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1
Introduction
According to the MBMS Session Report [3] from RAN3#72 the following issue was postponed:

“1) How to handle [with] multiple parallel counting report and partial report failure?”
This paper discusses the second of these issues, i.e. partial report failure.
2
Discussion
The failure case is as follows:

1. The MCE has requested counting for a set of services and the eNB has responded with the MBMS Service Counting Response message. 
2. When the eNB has responded with the MBMS Service Counting Response message, the eNB becomes aware that it is not able to provide counting results for a subset or the complete set of TMGIs requested by the MCE.
2.1 Failed UE counting
If the eNB is unable to retrieve a UE Counting result for all services in the MBSFN Area and MCCH Update time requested by the MCE, it can not send a MBMS Service Counting Results Report message because at least one TMGI needs to be included in the list.
Observation 1: MBMS Service Counting Results reports are lost, as seen from the MCE, when the eNB fails to count the UEs for all services requested. 
The following requirement on the MCE exists in M2AP [1]:
Abnormal condition: “If, for a given MBSFN area, the MBMS SERVICE COUNTING RESULTS REPORT message contains one or more TMGIs corresponding to the configuration of one MBMS SERVICE COUNTING REQUEST message and some other TMGIs not part of this configuration, the MCE shall ignore the result corresponding to those other TMGIs”
Since the MBMS Service Counting Results report may be lost, it is not clear in all cases if the MCE should ignore a reported TMGI or not. 
As an example, consider the sequence of MBMS Service Counting Request messages sent by the MCE shown in Table 1. The left column shows in which MCCH Update time the MCE triggered the request, and the information in the three other columns corresponds to the information defined in the MBMS Service Counting Request message [1] excluding the Message Type (see Appendix 5 for the message structure). 
	MCCH Update Time when MCE triggers MBMS Service Counting Request message
	MBSFN Area ID
	MCCH Update Time
	TMGI

	1
	1
	3
	1

	2
	1
	4
	2

	3
	1
	5
	1, 2


Table 1 Sequence of MBMS Service Request messages triggered by MCE. The left column shows MCCH Update time when MCE triggers the message; the remaining columns show the information provided in the message.
At MCCH Update Time = 6, the MCE receives a MBMS Service Counting Results Response message containing the following data:

- MBSFN Area ID = 1

- TMGI = 1; Counting Result = 3

- TMGI = 2; Counting Result = 3
The MCE needs to decide if the results for TMGI = 2 shall be ignored or not. Two possible interpretations are:
1. Yes, the MCE shall ignore the Counting Result for TMGI = 2 because counting for TMGI = 1was requested and has not been received.
2. No, the MCE shall accept the Counting Result for TMGI = 1 and TMGI = 2 because counting for both TMGIs have been requested.
Observation 2: There are cases when it is not clear how the MCE shall behave.  
This scenario is clarified if the MCCH Update Time the counting was requested by the MCE is added in the MBMS Service Counting Result Report message. When this information is added the MCE makes the evaluation as follows:
At MCCH Update Time = 6, the MCE receives a MBMS Service Counting Results Response message containing the information:

- MBSFN Area ID = 1

- MCCH Update Time = 5

- TMGI = 1; Counting Result = 3

- TMGI = 2; Counting Result = 3
The MCE shall accept the Counting Result for TMGI = 1 and TMGI = 2 because counting for both TMGIs were requested for MCCH Update Time = 5.  

For completeness, Table 2 shows all the possible cases when MCCH Update Time is introduced in the response message. The values for the counting results are not relevant for the discussion and not included in the table.
	MBSFN Area ID
	MCCH Update Time
	Received TMGI
	Result MCE test abnormal condition

	1
	3
	1,2
	ignore TMGI = 2

	1
	4
	1,2
	ignore TMGI = 1

	1
	5
	1,2
	accept TMGI = 1 & 2


Table 2 The first 3 columns show the information received in the MBMS Service Counting Results Report message when the MCCH Update Time is added. The column on the right shows the result when MCE evaluates the abnormal condition.
Proposal 1: Introduce the MCCH Update Time IE in the MBMS Service Counting Results Report message. 
2.2 Consequences of a lost message
According to Observation 1, a message may be lost from the MCE perspective when the eNB was not able to perform counting for at least one of the requested services. 

