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1 Introduction

This proposes a TP to capture the service continuity scenarios in the TR based on the contributions submitted to RAN2#85.
	The beginning of the text proposal


5.2.3.1
Service Continuity Scenarios
When considering the use cases for support of group communications for public safety users, the receiving or transmitting users move among cells while the group communication is ongoing. Service continuity shall be supported when UEs moving among cells during group communication. The following service continuity scenarios are identified. 

Scenario 1: Moving within an MBSFN area

Service continuity within the same MBSFN area is already supported by the legacy MBMS mechanisms. 
Scenario 2: Moving into an MBSFN area

The UE is receiving the communication over unicast bearer when the UE moving into MBSFN area, the UE can acquire the control information for the MBMS bearer which delivers the interested service while the service is received over the unicast bearer. Therefore no interruption for the data delivery is resulted. Upon establishment of MBMS bearer for the service, the UE can inform the GSCE AS of availability of MBMS bearer as a consequence the unicast bearer can be released. 
End to end delay for media transport for media delivery over MRB was shown to be in the order of 160ms, while end to end delay for media delivery using unicast bearers is in the order of 40ms. Due to the differences of media transport delay over MRB and unicast, the receiving group member UEs should expect to receive duplicates packets of the service when switching from unicast bearer to MRB for the reception of the service. It is assumed that duplicate handling can be performed at the application layer, e.g. the media decoder. 

Scenario 3: Moving out of an MBSFN area

When the UE moves out of an MBSFN area and the UE can no longer receive a service via MBMS, the UE is able to request the service via unicast. There number of scenarios can be envisaged depending on what services are provided in the cell the UE moves into. 

1). The UE is moving out of an MBSFN area into a cell where MBMS is not supported

2). The UE is moving out of an MBSFN area into an MBSFN area not providing the interested MBMS service

3). The UE is moving between MBSFN areas providing the same service

Figure 5.2.3.1-1 illustrates the UE mobility scenario where the UE moves out of MBSFN area #1 where it has been receiving the MBMS service into MBSFN area #2. MBSFN area #2 might also be part of SAI1 or SAI2, both belonging to the same MBMS Service Area. After successful handover, the UE reads MCCH2 where it would detect that the same MBMS service is provided or not in the target cell. 
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Figure 5.2.3.1-1: Mobility between non-overlapping intra-frequency MBSFN areas 
In some scenarios, the UE, while in the source cell, is able to identify that the target cell doesn’t support MBMS service based on unavailability of SIB13 in the target cell. Thus the UE can request the service over the unicast while receiving the service over MBMS in the source cell. In some other scenarios, the UE can identify the unavailability of the service in the target cell after moving to the target cell. 

The UE can assume the service is not provided over MBMS in the target cell if:

a) SIB13 is not provided in the target eNB 

b) the received data over MTCH cannot be decoded 

c) if the service TMGI is not listed in the MCCH

The signalling flow for the case where the UE requests the service over unicast bearer after identifying that the service is not available over MBMS is illustrated in Figure 5.2.3.1-2. Time from the UE stops receiving the service over MBMS to the time unicast bearer is established for the service delivery, the UE experiences service interruption.
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Figure 5.2.3.1-2 An example procedure for switching from MBMS to unicast for ongoing group communication 

The service interruption time due to the change of delivery type from MBMS to unicast can be estimated as in Table 5.2.3.1-1.

Table 5.2.3.1-1 Service interruption time estimation 
	
	Time (ms)
	comments

	Acquisition of MCCH configuration
	10
	Processing delay at the UE

	Average delay due to MCCH scheduling period
	160 
	For MCCH_Repetitio period of rf32. 

	Acquisition of MCCH and MTCH configuration for TMGI 
	10 
	Processing delay at the UE



	Average time required if acquisition of multiple MCCHs is required.
	50
	Maximum MCCH offset value is 10rf. It is assumed that the reading of multiple MCCH is performed in parallel

	RRC_Idle to RRC_Connected (if not already RRC_Connected)
	50 -80
	Section 16.2 of TR 36.912

	Time for requesting the service over unicast bearer 
	55
	Out of RAN2 scope, the figure is provided as a representative example

	Dedicated bearer for VoIP establishment
	115
	Assume dedicated bearer for VoIP is established using IMS. it is assumed 10ms for radio interface delay, 5ms for network interface delay ad 5ms for processing delay in the calculation 

	Total time
	220 – 480
	


The UE is aware of the presence of SIB13 in the target cell during the cell re-selection or handover procedure. The scheduling information of SIB13 is provided in SIB1. The service interruption time shown in Table y assumes that the RRC_Idle UE is receiving a group communication over MBMS moves out of MBSFN area into a cell which supports MBMS, however the UE is not aware of whether the same group communication is provided over MBMS in the target cell. The UE reads MCCH to find it’s interested service .

The calculation shows that the service is interrupted for few hundreds of milliseconds when the UE identifies the service is not provided over MBMS and request the connection over unicast. Few hundreds of milliseconds interruption is resulted including the time required for acquiring MCCH configuration information, acquiring possibly multiple MCCHs, RRC_IDLE to RRC_CONNECTED transition and establishment of dedicated bearer for VoIP. 

If the UE moves out of the MBSFN area and the UE identify that the service is not available over MBMS in the new cell, and assuming the UE was in idle mode, the interruption time can be calculated as in the order of 220 – 480ms. If the UE is in RRC_Connected and the UE has established bearer for voice application, the interruption time is further reduced and in the order of 55- 285ms.
If the UE moves out of the MBSFN area to a cell where MBMS is not supported, the UE identifies the unavailability of the service from the absence of SIB13 hence it can request the service over the unicast. The interruption time seen by the UE is in the order of 220 - 300ms. 
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