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1. Introduction
This pCR propose a new solution the service continuity scenario 2 and 3b in key issue 1.
2. Reason for Change
The new solution for service continuity solves an important use case when multiple MBSFN areas are used and there is a high load in the network, and MBMS is required.
The solution does not propose any new procedures at the application layer. The solution only suggest some enhancements on RAN. The technical viability of the proposed enhancements should be discussed with the RAN WGs.
3. Proposal

It is proposed to agree the following changes to 3GPP TS 23.780 v1.1.0.
* * * First Change * * * *
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6.x
Solution 1-x: Service continuity
6.x.1
Description
This solution addresses scenario 2 and 3b as described in key issue 1 in subclause 5.1.
The service continuity scenario described in this subclause is applicable when multiple MBSFN areas are used with the purpose to cover a larger area for one single MBMS bearer (same TMGI). It may also apply when multiple MBMS bearers are used but overlapping of the bearers is not possible (see solution 1-1 that covers the scenario with overlapping areas).

Figure 6.x.1-1 illustrates the service continuity scenario addressed by this solution. A UE is moving from a cell in MBSFN area 1 to a target cell that belongs to MBSFN area 2. In the current architecture the UE that is approaching the edge of MBSFN area 1 will at some point in time detect that the MBMS bearer quality is not good enough and by that trigger the service continuity procedure from multicast to unicast defined in 3GPP TS 23.468 [10]. When this UE continues to move into the MBSFN area 2 it will trigger a service continuity procedure to move the unicast bearer to the multicast bearer in the new cell.
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Figure 6.x.1-1: 
Service continuity between MBSFN areas within the same MBMS bearer
The drawback with a procedure that requires a transfer to unicast and then back to multicast is that it may fail in the scenario when there is shortage of network resources and one of the important requirements of using MBMS is exactly the ability to handle shortage of network resources.
To avoid a transfer to unicast and then back, one option would be to accept some level of packet loss at the cell reselection, and the time it takes to find the new MBMS bearer in the target cell. This requires that the cell planning is made so that the cell reselection will be triggered prior the MBMS bearer reception quality becomes a problem, which also can trigger a transfer to unicast. Such service continuity scenario is also described and evaluated in 3GPP TS 36.868 [20], see subclause 5.2.3.1. This service interruption time presented in table 6.x.1-1 is estimated at 220-480 ms, see reference 3GPP TS 36.868 [20].
Besides the interruption times in table 6.x.1-1, the time it takes to receive SIB‑13 containing the MBSFN area information should also be considered, which is required to know how to read the MCCH. The SIB-13 scheduling periodicity is dependent on bandwidth and a typical value is 320 ms, see reference 3GPP TS 36.508 [x].
Table 6.x.1-1 Average and worst case (in brackets) multicast/unicast change time estimation 

	
	Time (ms)
	Comments

	Acquisition of MCCH configuration
	10
	Processing delay at the UE

	Delay due to MCCH scheduling period
	160  (320)
	For MCCH Repetition period of 320ms. 

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



	Time required if acquisition of multiple MCCHs is required.
	50 (100)
	Maximum MCCH offset value is 100ms. 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
	Clause 16.2 of TR 36.912 [6]

	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
	220 – 480 (220-690)
	


If the target cell also provides the same MC service then the time it takes to detect that is 230 (440) ms, i.e the first 4 rows in the table 6.x.1-1. The time to get SIB-13 should be added to this which can typically take 160 (320) ms. The total time would then be 390 (760) ms of service interruption.
The service interruption is based on the assumption that a transfer to unicast is not initiated prior or during the cell reselection procedure.
The procedure defined in subclause 6.x.2 provides a solution to decrease the service interruption time. 
6.x.2
Procedure enhancements
When a UE is moving from one MBSFN area to another MBSFN area that broadcasts the same service the service interruption time should be minimized. The following three improvements to the MBMS functionality in RAN should be considered:

-
Broadcast neighbor MBSFN area information in the MBSFN border cells. This would mitigate the time it takes to receive and interpret SIB-13 in a target cell after cell reselection.
-
Broadcast neighbor MCCH in the MBSFN border cells. This would mitigate the time it takes to receive and interpret MCCH in the target cell after the cell reselection.
-
Decrease the MCCH repetition period, currently limited to a minimum of 320 ms.
NOTE:
The MBSFN border cell is illustrated in the figure 6.x.1-1 as the blue shaded area.
6.x.3
Impact on the existing nodes and functionality

This solution has an impact on RAN. 
There are no impacts identified on core or application layer.
6.x.4
Solution evaluation

The procedure enhancements proposed in this solution provides service continuation that reach acceptable service interruption time. Without this solution the MC communication will be transferred to unicast and then back to multicast to reach acceptable quality of service.
This technical viability of this solution should be discussed with the RAN WGs.
* * * Next Change * * * *

7.3
Solution evaluation

The solutions specified in this technical report addresses a number of key issues identified in the usage of MBMS for mission critical communication services. Table 7.3-1 presents a summary of all solution evaluations.

Table 7.3-1: Solution evaluations

	Key issue
	Solution 
	Evaluation
	Impact on other entities and working groups
	Valid for MC services

	1
	Solution 1-x: Service continuity
	This service continuity solution provides acceptable service interruption time, when a MC UE is required to stay in IDLE when receiving MC communication.

	Impact on RAN. The technical viability should be discussed with RAN WGs.
	MCPTT, MCData, MCVideo

	2
	Solution 2-1: MBMS bearer announcement over MBMS bearer
	Provides a more efficient service announcement procedure, specifically it allows UEs to remain in idle model and still receive MBMS bearer announcement. Announcement can be performed with minimum latency,
	Only new procedures in MC services server and MC service client. No other entities are impacted
	MCPTT, MCData, MCVideo

	5
	Solution 5-1: Enhanced MCPTT group call setup procedure with MBMS bearer
	Improve the MCPTT call setup procedure, by reducing the latency due to normal paging procedure. It also optimizes the of MBMS and unicast resources from an application perspective
	Only new procedures in MC services server and MC service client. No other entities are impacted
	MCPTT

	6
	Solution 6-1: FEC for Mission Critical Services
	
	
	

	7
	Solution 7-1: Service area owning MC service server distributes media
	
	
	

	
	Solution 7-2: MBMS bearer management by MC service server (controlling role) with multiple MC service servers involved
	
	
	

	8
	Solution 8-1: GCS AS to indicate the preferred MBMS mechanism to the MCE
	
	
	

	9
	Solution 9-1: Notification of MBMS bearer activation result
	Provides notification to GCS AS of activation result and resource allocation situations in RAN. This is valuable for the predictability of the usage MBMS bearer. This is need to fulfil the requirements for MC services
	New procedures must be defined in RAN and EPC nodes.

Impact on specification owned by RAN3 and SA2


	MCPTT, MCData, MCVideo

	10
	Solution 10-1: Header compression of MBMS data
	
	
	

	
	
	
	
	


Editor's note:
Additional solution evaluation needs to be added to the table above.
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