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1 Introduction

When considering the use cases for support of group communications for public safety users, there is situation where the UE may require to switch from MBMS to unicast and vice versa. In this contribution, we analyse the interruption time seen when the service transmission switch from the MBMS to unicast and vice versa.

2 Discussion

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 radio bearer (MRB) which delivers the interested service while the service is received over the unicast bearer. The signalling procedure is illustrated in Figure 1 and can be seen as “make before break” thus no interruption for the data delivery is resulted.
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Figure 1: example procedure for switching from unicast to eMBMS for ongoing group communication 
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. If there is no difference in delay in GCSE between MBMS and unicast, 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 or GCSE. 
Proposal 1: The duplicate packet handling can be left to the application layer 
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 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 2: example procedure for switching from MBMS to unicast for ongoing group communication 

The UE can identify the unavailability of the service in the target cell in a number of possible ways. The UE can assume the service is not provided over MBMS in the cell if:

a) SIB13 is not provided in the cell, 

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

The checking of MCCH for the list of TMGIs takes the longest time. The service interruption time due to the change of delivery type from MBMS to unicast can be calculated as:

	
	Time (ms)
	comments

	Acquisition of MCCH configuration
	10
	Processing delay at the UE

	Average delay due to MCCH scheduling period
	160 
	For MCCH_ Repetition 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 

	
	220 – 480
	


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. The acquiring MCCH configuration and need for multiple MCCHs checking to identify the service is available in the cell only required if the UE has moved to a new cell. Otherwise the UE is aware of the MCCH configuration as it is already receiving the service over MBMS hence the time to identify the service not available over MBMS further reduce. For example if the service over MBMS is suspended due to MCE decision, and the UE request the unicast for the service the interruption time seen will be in the order of 260ms.  If it can be assumed that the UE is in connected and has an established dedicated bearer for voice or service is delivered over the default bearer while establishing a dedicated bearer for voice, the interruption time could be resulted in the order of 65ms. 
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.
Proposal 2: RAN2 is requested to discuss and capture the finding in this paper in the TR. 
3 Conclusions

This contribution discusses the service continuity requirement for public safety group communication. The paper analyses the service interruption experienced if the UE has moved out of the area where the service is provided over eMBMS. The following proposals are made:

Proposal 1: The duplicate packet handling can be left to the application layer 
Proposal 2: RAN2 is requested to discuss and capture the finding in this paper in the TR. 
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