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1. Introduction

A Study Item “Group Communication for LTE” [1] was approved at RAN#61 meeting to identify and specify any improvements needed in the RAN level specifications to meet the service requirements. One of the important topics is service continuity support for group communication. It is assumed that continuity of service will be provided in the same PLMN providing a Group Communication over eMBMS or unicast. We think there are three typical scenarios which RAN2 should investigate; a group communication data reception is switching from PTM to PTP, switching from PTP to PTM and switching from PTM to PTM due to MBSFN boundary. In this contribution, we provide our analysis of service continuity for Group Communication.

2. Discussion

Scenario 1: Switching from PTP to PTM
In this scenario, a group communication data reception is switched from PTP to PTM. For example, this situation will be occurred when the UE receiving the group communication service via unicast bearer moves to a target cell which provide the same service via multicast bearer. Since group communication service may also be provided by PTM, MBMS capable UEs would check to see if such services are provided by PTM. The UE may determine the availability of this service by the reading of MBMS control channel. After successful reception of the service via PTM, the UE may inform the GCSE-AS through NAS signaling that it is receiving the group communication data through via PTM. Therefore, service continuity is not an issue for UEs switching from PTM to PTP. Note UE may receive the same data via both unicast and multicast until the switching is completed. We think duplicate packet handling should be up to UE implementation.
Also RAN2 should evaluate if Rel-11 MBMS interest indication meets the requirement of service continuity for Group Communication. In the current specification, the UE is allowed to send MBMSInterestIndication message to the eNB so that the eNB could direct the UE to the cell where MBMS service of interest is provided via PTM [2]. The current specification also allows UE to include mbms-Priority in the MBMSInterestIndication message if the UE prioritises reception of all indicated MBMS frequencies above reception of any of the unicast bearers. This is important in the case of network congestion. However, the eNB may have no idea about the UE’s interested MBMS service, e.g., group communication or TV channel, since the MBMSInterestIndication message only contains the mbms-Priority and a list of MBMS frequencies. In case the cell(s) providing the MBMS service interest is congested, the E-UTRAN is allowed to release the UE’s unicast bearers if the UE indicates that MBMS is prioritised over Unicast. Then the worst scenario is eNB move receiver group members to certain group communication(s), which eMBMS bearers are used for downlink, to the congested cell providing MBMS with releases unicast bearers based on the UE’s interest (e.g., mbms-Priority is set “true”). 

As the assumption of Group communication, Unicast bearers are used for uplink communication [3]. If unicast bearers used for Group communication is released, UE couldn’t send UL traffic until UE reselect/move to new cell which isn’t congestion. It’s not preferable that the UE to go back and forth between two frequencies depending on whether uplink traffic needs to be sent or not. Then RAN2 should discuss whether the current E-UTRAN procedures can be reused for Service continuity for Group communication especially in NW congestion case. If RAN2 conclude some solutions are needed the detailed should be considered in the WI phase.
Proposal 1:
RAN2 should evaluate if Rel-11 MBMS interest indication meets the requirement of service continuity for Group Communication. If needed, RAN2 should consider solutions in the WI phase.
Scenario 2: Switching from PTM to PTP
In this scenario, a group communication data reception is switched from PTM to PTP. This situation will be occurred due to UE mobility and MBMS service stoppage. In following, we analyze each case in detail.
UE mobility

