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1
Introduction

In meeting RAN2#56, Operators' view on LTE MBMS scenarios of deployment is discussed [1]. And a mechanism to provide non real-time audience measurement information (or statistics) is required by operators. 

In this proposal, we discuss the mechanisms of audience measurement for MBMS in LTE.
2
Discussion
Operators need to collect statistics of audience information for one MBMS service at one time. This information may be used for the decision of SFN area or other operators’ usage. We propose that audience measurement terminates at eNB. The procedure is as follows (Figure 1):
(1) BM-SC sends Audience measurement request message to aGW;

(2) aGW distributes Audience measurement request message to eNBs in the SA;

(3) eNBs use counting mechanism to measure audience information;

(4) eNBs statistic audience measurement information and send Audience measurement response to aGW;

(5) aGW reply Audience measurement response message to BM-SC;
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Figure 1: Audience measurement procedure
For this Solution, it can do audience measurement for MBMS broadcast service and multicast service, and it statistic audience information in eNB, and it can reuse counting mechanism.
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Figure 2: Audience measurement through radio interface

In this procedure, the key issue is how to measure audience information in eNB. It can use counting mechanism to learn which UE is interested in the MBMS service.

eNBs send Counting indication message through radio interface, UEs who are interested in MBMS service will send Counting Response message to eNB (Figure 2).

There are three types of cell: MBMS dedicated cell, mixed cell, unicast cell. Several possible deployment scenarios for audience measurement are shown in Figure 3.
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Figure 3: MBMS cell deployment scenarios
For mixed cell, UE can receive counting indicator and send counting response to the same eNB (no need for X2 interface). But for MBMS dedicated cell, it has no uplink channel, so UE must send counting response message through uplink channel of mixed cell/unicast cell.

To reduce the deployment cost for E-MBMS, MBMS dedicated cell will be used as large cell coverage at most deployment (as in Figure 4). Cell1 is MBMS dedicated cell, and Cell2/Cell3/Cell4 is mixed cell or unicast cell.
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Figure 4: Deployment Scenario of MBMS dedicated carrier
2.1 Audience measurement procedure for MBMS dedicated cell
Step 1: aGW sends audience measurement request message to eNBs in the SA. There are three options:

Option1A: aGW sends audience measurement requests message to eNBs those MBMS dedicated cells belong to only.

Option1B: aGW sends audience measurement requests message to eNBs those MBMS dedicated cells and unicast/mixed cells belong to.

Option1C: aGW sends audience measurement requests message to eNBs those unicast/mixed cells belong to.

Step 2: eNBs send Counting indication message through radio interface. There are two options:

Option2A: Counting indication message is only sent in the MBMS dedicated cells in the SA.

In this option, it only existed after Option1A or 1B.

Option2B: Counting indication message is sent in MBMS dedicated cells and the unicast/mixed cells which have the same coverage with MBMS dedicated cell.

In this option, it only existed after Option1B.

Option2C: Counting indication message is only sent in the unicast/mixed cells which have the same coverage with MBMS dedicated cell.

In this option, it only existed after Option1B or 1C.
Step 3: UEs who are interested in MBMS service will send Counting Response message to eNB. For MBMS dedicated cell has no uplink channel to perform counting response, counting response must be transmitted through mixed/unicast cell. UE transmits counting response through mixed cell/unicast cell using MBMS scheduling gap when UE receives MBMS service at MBMS dedicated cell. The mechanism is proposed in [2].

If aGW doesn’t send audience measurement requests message to eNBs those unicast/mixed cells belong to, Counting response should be forwarded to the dedicated carrier cell via X2 interface from the corresponding mixed/unicast cells and then the audience measurement response send back to aGW via S1.
	
	Solution1
	Solution2
	Solution3
	Solution4
	Solution5

	Step1
	1A
	1B
	1B
	1B
	1C

	Step2
	2A
	2A
	2B
	2C
	2C

	Pros
	It is only processed by MBMS dedicated cell.

No need to configure mapping between MBMS dedicated cell and unicast/mixed cell.
	The eNB which unicast/mixed cell belongs to can process the counting result.
	The eNB which unicast/mixed cell belongs to can process the counting result.
	The eNB which unicast/mixed cell belongs to can process the counting result.
	

	Cons
	
	It can not control the process, e.g. stop the process.
	Signaling is reduplicate
	aGW sends audience measurement requests message to eNBs those MBMS dedicated cells belong to is redundant
	It need to configure mapping between MBMS dedicated cell and unicast/mixed cell.


From above analysis, solution1 may be the best suitable solution. 

3
Conclusions

In this document, we propose some mechanisms about audience measurement for MBMS in LTE
(1) Audience measurement request message is sent from BM-SC to eNB which MBMS dedicated cell/ mixed cell belong to;

(2) eNB uses counting mechanism to measure audience information;

(3) In the MBMS dedicated cell, counting response is through mixed cell/unicast cell.

(4) eNBs send audience measurement  response information to to BM-SC through aGW
If agreeable, we would like to reflect this into the TS.
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