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1
Introduction
At RAN#61 meeting, a new Study Item “Group Communication for LTE” [1] was approved. The intention is to evaluate the ability of E-UTRA to meet the public safety requirements agreed in SA groups for Group Communication, including PTT.

In this contribution, we will analyze the radio resource efficiency when using eMBMS to deliver group communication data.
2
Discussion
2.1
Pre-established MBMS bearer
In order to meet the delay requirement of Group Communication, it is proposed to use pre-established eMBMS bearers. However using pre-established eMBMS bearers means reserving permanently as MBSFN subframes occupy a lot of radio resources even though most of the time there might not be any data to be transmitted on MTCH. Those MBSFN subframe(s) can be reused for TM9 and TM10 unicast transmission if there is no data for Group communication to be transmitted. However, a large number of pre-established eMBMS bearers might result in radio resources to not be used efficiently:

1. If there is only one active voice call in all groups mapped to a given MCH, there will not be any multiplexing of data in one TTI, resulting in under utilization of radio resources.
2. If the MBSFN area cells have not sufficient TM9/TM10 capable UEs, the radio resource for pre-configured eMBMS bearers can not be fully reused for unicast transmissions. 
Observation 1: If many pre-established eMBMS bearers require reserving a large number of subframes as MBSFN, there should a sufficient of TM9/TM10 capable UEs in the same cell so that they can be reused for unicast transmissions.

Observation 2: Many pre-established eMBMS bearers could result in only one voice call to be active within all groups mapped to a given MCH, which results in poor utilization of radio resources.
2.2
MSI transmission
Every MCH needs periodical transmission of MSI regardless if there is any real data to be transmitted. MSI belonging to different MCHs cannot be multiplexed in the same MBSFN subframe because only one TB can be transmitted per MBSFN subframe. If there is no data to be transmitted for any MTCH mapped to one MCH, the TB containing MSI will contain a lot of padding because there is no enough data included. If pre-established MBMS bearers use many different MCHs in one cell (either because of different MBSFN areas or different MCS), the periodic transmission will lead to a waste of radio resources.
Observation 3: MCHs for pre-established MBMS bearer require periodical transmission of the MSI and thus lead to radio resource waste.     
2.3
MBSFN area and the geographical area of GCSE group
According to TS 36.300, the MBSFN Area is semi-statically configured, e.g. by O&M. MBSFN area(s) could be larger or smaller than the geographical area of GCSE groups as shown in Figure 1.
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Figure 1. MBSFN area and the geographical area of GCSE group
We can have following 3 solutions for the delivery of Group communication data:
1) Use eMBMS bearer in MBSFN area 2
2) Use eMBMS bearer in MBSFN area 1+ unicast bearer in green region
3) (Re) configure the geographical area of the GCSE group as an MBSFN area
To compare the radio resource efficiency of solution1 and solution 2, it is needed to consider how many group members in the green region.  If there are a lot of group members in the green region and thus the cells in the green region can not support all group members in the same region to use unicast bearer for group communication due to radio resource limitation, we can only choose solution 1. If there are only few group members in the green region, it is better to choose solution 2. 
If the number of group members in the green region is larger but would allow using unicast in the green region, the MCE may choose either solution 1 or solution 2 at session start by other considerations e.g. how many cells in the blue region. 
Observation 4: When choosing the MBSFN area(s) for group communication, if the cells within the MBSFN area(s) is not fit the cells within the geographical area of GCSE group totally, we should first consider the radio resource load if unicast bearer is used.
For solution 3, it is needed to take into account the geographical area of GCSE group when configuring MBSFN areas. If the cells are required to support a large number of GCSE groups having different geographical areas, solution 3 is difficult to apply because it may require to reconfigure MBSFN areas and an LTE cell can only be part of up to 8 different MBSFN areas.
Observation 5: To take the geographical of GCSE group into account for configure the MBSFN area is difficult because it may require to reconfigure MBSFN areas and an LTE cell can only be part of up to 8 different MSFN areas.
3
Conclusion
In this contribution, we analyzed the radio resource efficiency when using MBMS to support group communications, and we provided the following observations:
Observation 1: If many pre-established eMBMS bearers require reserving a large number of subframes as MBSFN, there should a sufficient of TM9/TM10 capable UEs in the same cell so that they can be reused for unicast transmissions.

Observation 2: Many pre-established eMBMS bearers could result in only one voice call to be active within all groups mapped to a given MCH, which results in poor utilization of radio resources.
Observation 3: MCHs for pre-established MBMS bearer require periodical transmission of the MSI and thus lead to radio resource waste.     
Observation 4: When choosing the MBSFN area(s) for group communication, if the cells within the MBSFN area(s) is not fit the cells within the geographical area of GCSE group totally, we should first consider the radio resource load if unicast bearer is used.
Observation 5: To take the geographical of GCSE group into account for configure the MBSFN area is difficult because it may require to reconfigure MBSFN areas and an LTE cell can only be part of up to 8 different MSFN areas.
RAN2 is respectfully asked to discuss and agree on the following proposals:
Proposal 1: Agree the above observations.
Proposal 2: Capture the analysis in this document into TR 36.868.
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