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1. Introduction
In this paper, we present the scenarios for counting and discuss the corresponding open issues including what’s listed in the last meeting minutes.
A. How and if the MCE may take the decision of deactivation of the service based on counting is FFS (need more clarification)

B. Clarify if activation is per service or kept per session?
2. Discussion
2.1. Scenarios

In order to make further clarification, we have listed all the counting cases in table 1 based on our understanding. 
Table 1. Counting scenarios

	NO.
	Does the service exist in MCE?
	Is the service active?
	Counting is initiated by
	Is the case available?
	Action

	1
	MCE has the service context
(including the case that a new service is just requested by MME[4])
	Service is active.
Q1 Service Deactivation
	OAM
	Y
	eNB just reports the result to OAM and OAM would be responsible for the subsequent processing.
i.e. If rare user, OAM could (depends on OAM strategy):
1. request MCE to deactivate the service, or
2. inform OAM of BMSC

	2
	
	
	MCE
	C: Related to 
1. Pre-emption strategy
2.Counting strategy
Q2 strategy
	If rare user, service can be deactivated by MCE.

	3
	
	Service is not active.
	OAM
	Y
	eNB just reports the result to OAM and OAM would be responsible for the subsequent processing.
i.e. If rare user, OAM could(depends on OAM strategy):
1. inform OAM of BMSC

	4
	
	
	MCE
	C: Related to 
1. Pre-emption strategy
2.Counting strategy
Q2 strategy
	For newly initiated service, MCE should initiate a counting for it to decide if to activate it or not.
C: For counting based pre-emption, MCE could activate services if they have more user interest.

	5
	MCE hasn’t the service context
	Service is active.
	NA
	NA
	NA

	6
	
	Service is not active.
	OAM
	Y
	eNB just reports the result to OAM and OAM would be responsible for the subsequent processing.
i.e. OAM could(depends on OAM strategy) inform OAM of BMSC

	7
	
	
	MCE
	NA
	NA


We can find that questions in red need more discussion.
2.2. Q1: Service Deactivation

The scenarios for MBMS service deactivation could be classified to:
· Scenario 1: Deactivation initiated by BMSC

This scenario has already been resolved in the existing system.
· Scenario 2: Deactivation initiated by E-UTRAN
· OAM based

If the counting is initiated by OAM as case 1 in table 1, eNB should just report the counting result to OAM and OAM would be responsible for the subsequent processing. If rare user has interest, OAM could request MCE to deactivate the service based on its implementation. In fact, eNB’s behaviour is similar in the other OAM initiated cases (3 and 6).
Proposal 1: For counting initiated by OAM, eNB would just response the counting result to OAM without activating/deactivating a service.

· MCE based

For services becoming inactive, the following cases exist according to table 1 and figure 1 in [4]:
A. For a new session, the counting result is negative.

B. For a new session, pre-emption fails

C. For an active session, it’s pre-empted by another session

Obviously A and B could not be called deactivation because the new service has not been activated yet. For option C, MCE could deactivate the pre-empted service but this pre-emption may not be based on counting if an ARP based solution is used for pre-emption [3]. So, we think:
Proposal 2: MCE could initiate a service deactivation within its control range but this initiation may not be based on counting.
2.3. Per Service vs. Per Session
RAN2 has decided that counting should be based on service. The procedure on M3 is however organized as per session. Let’s have a look at the following cases.
	State of service(based on a former counting)
	Event
	Action

	All session of the service have been deactivated.
	A new session of this service comes.
	Session context is saved and this session is not activated.

	All session of the service are active.
	A new session of this service comes.
	Normal processing[4]


	Precondition
	Event
	Action

	A new session of a service comes.
	Counting for this service gets positive result.
	Normal processing[4]

	A new session of a service comes.
	Counting for this service gets negative result.
	This session is not activated and other sessions of the service should be deactivated.

	Sessions of a service are active.
	Counting result for the service becomes negative and it’s decided to deactivate them.
	All sessions of the service should be deactivated.

	Sessions of a service are inactive.
	Counting result for the service becomes positive and it’s decided to activate them.
	All sessions of the service should be activated.


It can be seen that all sessions of a service should be kept synchronized for active/inactive status. While the smallest granularity is session, not all sessions of a service perform the same processing. Moreover, the activation/deactivation message on M2 interface should be organized as per session so we think we can keep as it is - based on per session
Proposal 3: Activation and deactivation are based on per session.
2.4. Q2: M2 strategy
This part is related to the pre-emption strategy [3].
· Periodic report
If pre-emption is based on counting result and the up to date results are expected in MCE then the periodical report method on M2 could be imagined.
Cons: 

1. A complicated mechanism including corresponding parameters like a measurement should be defined.

2. If the results are used upon a new session comes, the utilization ratio is to low because MBMS session initiation is not frequent.

3. If the results are used upon a counting report, that is to say, the MCE always dynamically active the services with more users. i.e. The MBSFN area could for example contain 8 services, while the total service context number may be 10, the MCE always dynamically active the 8 services with more users according to the latest  report result. This May bring unstable inter-pre-emption while the counting results vary. i.e. service A is pre-empted by service B shortly after it has pre-empted service B.
· On demand
It’s simple and efficient enough.
For the case that a new session comes, it can fulfil the counting requirement for this service.

For the case of counting based pre-emption, it can also fulfil the requirement by counting all the services at that time within the MBSFN.
So, we suppose the following strategy on M2 interface.
MCE sends a counting request message to its eNBs while a counting for a certain service is required. At the same time MCE would start a long enough timer T1 within which the eNB could respond the message in normal cases. Upon receiving the request message eNB would perform the counting on Uu interface. A similar timer T2 should also start in eNB for collecting UEs’ reports. eNB would reply its statistic result while T2 expires. For MCE, the collection should be terminated while all of the responses are received or T1 expires. Both of the timers could be set with experiential value. It is an implementation issue.
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What if no response is received from a certain eNB within T1?  It doesn’t matter because we are focusing on UEs involved in an area (MBSFN area in RAN2). It could be supposed that the average result of the other eNBs in this area can be applied to this eNB. 
Proposal 4:  To use the above mentioned on demand counting strategy on M2.
Proposal 5:  MCE needn’t to initiate counting periodically for existing services (in contrast to a newly initiated one).
2.5. M2 Messages

A new counting response message has been agreed, while several messages have been proposed for the counting request message on M2 interface. 
For Scheduling Information message, it’s considered that it’s fully related with MCCH information and MCCH is used on Uu so Scheduling Information message should accordingly be used on M2. But the MBMS Scheduling Information message is in fact mainly used for MBSFN configuration, i.e. the (P)MCH configuration. If it is decided to initiate a counting but no MCH configuration needs to be modified, the Scheduling Information message seems not suitable.
For Session Start message, the same consideration exists. Moreover, Session Start is designed for one session. The counting procedure could however process several services for one time, which makes Session Start procedure unsuitable.
To introduce a new procedure and new messages would be a clear and flexible method. So, 
Proposal 6:  Introducing a new message for counting request on M2.
3. Conclusion
In this paper, we propose:

Proposal 1: For counting initiated by OAM, eNB would just response the counting result to OAM without activated/deactivated a service.

Proposal 2: MCE could initiate a service deactivation within its control range but this initiation may not be based on counting.
Proposal 3: Activation and deactivation are based on per session.
Proposal 4:  To use the above mentioned on demand counting strategy on M2.
Proposal 5:  MCE needn’t to initiate counting periodically for existing services (in contrast to a newly initiated one)

Proposal 6:  Introducing a new message for counting request on M2.
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