In the following scenarios, the MCE receives information which means that the MCE will take the decision not to start the session if received. The following notation is used in the figures and text for the presented scenarios:
T: Minimum Time to MBMS Data Transfer (see [3])

Twait: Expected time until MCE receives a successful counting result.
Scenario 1: Successful counting
This scenario shows the successful case.

1a: MCE receives the MBMS Session Start Request message containing the TMGI and Minimum Time to MBMS Data Transfer (T)
2a: MCE Responds successfully with MBMS Session Start Response to MME

3a: MCE notices that T > Twait and sends the MBMS Service Counting Request to eNB
4a: eNB confirms the counting request

5a: eNB sends the MBMS Service Counting Results Report containing the result for the requested TMGI, which is received by the MCE at Twait after step 3a.

6a. Based on the result received from the eNB in step 5a the MCE decides to not start the session.
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Figure 1 Signaling between MME, MCE and eNB in Scenario 1.
Scenario 2: Unsuccessful counting
In this scenario, MCE does not receive the MBMS Service Counting Request from the eNB and does not have sufficient information to take the decision not to start the session.

1b: MCE receives the MBMS Session Start Request message containing the TMGI and Minimum Time to MBMS Data Transfer

2b: MCE Responds successfully with MBMS Session Start Response to the MME

3b: MCE notices that T > Twait and sends the MBMS Service Counting Request to the eNB

4b: eNB confirms the counting request

5b: eNB detects that it is not able to provide a counting result to the eNB but has no message to provide this information to the MCE.

6b. MCE has not received sufficient counting information from the eNB in order to take the decision not to start the session and sends the MBMS Session Start Request to the eNB
7b. eNB responds with the MBMS Session Start response
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Figure 2 Signaling between MME, MCE and eNB in Scenario 2.

Scenario 3: Improved counting mechanism
This scenario shows how MCE can use the information that no counting value will be provided if eNB has the possibility to report an empty list.

1c: MCE receives the MBMS Session Start Request message containing the TMGI and Minimum Time to MBMS Data Transfer

2c: MCE Responds successfully with MBMS Session Start Response to MME

3c: MCE notices that T > Twait and sends the MBMS Service Counting Request to eNB

4c: eNB confirms the counting request

5c: eNB detects that it is not able to provide a counting result to eNB 

6c. eNB sends the MBMS Service Counting Response message with an empty list of TMGIs to MCE.

7c: MCE notices that T > Twait and sends the MBMS Service Counting Request to eNB

8c: eNB confirms the counting request

9c: eNB sends the MBMS Service Counting Results Report containing the result for the requested TMGI and is received by MCE at Twait after step 7c.

10c. Based on the result received from eNB in step 6c, MCE decides to not start the session.
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Figure 3 Signaling between MME, MCE and eNB in Scenario 3.
Proposal 2: Allow the eNB to provide information to the MCE when there is no counting result to report by allowing an empty list of MBMS Counting Results to be reported.
3
Summary and Proposal

We kindly ask RAN3 to:
- Introduce the MCCH Update Time IE in the MBMS Service Counting Results Report message. 
- Allow the eNB to provide information to the MCE when there is no counting result to report by allowing an empty list of MBMS Counting Results to be reported 
The CR in [2] implements these changes.

4
References
[1] “M2 Application Protocol – M2AP”, TS 36.443 v10.2.0.
[2] R3-112041, “Addition of MCCH Update time in MBMS Service Counting Results Report message”; CR to TS 36.443.
[3] “M3 Application Protocol – M3AP”, TS 36.444 v. 10.2.0.
5
Appendix
The MBMS SERVICE COUNTING REQUEST message is defined according to 9.1.24 in [1] shown below:

9.1.24
MBMS SERVICE COUNTING REQUEST

This message is sent by the MCE to request the eNB to report the number of connected mode UEs that are receiving or interested in the MBMS service(s).

Direction: MCE ( eNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	MCCH Update Time
	M
	
	9.2.1.19
	
	YES
	reject

	MBSFN Area ID
	M
	
	9.2.1.14
	
	YES
	reject

	MBMS Counting Request Session 
	M
	
	
	
	YES
	reject

	>MBMS Counting Request Session Item
	
	1 to <maxnoofcountingservice>
	
	
	EACH
	reject

	>>TMGI
	M
	
	9.2.3.3
	
	-
	-


	Range bound
	Explanation

	Maxnoofcountingservice
	Maximum no. of the services that are counted by RAN. The value for maxnoofcountingservice is 16.
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