS 26.346 [4] in rel.12
6.x.3
Solution Evaluation

This solution provides answers for Key Issue 1.

-
Key Issue 1 – "Establishment of MBMS bearers using a list of cell identities or other area information" – The BM-SC is enabled to create the list of ECGIs from UE’s MOOD counting report and map them into one or more SAIs. This list of ECGIs may be propagated to the MCE (if needed) to enable the MCE to optimize the allocation of radio resources for the MBMS bearer following other solutions described in this document.

>>>End of changes <<<
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