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1
Introduction
At the RAN3#70 meeting [1] was presented showing the expected accuracy depending on the ratio between connected mode UEs and idle mode UEs. However, if the service is started over unicast before it is started over broadcast, it is theoretically sufficient to count UEs in connected mode only. In this document, the information required in the MCE to use this information is analyzed.
2
Discussion
Assume a deployment where the MBSFN area consists of ten cells. The MCE receives the MBMS Session Start Request message from the MME and requests a count from all cells belonging to that MBSFN Area. The MCE receives a UE count equal to 1 from two cells and zero from the remaining cells. Shall the MCE take the decision not to start the session in the MBSFN area?
2.1
Interpretation of the UE Count Information

There are three different network states when a UE Count is started which requires different interpretation of the UE Count information.
2.2
Scenario 1

In scenario 1, the MBMS service is already available via unicast. The UE Count may deliver an accurate result to the eNB.

1. The service is started over unicast

2. Interested UEs start receiving the service and will thus be in connected mode. 
3. The BM-SC starts the session by sending MBMS Session Start to MBMS GW which forwards the message to the MCE via the MME.
4. The MCE sends the counting request to the eNBs in the MBSFN area

5. The eNB counts UEs
6. All Rel-10 connected mode UEs which are already receiving the service and/or interested in receiving the service respond to the UE count message

7. The eNB sends the result to the MCE.

Conclusion 1: All UEs receiving the service and the connected mode UEs interested in receiving the service are counted. Assuming that the number of UEs receiving the service is the interesting parameter, the UE count result is an overestimation of the number of UEs receiving the service assuming that all UEs support the release-10 counting functionality. 

If the percentage of UEs interested in receiving the service and in connected mode is low these can be neglected.
UE Count = Number of Rel-10 UEs receiving the service + α*Number of UEs interested in receiving the service ≈ Number of UEs receiving the service.

Conclusion 2: UE Count ≈ Number of UEs receiving the service.

The disadvantage with starting the MBMS service via unicast in Scenario 1 is the risk that the amount of resources used for the service in step 1 and 2 are insufficient to accommodate all the traffic in the cell. Depending on the network settings, the service may for instance pre-empt other unicast services. 

Advantages Scenario 1

· Reliable UE count

Disadvantages Scenario 1

· Insufficient resources in the network
In Scenario 1 the MCE may use the UE Count result to decide if a session shall be started or not. One possible implementation is that the session is started if the average amount of UEs is larger than one per cell or if at least one cell has more than three UEs receiving the service. 

2.3
Scenario 2
In scenario 2, the MBMS service is not available via unicast and the network needs to make a decision about activating / deactivating the service via broadcast. In this scenario, the UE Count will deliver a result with a large uncertainty to the MCE

1. The BM-SC starts the session by sending MBMS Session Start to MBMS GW which forwards the message to the MCE via the MME.

2. The MCE sends the counting request to the eNBs in the MBSFN area

3. The eNB counts UEs

4. Rel-10 connected mode UEs interested in receiving the service respond to the UE count message

5. The eNB sends the result to the MCE.

Here, the analysis in [1] applies and the uncertainty is large since the percentage of UEs interested in receiving the service that are at the same time in connected mode is unknown.
2.4
Conclusion
Consider the situation presented in the beginning of this document where the UE count is one for two cells and zero for eight cells in the MBSFN area and apply to scenario 1 and scenario 2 above. 
Scenario 1: The MCE decides not to start the session.

Scenario 2: The MCE has insufficient information to take the decision not to start the session.

If the service is started according to Scenario 1, there is a case where UE counting of connected mode UEs will work. However, when the MCE receives the MBMS Session Start Request it cannot know if the service is available over unicast and consequently does not know whether the UEs interested in receiving the service are in connected mode or not. 

2.5
Way forward
In order for the MCE to know if the UE count information may be used two possible solutions have been identified:

1. Count connected mode and idle mode UEs

2. Let the UE signal in the counting response over RRC if it is already receiving the service via unicast or not.

2.5.1 Count Connected and Idle mode UEs
If connected mode UEs and idle mode UEs interested in receiving the session are counted, the MCE knows that the result is reliable. The information may be used when deciding not to start a session or to take the decision to stop an ongoing session.

2.5.2
Analysis RRC signaling
The UE may also indicate in which of the two following states it receives the session:

A, The UE is receiving the ongoing session over unicast;

B, The UE is not receiving the session over unicast (but is in connected mode anyway)

This information is sent to the MCE by separating the count information into two categories.
Category 1: Counted number of UEs in connected mode already receiving the ongoing session

Category 2: Counted number of UEs in connected mode not yet receiving the session
If the MCE starts the count before session start has been sent to the eNB and the MCE gets information that one or more UEs belong to Category 1, it knows that the session is available over unicast.
Conclusion: By introducing additional information indicating the category (as defined above) the UE belongs to, the MCE has sufficient information to make the decision not to start a session in the MBSFN area.

Conclusion: When zero UEs are counted, the MCE does not receive any information if the session is available over unicast or not. The MCE behavior in this particular case is up to the implementation. 
An open issue is how to handle different sessions of the same services in neighboring MBMS areas. Since the UE count mechanism counts services, a UE may receive another session over unicast in the MBSFN area that is actually counted. In this scenario, the MCE may incorrectly get the information that there is a UE belonging to Category 1.

Conclusion: The UE count will be incorrect if different sessions of the same service are provided to geographically different regions. 
3
Proposal
We kindly propose that RAN3 takes the conclusions presented in this document into account and 
Proposal 1: Send an LS to RAN2 asking RAN2 to include extra information to differentiate between the cases that the UE is receiving the session and if the UE is interested in receiving the session.

Proposal 2: When the eNB reports the count results to the MCE, it shall use separate IEs for the number of counted UEs receiving the session and the number of UEs interested in receiving the session.
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