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1 Introduction 
During the last meeting, eMBMS topic [1] was started, and some agreements have been achieved as a baseline for further discussion. Furthermore, the content of MBMS status reporting information was captured and discussed in section 2.2.4 in the email discussion [1].
In our view, there are at least three approaches to indicate the list of services in each MBSFN area.

Approach 1: service id + session id

Approach 2: PMCH id + LCID

Approach 3: Bitmap
Approach 4；Index of service ID
In this paper, we analyze several existing approaches on the contents of MBMS status reporting in detail, finally, give our suggestion.
2 Discussion
2.1 Application scenarios and objectives of MBMS status reporting
2.1.1 The service number from counting request by network
A relevant baseline in the chairman notes [2] is as follows, 

	1:
Solution should enable the network to become informed about the MBMS services that the UE is interested in:


- this includes services already provided on PTM (for deactivation) and 


- services not yet provided by PTM (for activation)


In this paper, we call “services already provided on PTM (for deactivation)” as ongoing service; and “services not yet provided by PTM (for activation) ” as non-ongoing service. 
In this paper, the network will transmit MBMS status reporting request (i.e., UE feedback, or counting) conveyed on existing MCCH message, while the UE transmits MBMS status reporting on an RRC message. MBMS status reporting request was used to instruct the UE MBMS services that need to be counted.
For example, an operator normally deploys 20 MBMS services on PTM transmission, i.e. 20 ongoing services. If the operator wants to deactivate some ongoing services from whole 20 services in terms of much heavier unicast service load, it will select some ongoing services for counting, e.g., the network can configure these counting services on “PMCH-InfoList” with an new IE “enable indicator” or in MCCH with a new counting request message which contains a list Service ID which requires UE feedback.

In our views, because the network has knowledge of the whole 20 ongoing services, i.e., which is not needed to count because of a large number of interesting users for a long time (e.g., real-time news), which is needed to count because of more or less interesting users due to previous counting procedure (e.g., ftp services), there are at most 8 ongoing services for counting. 

For the similar reason, if an operator wants to activate some non-ongoing services in terms of decreasing unicast service load, it will select some non-ongoing services for counting. In our views, at most 8 non-ongoing services are needed to count.
In our views, if the network would configure hundreds of counting MBMS services in a counting procedure, it may increase the number of uplink feedback UE, thereby potentially increasing the uplink resource load. 
In natural, an operator does not activate and deactivate MBMS services simultaneously, so, the operator configure at most 8 services including both ongoing services for deactivation and non-ongoing services for activation as MBMS status reporting request on MCCH message.

Although it is a rare case, if there are more than 8 MBMS services which require UE feedback, the network can send multiple counting requests for each subset of 8 MBMS services at different times, so the network can avoid the potential excessive load uplink resources.
Proposal 1: The services for counting request are a subset of whole giving services.
If proposal 1 can be agreed, we furthermore suggest:

Proposal 2:  There are at most 8 services configured on MCCH message for counting request.
2.1.2 The service number from counting response by UE
The given MBMS service for UE counting should include both ongoing services and non-ongoing services. Moreover, in order to improve the uplink feedback efficiency, the MBMS service reporting from UE should include multiple MBMS services of receiving and interest in MBMS status reporting.

In case a network configures ongoing services for deactivation by MBMS status reporting request, based on a UE capability, at the normal case, a UE simultaneously receives more than one ongoing MBMS services, (e.g., one for Mobile TV, others for download services). However, some kinds of special UE ( e.g., laptop) can receive many FTP services simultaneously for latter usage, so we cannot restrict the receiving service number for counting response by UE.   

In case a network together configures non-ongoing services for activation by MBMS status reporting request, in our views, a UE shall autonomously respond feedback reporting and not need user's operation. So, the MBMS status reporting form UE shall include all counting services and be in the list of its subscribed services. For example, if an operator configures 8 non-ongoing services for activation in counting request, and if a UE has subscribed all those services, then the UE responds 8 services in its feedback reporting.
Proposal 3: The service number from counting response can be as much as that from counting request.
In an overlapping MBSFN area, MBMS status reporting should include a list of services in each MBSFN area relevant to each MCCH, such as follows.

MBMS status reporting = {

{MBSFN area 1, a list of services}, 
{MBSFN area 2, a list of services},

….

{MBSFN area k, a list of services},

} k= [1, 2…8]
Proposal 4:  MBMS status reporting should include several lists of services and one list is relevant to one MBSFN area.
2.2 Analysis and comparison with the 4 approaches

2.2.1 Approach 1: service id + session id

Where: service Id=24 bits, session Id=8 bits (Note: TMGI is also considered to replace service Id, however more bits is needed than service Id)
So, a list of services= {32bits, 32bits, 32bits… 32bits}
Approach 1 is more easily understood from the signaling form, and can also take the pre-defined in the UE and the network configurable for MBMS feedback by MBMS status reporting request message, which conveyed on MCCH should contain a list of service IDs for which a counting procedure shall be initiated. However, Approach1 has larger signaling overhead. Especially, when a UE needs to simultaneously report several MBMS services of both its receiving and interesting in, more uplink feedback resources may cause the uplink load very heavy, even if using MBMS access probability factor (PF). 
Advantage:

· UE can send the MBMS status reporting separately, independent from MBMS status reporting request message from network.

