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1 Introduction
One of the objectives in the study on Group Communication is to evaluate “ability of eMBMS” or other mechanisms to provide group communication for public safety applications. Considering limited time in Rel-12, it seems to be good to focus on evaluation of eMBMS ability and to decide whether eMBMS is sufficient with little enhancement or unicast transmission is sufficient for Rel-12.
In this document, we discuss some eMBMS issues and evaluate ability of eMBMS for the study, assuming that eMBMS provides group communication for public safety applications.

2 Discussion
2.1 eMBMS Architecture
If eMBMS is used to provide GCSE, it would be good to clarify whether we will study based on the existing eMBMS architecture or we assume impact on eMBMS architecture. Our preference is to study based on the existing eMBMS architecture. If we consider impact on eMBMS architecture, it may be difficult to complete this study in Rel-12.
Proposal 1: We should study based on the existing eMBMS architecture.
2.2 RRC State

We know that both UE in RRC_IDLE and UE in RRC_CONNECTED can receive MBMS services on MBSFN areas. However, it seems to be not the case for group communication, considering that group members may need uplink channel to say hello each other. That is, we could assume that when UE is involved in group communication, UE will be in RRC_CONNECTED soon. Upon initiation of group communication, the network would page idle UEs to trigger RRC Connection Establishments with ‘MT access’. 
This assumption may make it easier to discuss service continuity and radio efficiency for group communication. For instance, if we assume that UE will be in RRC_CONNECTED, transition from unicast to eMBMS would not require a new type of access in RRC Connection Establishment, compared to connection establishment with ‘MBMS cause’ in UMTS. And, in transition from eMBMS to unicast, the network may easily establish a unicast bearer for service continuity of group communication. Even, UE may be able to configure both DRB and MRB for the same group communication for fast transition.
Accordingly, we propose to assume that while UE is involved in group communication, UE will be in RRC_CONNECTED. In addition, we also propose that we should not specify RRC connection establishment driven by eMBMS purpose. It would avoid additional study on MBMS specific access control in Connection Establishment for Rel-12.
Proposal 2: While UE is involved in group communication, we assume that UE is in RRC_CONNECTED (e.g. by normal paging, if UE is in RRC_IDLE).
Proposal 3: We should not specify RRC connection establishment driven by eMBMS purpose.
2.3 Resource Efficiency

2.3.1 Switching between unicast and MBMS in the network

The Resource Efficiency aspect is considered as a top priority of study on the Group Communication in the recent LS from RAN [1]. We think that the main issue on the Resource Efficiency aspect is ‘multicast/unicast handling'. And, we assume that such handling corresponds to network ability of switching data delivery between eMBMS and unicast for a specific service and for a specific UE receiving the service.

Such network ability seems based on knowledge about what kind of MBMS service a specific UE is receiving and how many UEs are involved in a specific group communication. Unfortunately, the existing network does not know which MBMS service UE is receiving, regardless of RRC state. The network may only know a MBMS frequency that UE in RRC_CONNECTED is receiving, based on MBMS Interest Indication messages, because MBMS Interest Indication messages indicates the MBMS frequency only (with MBMS priority). 

Even though counting function could be used to help the network know how many UEs in RRC_CONNECTED are receiving a specific MBMS service, the network would need to perform counting every modification period, in order to keep track of MBMS reception status in UEs, because MBMS reception status may change in UEs any time. However, using counting every period would result in significant uplink signalling burden in high load situation which group communication mainly concerns. 

Nevertheless, we think that if we want to enable the network to switch a group communication between eMBMS and unicast, we should allow the network to know which groups a specific UE belongs to, in order to evaluate how many UEs are involved in the group communication for a specific cell and then decide transmission mode between unicast and eMBMS for the group. 

In our view, individual UEs could inform E-UTRAN about interesting MBMS services for group communication by using MBMS Interest Indication messages, in order to help the network to perform switching. If it is the case, considering that MBMS Interest Indication messages are currently transferred over X2 during handover, eNB could always maintain up to date information about UE specific MBMS reception status. With this X2 transfer, we could avoid uplink signalling load in high load situation.

