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1   Discussion
The following defines a simple use case appropriate for Mission Critical situation in Public Safety and covering the conditions and scenarios 1 and 2 described in Motorola Solution’s R3-141836 and Vodafone R3-141876, that were submitted at the prior RAN3#85 (Dresden) meeting: 

Due to the need to conserve capacity and to low voice activity factor of PTT communications (i.e. low probability of packets from different groups to end up in the same MBMS subframe), the operator decides to overbook the eMBMS allocation by allowing 4 TMGIs (designated as A, B, C and D). Assume here for simplicity that all packets of the same TMGI are of the same size and their sizes, given here as percentage of the total available eMBMS allocation, are:  A(65%), B(45%), C(30%) and  D(15%).  The simple congestion level is at 85% while the overload (i.e. when packets need to be dropped due to lack of space) is obviously at 100% of the capacity level. The requirement is that the solution handles properly all the possible combinations of packets when simple congestion and/or overload occur, together with sending the proper information needed by the GCS AS to handle the situation appropriately at the application level.

The table below details the situations:  
	TMGI  combination
	% usage
	Detected Condition
	Report to GCS AS
	Potential action(s) to be taken by GCS AS

	A(65%), B(40%), C(30%), D(15%), AD(80%), BC(70%), BD(60%), CD(45%)
	< 85%
	Nothing.
	Do not report.
	Nothing.

	AC(95%), BCD(90%)
	Between 85% and 100%
	(simple) Congestion
	Congestion detected when transmitting C (Case AC) or D (Case BCD)
	Move either flows A or C to unicast (case AC) or move any of B, C or D to unicast

	AB(110%), ABC(140%),  ABD(125%), ABCD(155%)
	Partial above 100%, total above 100%
	Overload
	Packet(s) B (case AB), B and C (case ABC), or B,C and D (case ABCD) dropped
	Either stop flow A (all cases)  or stop/recover flow B (case AB), B and C (case ABC), or B,C and D (case ABCD)

	ACD(65%+30%+15% = 110%)
	Partial (95%) between 85% and 100%, with total above 100%
	Overload and congestion
	Packet D dropped, congestion detected when transmitting C
	Either stop flow A or stop flow C or stop/recover flow D and then move either flow A or flow C to unicast to clear the congestion


Notes:

1. GCS AS needs to be informed whether or not the congestion resulted in packets being dropped (“overload”) or not (“simple congestion”) such that it can apply differentiated treatment: in case of simple congestion it may suffice to switch traffic to unicast, while in case of dropped packets (data loss) it may need to signal the source of the data to stop or slow down the transmission.
2. The use case still applies if the SYNC protocol is configured not to drop packets at the first overload opportunity, but to hold on to it and try to transmit it (delayed) at the subsequent opportunity: it is conceivable that at the subsequent opportunity the system is also (or becomes) overloaded and ultimately some packets will need to be dropped. The GCS AS needs to be informed if packets are delayed to prevent dropping them or if there are actually dropped. 

3. Since GCS AS is on the bearer path, upon the notification of congestion and/or overload from the eNodeB, GCS AS can immediately relieve the condition by holding the traffic of certain service flows and by starting the conversion from multicast to unicast for others. Other solutions relying on suspension or pre-emption by MCE can only take effect after the end of the current MCCH modification update, that is up to 5.12 seconds or 10.24 seconds later.
2   Conclusion/Proposal
Proposal: RAN3 to adopt the simple use case proposed in this contribution as a test case against which to evaluate for suitability and completeness the solution that it adopts. 
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