One of the typical use cases is that UE receiving the group communication service via multicast bearer moves to the cell which doesn’t have an ability to provide MBMS e.g., out of MBSFN area. In this case, UE may notice the receiving group communication service is not provided over eMBMS on the target cell only after reading of MBMS control channel. Since UE may ask the GCSE-AS to provide the group communication service via unicast after losing the MBSFN coverage, service continuity is not guaranteed. In order to avoid any gaps in service continuity, there should be a mechanism for the UE to inform the GCSE-AS of the change from multicast bearer to unicast bearer so that the group communication packets may be received at the UE uninterrupted.
We think UE based solution is preferable since UE have a better knowledge whether the group communication data reception is continued via multicast signaling or not by MBMS related signal received level. If the UE based solution is applied, MBMS related measurement, which will be discussed under the Rel-12 MBMS WI, must be used. Two alternatives can be considered; when the MBMS relegated signal is weaker than threshold, UE notify it to eNB or UE indicate to the GCSE-AS that UE would receive the group communication service via unicast bearer directly (after setting up the unicast bearer if needed). We prefer to the first approach since it’s aligned with the current 3GPP architecture.  eNB/NW should have the responsibility to determine which UE should receive the group communication service via PTM or PTP. If RAN2 agreed to go forward to the first approach, one more consideration point is whether the reporting threshold is pre-defined or configured by eNB. We think it should be configured by eNB since the flexibility operation can be available. For example, it’s assumed there is less possibility to lose the MBMS signal in the centre of the MBSFN area. So the eNB in the centre of MBSFN area have an option not to configure the MBMS related measurement to UE for reducing the signaling. Therefore, we propose RAN2 should consider the NW assisted UE based solution as baseline. This procedure may also be applicable to pre-Rel-12 MBMS services e.g., TV broadcast.
Proposal 2:
For supporting service continuity while a group communication data reception is switched from PTM to PTP, RAN2 should consider the NW assisted UE based solution as baseline.
MBMS service stoppage
One of the typical use cases for MBMS is to allow the NW to decide whether MBMS service should be delivered via PTM, according to the number of UEs interested in the same MBMS service. To provide better efficiency in resource utilization, MBMS services of little to no interest should not be broadcasted. Therefore MBMS service stoppage mechanism should be also supported for Group Communication. In the current specification, the counting procedure is supported to enable the network to receive feedbacks from the MBMS UEs regarding their interest in future and on-going MBMS services [2]. This mechanism allows the NW to decide whether MBMS services delivered via MBSFN is desirable. A straightforward consideration would be to apply the counting procedure to the group communication. However further study may be needed since the assumptions for group communication via MBMS is a bit different from pre-Rel-12 MBMS. For example, it’s described in [3] that even when eMBMS is in use, the UEs can use uni-cast uplink transmissions to the GCSE-AS to ACK/NACK the downlink transmissions. Therefore, RAN2 should consider whether an alternate mechanism is needed to support MBMS service stoppage. 
Proposal 3:
MBMS service stoppage mechanism should be supported in Group Communication.
If proposal 3 is agreed, NW should inform the UE before stopping the service delivery via MBMS for providing the service continuity. Once the notification is received, there may be sufficient time for the UE to tell the GCSE-AS for receiving the same service via unicast bearer. It would be reasonable to provide this notification through AS layer signaling since the decision for MBMS service stoppage may also be decided by RAN (i.e., MCE).
Proposal 4:
If proposal 3 is agreed, the NW should inform the UE before stopping the service delivery via MBMS using AS layer signaling. 
Scenario 3: Switching between two PTMs
Service continuity within the same MBSFN area was discussed in Rel-11 eMBMS WI, and E-UTRAN procedures already provide support for service continuity in this scenario. Therefore, MBMS service continuity is not an issue when the UE moves from cell to cell within the same MBSFN area. On the other hand, service continuity is not guaranteed in case the UE moves between two different PTMs belonging to different MBMS service areas. . This issue was originally discussed during Rel-11 MBMS WI but no conclusion was reached, and the issue is left for further study. Since service continuity is especially important for group communication, RAN2 should revisit this issue and provide a mechanism to ensure service continuity.
A straightforward solution would be to reuse the solution addressed under the switching from PTM to PTP e.g., NW assisted UE based solution, since the situation is quite similar. In both cases, the UE is unable to receive the group communication service via PTM due to weak MBMS related signal. If the same solution is applied to the scenario for switching between different PTMs, standardization effort may be reduced.
Proposal 5:
To provide service continuity when the UE moves between two different PTMs belonging to different MBMS service area, the same solution should be used as in the case for switching from PTM to PTP.

3. Conclusion

Service continuity for group communication is analysed in this contribution.  In particular, the issues with service continuity in various scenarios from PTP to PTM, from PTM to PTP and between two PTMs are considered. Resolution of these issues is essential to ensure service continuity. We have the following proposals.
Proposal 1:
RAN2 should evaluate if Rel-11 MBMS interest indication meets the requirement of service continuity for Group Communication. If needed, RAN2 should consider solutions in the WI phase.
Proposal 2:
For supporting service continuity while a group communication data reception is switched from PTM to PTP, RAN2 should consider the NW assisted UE based solution as baseline.
Proposal 3:
MBMS service stoppage mechanism should be supported in Group Communication.

Proposal 4:
If proposal 3 is agreed, the NW should inform the UE before stopping the service delivery via MBMS using AS layer signaling.

Proposal 5:
To provide service continuity when the UE moves between two different PTMs belonging to different MBMS service area, the same solution should be used as in the case for switching from PTM to PTP.
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