Accordingly, we propose to add MBMS service level information in MBMS Interest Indication message in order to help the network to evaluate how many UEs are involved in the group communication at a particular cell. Based on this information, E-UTRAN may turn on/off a specific MBMS session at a cell.

Proposal 4: We propose to add MBMS service level information in MBMS Interest Indication message in order to help the network to evaluate how many UEs are involved in the group communication at a particular cell. Based on this information, E-UTRAN may turn on/off a specific MBMS session at a cell.
2.3.2 Switching between unicast and MBMS in the UE

If transition between MBMS and unicast frequently happen, switching may result in additional cost such as signalling burden and service interruption. For instance, whenever UE moves between a cell using unicast to another cell using MBMS for the same group communication, UE would apply reconfiguration and also lose some packets in transition. Such additional cost could undermine a benefit of resource efficiency that we may achieve with switching between unicast and MBMS.

In our view, one of ways to avoid signalling burden and service interruption seems to be that the network always configures a unicast bearer i.e. DRB in a UE for on-going group communication, even while UE is receiving MBMS for the same group communication, assuming that downlink data is transmitted via only one of DRB and MRB. If it is the case, switching data delivery could be up to an application layer.

For instance, if UE moves to a cell not serving the group via MBMS, or if UE detects no group communication in a MBSFN area, UE would stop receiving the MBMS, and then the application layer in the UE could communicate with the application server to resume the group communication via the already configured unicast bearer. 

On the other hand, if UE moves to a cell serving the group via MBMS, or if UE detects the group communication in a MBSFN area, the application layer in the UE could communicate with the application server to suspend the group communication via the already configured unicast bearer. Then, UE would start receiving MTCH for the group communication.

Assuming that the network can always configure DRB for on-going group communication regardless of MBMS transmission, and also the application layer could communicate with the application server for unicast transmission, we think that relying on the application layer for switching data delivery seems to be a feasible option in Rel-12. If it is the case, there seems nothing to specify in RAN2 specification for resource efficiency.

Proposal 5: The UE relies on the application layer for switching between unicast and MBMS, assuming that the network can always configure DRB in the UE for on-going group communication regardless of MBMS transmission, and also the application layer could communicate with the application server for unicast transmission.
Unlike MBMS in UMTS, switching between MBMS and unicast is not a role of E-UTRAN in LTE. We think that this proposal is in line with the existing eMBMS in LTE.
2.4 Service Continuity

The Service Continuity aspect is considered as a top priority of study on the Group Communication in the recent LS from RAN [1]. The Service Continuity aspect as described below in the recent LS is considered as a critical aspect of Group Communication.

When UEs move among different cells providing multipoint service. Considers service continuity when delivery of group communications changes between unicast and multipoint service.
In this section, we discuss some issues on service continuity for group communication as seen below.
2.4.1 Service Continuity Scenarios
For service continuity, we may need to take into account the following scenarios:

1 Service continuity of the same group communication between eMBMS and unicast at the same cell
1.1 Service continuity from eMBMS to unicast at the same cell
· The network may change delivery of the group communication from MBR to DRB for group members at a cell, e.g. because the number of group members becomes lower than a threshold.
1.2 Service continuity from unicast to eMBMS at the same cell
· The network may change delivery of the group communication from DBR to MRB for group members at a cell, e.g. because the number of group members becomes larger than a threshold.
2 Service continuity of the same group communication between eMBMS and unicast at different cells (handover)
2.1 Service continuity from eMBMS to unicast at different cells
· When UE performing group communication over eMBMS moves to a target cell, it may find out that the target cell is not broadcasting a MBMS service corresponding to the group communication. It is because the cell may be offering unicast transmissions to member UEs in the group, or the cell has not served member UEs in the group. 

2.2 Service continuity from unicast to eMBMS at different cells
· When UE performing group communication over unicast moves to a target cell, it may find out that the target cell is broadcasting a MBMS service corresponding to the group communication, while not providing unicast transmission of the group communication. It is because the target cell decided to provide the group communication over eMBMS e.g. due to resource efficiency.

