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1. Introduction
Assuming that only p-t-m transmission mode is supported in E-MBMS, Counting/re-counting is just used to estimate if there is a UE in a cell which is interested in a given E-MBMS service so that to determine whether the MBMS service needs to be transmitted in the cell or not. UEs interest in the MBMS service shall respond to counting/re-counting request by sending counting response to eNodeB after receiving counting/re-counting indication from eNodeB，which may increase signalling load. Since the exact number of UE who is interested in the MBMS service is not needed, more efficient and simple counting/re-counting mechanism should to be investigated to reduce the signalling overhead during counting/re-counting procedure.
In this document, a simple access control procedure during E-MBMS Counting/re-counting procedure is proposed.
2. Analysis of Counting Procedure in MBMS in Rel-6
In Release 6, MBMS Counting/re-counting is used to determine the optimum transmission mechanism for a given service. UTRAN may apply the counting procedure (counting the number of UEs who are in idle mode, URA_PCH, CELL_PCH or CELL_FACH state) to decide whether to use the p-t-m or p-t-p transfer mode. 
Once a UE detects that the counting procedure is on-going for the specific service which the UE intents to receive, it will attempt to respond to the counting based on the probability factor included in the MCCH message.

MCCH messages initiating counting or recounting cause multiple responses from UEs within a cell. This may result in RACH congestion if number of UEs is high in a cell. To avoid this, CRNC may perform MBMS access control procedure during counting or recounting procedure. MBMS access control procedure is described in Figure1. 
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Figure1: MBMS Access Control Procedure in R6
1.
CRNC calculates an initial probability factor for a MBMS service when a MCCH message causing counting or recounting is about to be sent. CRNC can use different probability factor for UEs in Idle mode and for different UEs in URA_PCH, CELL_PCH and CELL_FACH.
2.
CRNC includes the probability factor into the MCCH message and sends it to UEs. This can be done in MBMS Group Notification.
3.
UEs in idle mode or in URA_PCH, CELL_PCH and CELL_FACH state passing the probability check performs counting response. UEs keep listening to MCCH to get updated probability factor until they have successfully responded to counting or counting is no longer required.
4.
CRNC detects the probability factor needs to be updated. Detecting mechanism is not to be standardized.
5.
CRNC recalculates the probability factor. The way of calculating new probability factor is not to be standardized.
6.
CRNC includes the updated probability factor into the MCCH message and sends it to UEs.
7.
UEs in idle mode or in URA_PCH, CELL_PCH or CELL_FACH state that pass the probability check, by using updated probability factor, perform counting response.


CRNC and UEs that are still trying to perform the counting response repeat step 3 ~ step 7 until e.g. counting or recounting procedure ends.
In Rel-6, RNC needs to set and update the probability factor while UE needs to do the probability check to perform counting response. So the complexity of the MBMS Counting/re-counting mechanism is significant.
3. Proposed Access Control Procedure in E-MBMS Counting
Proposed Access Control Procedure in E-MBMS Counting is illustrated in Figure2.
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Figure2: MBMS Access Control Procedure in E-MBMS

1.  eNodeB initials a counting or recounting procedure.
2.  eNodeB sends a MCCH message to start counting or recounting procedure.

3.  UEs shall perform a selection of random access time to proceed to counting response according to the following rule. And UEs continue to listen to MCCH until counting or re-counting procedure ends.

-
The UE shall select a random access time based on UE_ID as follows:
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Where N is a positive integer and may be set based on the cell’s radius, RACH number etc. N may be sent by MCCH information.

For example, when UE calculates the Access_Index equaling to 2，this UE will initial a random access procedure in the second usable RACH.
4. 
Case 1: If the eNodeB has received one counting response, the eNodeB will update MCCH information and command UE to stop the counting procedure and establish a PTM data bearer to send this MBMS service data in this cell. Case 2: If the eNodeB hasn’t received any counting response during a period of time, the eNodeB will consider that there is no UE expected to receive the MBMS service, and decide not to establish any data bearer of the MBMS service in this cell. The counting/re-counting procedure ends.
5. 
If case 1 mentioned in step 4 happens, eNodeB will send MCCH information commanding UE to stop counting procedure, and send other control information relating to the MBMS service. The counting/re-counting procedure ends.
6.   After UE receives the command to stop counting/re-counting procedure, UE will read the updated MCCH information and start to receive the MBMS service data according to the control information on MCCH.
Using the E-MBMS Access Control Procedure described above, there is no need for the eNodeB to set and update the probability factor, and there is no need for UE to do the probability check. It is obvious to see that the signalling load are reduced and the counting procedure in E-MBMS can be much simplified if such an access control mechanism is applied.
4. Proposal
In this contribution, an Access control procedure to simplify the counting procedure in E-MBMS is proposed. It is proposed that the approach can be captured in TR25.813.
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