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1. Introduction

Repetition usually aims at few subscribers of one MBMS service. However, according to current 3GPP protocols, even only one MBMS Session Repetition occurs, all UEs that belong to a same MBMS Service Group must read MCCH and identify the MBMS service ID and MBMS session ID again. This brings unnecessary power and processing resource consumption. This document proposes adding MBMS Repetition Flag, to indicate those UEs, which have already received correctly the complete data of their current activated MBMS services, need not to read MCCH.

2. Discussion

2.1. Motivation 

In one MBMS service group, the session repetition of one service should awake users as few as possible, no matter these users subscribe which service. However, according to current 3GPP protocols, even only one MBMS Session Repetition occurs, all UEs that belong to a same MBMS Service Group must read MCCH and identify the MBMS service ID and MBMS session ID again. For example, if there are 5 MBMS services in one MBMS Service Group, each service has 1000 subscribers, and each service has 20 sessions. Then, in all of the 100 sessions, even only one MBMS Session Repetition occurs, all the 5000 UEs that belong to this MBMS Service Group must read MCCH and identify the MBMS service ID and MBMS session ID again. This brings unnecessary power and processing resource consumption to the most users who need not receive session repetition.
The related mechanisms are briefly described in current 3GPP protocols as following:
A UE with one or more activated MBMS services will monitor the MICH. Upon detecting the MBMS notification indication for a service group, UEs interested in a service belong to this group shall read the MCCH at the beginning of the next modification period. Then, these UEs must extract the MBMS service ID and MBMS session ID carried in MCCH and identify whether the MBMS service ID is the service subscribed by itself or not [1,2, 3]. 

In short, all UEs which are in the same group much read MCCH and identify the MBMS service ID and MBMS session ID no matter the session is repetition or not.
2.2. Proposal in this Document

In a MBMS service group, it is very usual that most users have already received correctly the complete data of their current activated MBMS services when some sessions of a service are continually retransmitted for several times. Because, based on the normal condition of current mobile networks, most users usually can correctly receive the complete data of one service after 1 or 2 times transmission of all sessions. Moreover, even a session repetition will also cause all subscribers of other services in this group to read MCCH.

Reading MCCH must be performed at the beginning of the next modification period. This action brings a series of complex operations: Firstly UE must read MCCH according to an exact timing, this usually introduces interruption and related overhead (protect and recover interrupted operations) into UE. 
Secondly, reading and comparing MBMS service ID and session ID will also consume the processing resource of UE.

From above, the Session Repetition, no matter belongs to which service, will bring unnecessary power and processing resource consumption to most of UEs in a same MBMS service group.

In this document, we use the 12 bits (DTX) in MICH frame as “Repetition Flag”, shown in following Fig.1 in orange. 






Figure 1: New Structure of MBMS Indicator Channel (MICH)
Here, we define the meaning of b288 to b299 as following Table 1: 

Table 1. The meaning of b288 t0 b299 in MICH frame

	b288 
	b289
	……
	b299
	Meaning

	0
	0
	……
	0
	First Transmission Flag

	1
	1
	……
	1
	Ordinary Repetition Flag


All session repetitions of all MBMS services use the MICH frame with “Ordinary Repetition Flag”, otherwise, use the MICH frame with “First Transmission”. So, each UE will not miss any critical and non critical information send on MCCH even it ignores the MICH frame with Ordinary Repetition Flag. 

As we known, there are only two kinds of MBMS service traffics, stream traffic and background traffic. The source of background traffic is file in MBMS Service Provider’s server. As to the source of stream traffic, if the stream is non-realtime, in other words, if the making of stream is finished, then the source of non-realtime stream traffic is also a file in MBMS Service Provider’s server.

As to file, to store in computer’s disk, each file has standard format, especially file head and file tail (End of File Flag). Moreover non-complete file can also be detected easily by comparing the payload sizes of all sessions or the whole file size. In fact, every video/ftp server in Internet gives clear indication of each file’s size and informs the corresponding file size to clients at the beginning of file transferring. Similarly, BM_SC server can also indicate and issue the corresponding file size and session payload size in “service announcement” and “session start” message. So, UE can easily know whether it has received the complete file.

On the other hand, to realtime stream (the making of stream is not finished, for example, a living football game), the UE do not know the end of realtime stream in the first transmission of realtime stream, but realtime stream will be stored in computer’s disk as file after the first transmission, and will be retransmitted as file. Thus the UE can also know whether it has received complete stream file from the second transmission (the first retransmission).

So, in our method, both of the first and the second transmission (the first retransmission) of realtime stream will use “First Transmission Flag”. In this case, the b288 to b299 in MICH frame are set as “0…0”, the First Transmission Flag. 

Moreover, some specific or important repetitions initiated by MBMS Service Providers are also signed as “First Transmission Flag”. Thus, each UE will not miss any transmission. 

3. Example

In this section, let us see the following example. Here, we assume that there are 5 MBMS services in a MBMS service group: MBMS Service Group A. These services are Service 1 ~ service 5, listed in following Table 2.

For simple, we assume that each MBMS service has 1000 subscribers, each customer only subscribes one MBMS service, and after each retransmission of MBMS Service 1, 10% users still need receive retransmission again. Moreover, we also assume that the subscribers of service 2 ~service 5 have correctly receive their complete data and there are no retransmission of service 2 ~service 5 when the MBMS data of Service 1 is being retransmitted.

Table 2: The total times that users need to read MCCH

	MBMS Service Group A
	Service 1
	Service 2
	Service 3
	Service 4
	Service 5

	1st Transmission of Service 1
	1000,1000
	1000,1000
	1000,1000
	1000,1000
	1000,1000

	1st Retransmission of Service 1
	100, 1000
	0, 1000
	0, 1000
	0, 1000
	0, 1000

	2nd Retransmission of Service 1
	10, 1000
	0, 1000
	0, 1000
	0, 1000
	0, 1000

	3rd Retransmission of Service 1
	1, 1000
	0, 1000
	0, 1000
	0, 1000
	0, 1000


Note: The blue boldface value in front of comma express the number of users who need to read MCCH using new method introduced in this document, and the other value express the number of users who need to read MCCH using current method in 3GPP protocols.

In this case, to the subscribers of MBMS Service 1, using the new method presented in this document, the total times that users need to read MCCH is greatly reduced from 4,000 to 1,111. To the subscribers of the whole MBMS Service Group A, using the new method presented in this document, the total times that users need to read MCCH is greatly reduced from 20,000 to 5,111.
4. Conclusion

It is proposed to discuss the above scenarios and consider the corresponding method of adding MBMS Repetition Flag to reduce power and processing resource consumption of UE.
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