3 Service continuity of the same group communication between different MBSFN areas on the same frequency or different frequencies

· When UE performing group communication over eMBMS moves from a source cell to a target cell, it may find out that the target cell is broadcasting a MBMS service corresponding to the same group communication in different MBSFN area. Namely, source MBSFN area and target MBSFN area are different MBSFN areas (on the same frequency or different frequencies). It is because MBSFN areas may be geographically limited, i.e. one MBSFN area could not cover a whole country.

We would need to discuss whether we will support all those scenarios or some of them. And we would need to study whether the existing MBMS would work well in supported scenarios.
Proposal 6: We should discuss whether we will support all the scenarios described above or only a few of them.
2.4.2 UE moving to a cell not serving the group via eMBMS
For support of service continuity, we like to particularly discuss the case that UE performing group communication moves to a cell not serving the GCSE group via eMBMS. For this case, we want to discuss which type of transmission the target cell will provide to the incoming UE performing the group communication, i.e. unicast or eMBMS, if the target cell is currently offering unicast transmissions for the group or if the target cell has not provided any transmission for the group (i.e. no group member, before). For instance, the target cell may start MBMS transmission as soon as the UE moves to the target cell, because the number of group members becomes larger than a threshold, or may provide unicast transmission to the incoming UE.

One thing to say is that if the network decides to start MBMS transmission for newly incoming UE, it would take some time until then the network broadcasts MBMS service, e.g. due to MCCH update in long MCCH modification period. Namely, UE would have some service interruption. Moreover, it seems even unclear how the network would start MBMS session transmission for incoming UE at a specific cell for GCSE, e.g. by request from the incoming UE or by evaluation in the network.
In our view, considering initial setup time of transmission and public safety use cases, if the target cell is already offering the group communication to group members via unicast bearers, or if the target cell has not provided the group communication before, it would be desirable that the target cell provides unicast transmission to the incoming UE. From UE perspective, if UE moves from a cell serving the group via unicast bearer, UE would continue to rely on the unicast bearer, as normal handover behaviour.
With such view, we do not assume that incoming UE requests a MBMS session transmission to the network for a specific cell not providing the MBMS session. Anyway, the network may decide to change from unicast to MBMS as the number of group members increases at the cell, e.g. by evaluating the number of group members at the network.
Proposal 7: Incoming UE does not request a MBMS session transmission to the network for a specific cell not providing the MBMS session for the group communication. We assume that upon handover, incoming UE will rely on unicast transmission at a cell not providing the MBMS session for the group communication.
2.4.3 UE moving between different MBSFN area 
UE performing group communication may move to a cell serving the group via eMBMS. In this case, we currently rely on UE internal behaviour. However, it is unclear whether or not legacy operation is sufficient for public safety due to potential service interruption time.

For instance, if source cell and target cell belong to different MBSFN areas for the same group communication (Scenario 3), normal MBMS UE will autonomously detects the group communication on MCCH, and then receives MTCH for the group. However, it may take a longer time than normal handover of DRB.
Thus, we would need to verify whether or not legacy MBMS UE behaviour in mobility is sufficient for public safety due to potential service interruption time, particularly in the case that UE moves from one MBSFN area to another MBSFN area for the same group communication.

Proposal 8: We should verify whether or not legacy MBMS UE behaviour in mobility is sufficient for public safety due to potential service interruption time, particularly in the case that UE moves from one MBSFN area to another MBSFN area for the same group communication (if this scenario is supported).
2.5 Interaction with ProSe UE to NW Relays
In SA2 TR [2], GCSE_LTE interaction with ProSe UE-to-NW Relays is considered as one of the key issues in GCSE with the following description:

The details of the Prose UE-to-Network Relay procedures and interaction with the network at the "transport layer" will be studied in Proximity Services Study Report TR 23.703 [4].

Aspects specific to the interaction between GCSE_LTE and the ProSe UE-to-Network Relay need to be considered in potential solutions.