· A straightforward method.

Disadvantage:

· Uplink signaling overhead is too heavy (at least 32 bits uplink signaling overhead for each service).

2.2.2 Approach 2: PMCH id + LCID

Where: PMCH Id=4 bits, LCID=5 bits

So, a list of services= {9bits, 9bits, 9bits…9bits}

Approach 2 is not easier understood from the signaling form than approach 1, but can also take the pre-defined in the UE and the network configurable for MBMS feedback by MBMS status reporting request message conveyed on MCCH. 

Approach 2 is smaller signaling overhead than approach 1. However, when a UE needs to simultaneously report its several receiving or interesting MBMS services, uplink load seem still too heavy for network, even if using MBMS access probability factor (PF).

Advantage:

· UE can send the MBMS status reporting separately, independent from MBMS status reporting request message from network.

Disadvantage:

· Uplink signaling overhead is still very heavy (9 bits uplink signaling overhead for each service).
2.2.3 Approach 3: Bitmap

            Where: Bitmap= 1, 2…8 bits
So, a list of services=8 bits

This approach is based on the MBMS status reporting request message sent from network. In detail, network sends MBMS status reporting request message to UE by broadcast mode, i.e., MBMS Access Information message (similar to UMTS). A UE sends MBMS status reporting response message to network. 
According to the existing sequence of all services in MBMS status reporting request message of each MBSFN area, BITMAP indication method can be used in MBMS status reporting response message, seen as follows figure 1.
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Fig 1
Moreover, either variable bitmap indication or fixed bitmap indication can be provided in MBMS status reporting. The former uses the same number of bits as the number of real counted services; the latter uses the maximum possible number of bits, such as 8 bits.
Advantage:

· Uplink signaling overhead is very small.

Disadvantage:

· MBMS status reporting message cannot be used independently, it depends on the MBMS status reporting request message from network.
2.2.4 Approach 4: index of service ID
            Where: index of service ID = 9 bits

So, a list of services= {9bits, 9bits, 9bits…9bits}

This approach is also based on the MBMS status reporting request message sent from network, which is the same as approach 3.

Different from approach 3 (i.e., Bitmap solution), this approach uses the index of all giving services configured on MCCH. Because at most 435 MBMS services (15* 29) can be transmitted on MCCH, it needs 9 bits for each counting service ID.

Advantage:

· Uplink signaling overhead is also very small.

Disadvantage:

· MBMS status reporting message cannot be used independently, it depends on the MBMS status reporting request message from network.
· If the number of counting services configured by network is restricted (e.g., 8, 16), or if the number of services from UE feedback can not be restricted (e.g., UE can be receiving and interesting in a lot of services), uplink signaling overhead is still much heavier than Bitmap.
2.3 Comparison with above 4 approaches

2.3.1 No MBMS status reporting request transmission from network

Because approach 3 and approach 4 can not be used independent, and approach 2 uses less bit signaling than approach 1, we propose:

Proposal 5: If MBMS status reporting request does not exist, approach 2 (PMCH ID + LCID) should be used for MBMS status reporting by UE.

2.3.2 MBMS status reporting request transmission from network
Both approach 3 and approach 4 can use less bit signaling than approach 2, we suggest further considering to choice a UE feedback reporting solution from either approach 3 or approach 4.
Case 1: Non-restricted services in counting request and Non-restricted services in counting response
Case 2: Non-restricted services in counting request and Restricted services in counting response

Case 3: Restricted services in counting request and Non-restricted services in counting response

Case 4: Restricted services in counting request and Restricted services in counting response

From the above analysis in subsection 2.1.1, we think the service number from counting request should be restricted, so neither case 1 nor case 2 are suitable. And from the above analysis in subsection 2.1.2, we think the service number from counting response should not be restricted, so case 4 is not suitable.

We try to give a following table to compare the different uplink bit overhead with 4 approaches based on case 3.
	The service number from counting response by one UE in each MBSFN area
	1 service
	2 services
	4 services
	8 services

	Approach 1: service id + session id
	32 bits
	64 bits
	128  bits
	256 bits

	Approach 2: PMCH id + LCID
	9 bits
	18 bits
	36 bits
	72 bits

	Approach 3: Bitmap 
	8 bits
	8 bits
	8 bits
	8 bits

	Approach 4: index of service ID
	9 bits
	18 bits
	36 bits
	72 bits


Proposal 6: If MBMS status reporting request exists, approach 3 (i.e., Bitmap indication) should be used for MBMS status reporting by UE.

3 Conclusion 

In this contribution, analysis of existing information MBMS Status Reporting, our proposal is as follows:

Proposal 1: The services for counting request are a subset of whole giving services.

Proposal 2:  There are at most 8 services configured on MCCH message for counting request.

Proposal 3: The service number from counting response can be as much as that from counting request.
Proposal 4:  MBMS status reporting should include several lists of services and one list is relevant to one MBSFN area.
Proposal 5: If MBMS status reporting request does not exist, approach 2 (PMCH ID + LCID) should be used for MBMS status reporting by UE.

Proposal 6: If MBMS status reporting request exists, approach 3 (i.e., Bitmap indication) should be used for MBMS status reporting by UE.
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