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1
Introduction
This contribution is to provide the TP on Service Continuity for SC-PTM to be captured in TR 36.890, based on the email discussion [1].
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Evaluations

6.x
Service continuity

When considering the provision of group communication over SC-PTM for public safety, the receiving or transmitting users may move among cells while the group communication is ongoing. The following service continuity scenarios are identified with highest priority:
Scenario 1: Moving from SC-PTM to SC-PTM
For users receiving a group call over SC-PTM in the source cell, the target cell as result of mobility provides the same group call over SC-PTM.
Scenario 2: Moving from SC-PTM to unicast
For users receiving a group call over SC-PTM in the source cell, the target cell as result of mobility provides the same group call over unicast, either because SC-PTM is not configured in the target cell or because SC-PTM is configured in the target cell but the group call is not under SC-PTM transmission.
Evaluation of the service interruption time for different service continuity scenarios are provided in the following sections, without considering any optimization to reduce the service interruption time.  In the evaluation, it is assumed that a “SC-PTM SIB” contains the configuration for SC-MCCH reception (e.g. scheduling occasions for SC-MCCH, and PDCCH identified by a specific SC-RNTI), and the SC-MCCH contains the configuration for different MBMS services (e.g. TMGI to Group-RNTI mapping).
6.x.1
Service continuity from SC-PTM to SC-PTM
For the mobility from SC-PTM to SC-PTM, the UE needs to first acquire the SC-PTM configuration in the target cell, and then continue to receive the group call over SC-PTM in the target cell. The estimated service interruption time for the average and for the worst case is provided in Table 6.x.1-1.

Table 6.x.1-1: Average and worst case (in brackets) interruption time estimation for mobility from SC-PTM to SC-PTM
	Component
	Time (ms)
	Comments

	SC-PTM SIB reading delay
	40 (80)
	Assuming the scheduling periodicity of the SC-PTM SIB is 80ms.

	Acquisition of the SC-MCCH configuration for SC-MCCH reception
	10
	Processing delay at the UE

	Delay due to SC-MCCH repetition period
	40  (80)
	For SC-MCCH repetition period of 80ms. 

	Acquisition of SC-MCCH info, e.g. TMGI to Group-RNTI mapping
	10 
	Processing delay at the UE

	Total time
	100 (180)
	


Note 1: The UE may experience additional service interruption due to the acquisition of target cell MIB and SIB1 (i.e. 30ms).
Note 2: The UE may experience additional service interruption due to the possible data loss (i.e. one packet loss) caused by the unsynchronized SC-PTM scheduling between source cell and target cell.
If the SC-MCCH is transmitted using a reserved RNTI value, the UE could monitor the SC-MCCH transmissions even before acquiring the SC-PTM SIB, i.e. the service interruption time could be reduced to 50ms on average and 90ms in the worst case.
6.x.2
Service continuity from SC-PTM to unicast
For the mobility from SC-PTM to unicast, the UE can know that the group call is not being transmitted over SC-PTM in the target cell from the absence of the SC-PTM SIB, or after the acquisition of the SC-MCCH info if the SC-PTM SIB is present (e.g. if the desired TMGI is absent in the SC-MCCH), and then the UE can request the group call over unicast bearer. The estimated service interruption time for the average and for the worst case is provided in Table 6.x.2-1. For UEs in RRC_CONNECTED, 50-80ms latency caused by the RRC connection establishment could be saved compared to UEs in RRC_IDLE.
Table 6.x.2-1: Average and worst case (in brackets) interruption time estimation for mobility from SC-PTM to unicast
	Component
	Time (ms)
	Comments

	SC-PTM SIB reading delay
	40 (80)
	Assuming the scheduling periodicity of the SC-PTM SIB is 80ms.

	Acquisition of the SC-MCCH configuration for SC-MCCH reception
	10
	Processing delay at the UE

	Delay due to SC-MCCH repetition period
	40 (80)
	For SC-MCCH repetition period of 80ms.

	Acquisition of SC-MCCH info, e.g. TMGI to Group-RNTI mapping
	10
	Processing delay at the UE

	RRC_Idle to RRC_Connected (if not already RRC_Connected)
	50 -80
	Clause 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 and 5ms for processing delay in the calculation 

	Total time
	Idle mode UE: 220-350 (220-430) 
Connected mode UE: 170 (350)
	


Note 1: The UE may experience additional service interruption due to the acquisition of target cell MIB and SIB1 (i.e. 30ms).

7
Solutions
7.3
Service continuity

There are a number of potential solutions which could be seen as feasible for mitigating the service interruption and data loss to an acceptable level for the service continuity scenarios evaluated in section 6.x.
In one solution, the UE can request to receive the group call over unicast when the SC-PTM reception quality is degraded below a threshold (threshold based on e.g. RSRQ, BLER). The threshold may be UE implementation specific, or be defined as part of the GCSE/MCPTT application in the UE. Alternatively, the eNB can provide the trigger threshold to the UE to assist the UE in requesting unicast bearer for the group call at an appropriate point in time.
Another solution is that the serving cell broadcasts the SC-PTM configuration of the neighbour cells over SC-MCCH. If the neighbour cell, which the UE is about to move into, provides the group call over SC-PTM, the UE can already know the target cell SC-PTM configuration in the source cell therefore the service interruption caused by the acquisition of target cell SC-PTM configuration after cell reselection/handover can be eliminated. If the neighbour cell doesn’t provide the group call over SC-PTM, the UE can request the group call over unicast while still receiving the group call over SC-PTM in the source cell.
In another solution, for UEs in RRC_CONNECTED, the SC-PTM configuration of the neighbour cell (which the UE is about to move into) can be provided to the UE by handover command. By this way, the UE can already know the target cell SC-PTM configuration in the source cell therefore the service interruption caused by the acquisition of target cell SC-PTM configuration after handover can be eliminated. If the neighbour cell doesn’t provide the group call over SC-PTM, the UE can request the group call over unicast while still receiving the group call over SC-PTM in the source cell. For UEs in RRC_IDLE, the eNB can provide the trigger criteria (e.g. RSRP or RSRQ) to assist the UE to perform the RRC connection establishment when the UE is about to move out of the SC-PTM cell. Subsequently, the UE applies the solution for UEs in RRC_CONNECTED.
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