Namely, it would be interesting to study the GCSE_LTE interaction with ProSe UE-to-NW Relays in group communication. 
Considering LTE Rel-10 specification, someone may consider using Rel-10 Relays to support UE-to-NW Relays. However, we know that Rel-10 Relay does not support eMBMS, i.e. no eMBMS over Un interface. 
Thus, if eMBMS is considered as a solution for group communication, it seems reasonable to say that we should not consider Rel-10 Relays in the study on ProSe UE-to-NW Relays. Otherwise, we would need to spend lots of time on RN support for eMBMS. 
In our view, we could simply rely on an upper layer than AS layer in ProSe UE in order to support ProSe UE-to-NW Relays in Rel-12, considering limited time. If it is the case, ProSe UE supporting GCSE would easily support group communication over eMBMS over Uu interface, assuming that GCSE is based on the existing eMBMS on Uu interface. 
The upper layer in this ProSe UE could relay downlink MBMS data received over Uu interface to other ProSe UEs out of coverage over PC5 interface. Of course, UE to NW relays in uplink direction can be also supported by this upper layer in ProSe UE with little impact on RAN2.
Accordingly, we propose to rely on an upper layer than AS layer in ProSe UE to support ProSe UE-to-NW Relays in Rel-12, considering both GCSE_LTE interaction with ProSe UE-to-NW Relays and no support of eMBMS in Rel-10 RN, and assuming that GCSE is based on eMBMS. 
Proposal 9: We should rely on an upper layer than AS layer in ProSe UE to support ProSe UE-to-NW Relays in Rel-12, considering both GCSE_LTE interaction with ProSe UE-to-NW Relays and no support of eMBMS in Rel-10 RN, and assuming that GCSE is based on eMBMS.
Conclusion
In summary, from our perspective, in order to utilize eMBMS for group communication in an efficient manner, we should assume that UE involved in on-going group communication should be always configured with a DRB corresponding to the group communication, while staying in RRC_CONNECTED, for avoiding signalling burden and service interruption. 
In addition, inclusion of interesting MBMS sessions in MBMS Interest Indication messages would be helpful for E-UTRAN to turn on/off a specific MBMS session of group communication at a cell, e.g. based on the number of group members connected to the cell, for resource efficiency. However, we still want to stick to the current eMBMS principle that we rely on the application layer for switching between unicast and MBMS.
In conclusion, we propose that RAN2 should take into account the followings for progress of the study on group communication:
Proposal 1: We should study based on the existing eMBMS architecture.

Proposal 2: While UE is involved in group communication, we assume that UE is in RRC_CONNECTED (e.g. by normal paging, if UE is in RRC_IDLE). 

Proposal 3: We should not specify RRC connection establishment driven by eMBMS purpose.

Proposal 4: We propose to add MBMS service level information in MBMS Interest Indication message in order to help the network to evaluate how many UEs are involved in the group communication at a particular cell. Based on this information, E-UTRAN may turn on/off a specific MBMS session at a cell.
Proposal 5: The UE relies on the application layer for switching between unicast and MBMS, assuming that the network can always configure DRB in the UE for on-going group communication regardless of MBMS transmission, and also the application layer could communicate with the application server for unicast transmission.
Proposal 6: We should discuss whether we will support all the scenarios described above or only a few of them.

Proposal 7: Incoming UE does not request a MBMS session transmission to the network for a specific cell not providing the MBMS session for the group communication. We assume that upon handover, incoming UE will rely on unicast transmission at a cell not providing the MBMS session for the group communication.

Proposal 8: We should verify whether or not legacy MBMS UE behaviour in mobility is sufficient for public safety due to potential service interruption time, particularly in the case that UE moves from one MBSFN area to another MBSFN area for the same group communication (if this scenario is supported).
Proposal 9: We should rely on an upper layer than AS layer in ProSe UE to support ProSe UE-to-NW Relays in Rel-12, considering both GCSE_LTE interaction with ProSe UE-to-NW Relays and no support of eMBMS in Rel-10 RN, and assuming that GCSE is based on eMBMS.
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