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MBMS Service Provision Phases include service announcement, Joining, Session Start and so on. Regarding relationship between service announcement and session start, service announcement and joining, it is illustrated in MBMS TS (v1.1.0) as follows:

“The service announcement may contain a schedule of Session Start times and may be sent some time before the service is due to start. So, this time period could be hours, days or even weeks.” (section 4.4.2.1)

“The Joining time is chosen by the user possibly in response to a Service Announcement. Users will typically join at the time of their choosing so that the period between announcement and joining may be very long or very short.” (section 4.4.2.3)

Within the scope of this paper, service announcement denotes those carried out by CBS or MBMS broadcast mode and so on, i.e. carried out in the air interface.

As can be predicted from above description, it is a normal case that service announcement for a certain MBMS service may go quite long before session starts as a few weeks. This, from service provider’s point of view, is especially welcome for some special MBMS service (e.g. the first match of world cup) since more users will know the service if service announcement takes a long time before session starts. As also can be predicted that, a user that receives service announcement via his mobile will operate his mobile to activate the MBMS service at his own discretion because current MBMS service announcement only indicates session start times (i.e. almost service data transmission times).

With Service Announcement indicating only Session start times and Users activating MBMS service at their own discretions after receiving service announcement, following results for a particular MBMS service can be well foreseen:

(1) Either users crowd to activate a particular MBMS service just a few time before the first session of this MBMS service, e.g. an hour or even minutes earlier; or

(2) Some users may choose to activate the service fairly a long time before session starts in order for a guaranteed access, e.g. days or even a week. 

Problem raised by (1) will be possibly a burst of activation requests causing air congestion, e.g. many people have the habits of purchasing tickets on site before show time so as to in a similar way initiate their activation just before session start time.

Problem by (2) will be possibly an annoying overhead for the system since it has to allocate certain resources for holding these users though MBMS service will start in a long time, e.g. some users join the service a week before session start, then network has to create their contexts as well as bearer contexts, and has to manage these contexts, which cause even considerable unnecessary overhead for RNC during to linking of PS RAB. 

If we analyze the reason for problems caused by (1) and (2), we could easily find that these problems can be solved by containing some information in service announcement that instructs users when to join an MBMS service in a rational way. In fact, from some description in section 4.4.24 as “In other cases, if a Session Start time is known, Joining may take place immediately before Session Start or after Session Start. For these services, the announcement may contain some indication of a time period within which users should choose a time to Join the service.”, we can know that current MBMS TS already implies the possibility of such kind of information, therefore in this paper we propose to embody this kind of information as proposed in the following section.

Proposal

Apart from session start times, we propose to add a “Join Availability Time” parameter in service announcement, and for further optimization add a “ Sub-Period Number” parameter too in service announcement. Their usages are illustrated as follows:

· Join Availability Time

Join Availability Time denotes the time point after which MBMS users can join an MBMS service. As for periods between announcement, join availability and session start, service announcement occurs before join Availability and session start, join availability occurs before session start. 

[Benefits of Join Availability Time]

By carrying Join Availability Time in service announcement, users can clearly know to join his desired service after this time, this can save system resources to a large extent compared with approach without this time as already illustrated above. Period between join availability and session start can be sophisticatedly designed by operators based on statistics or experiences to be just long enough to allow users as many as possible to join the service before session starts.

· Sub-Period Number

Sub-Period Number is an integer value and used to segment period between Join Availability and Session start into logical sub-periods. This parameter is used as a further optimization to reduce possible user activation congestion. For example, period between Join Availability and Session Start is two hours and Sub-Period Number is set 6, then the period is divided by Sub-Period Number into 6 time sections, each being 20 minutes. With Join Availability time and Sub-Period Number, a UE can calculate to which sub-period it belongs. It is implementation dependent how UE calculates its sub-period, a possible example would be: IMSI mod Sub-Period Number, with which if it results in 3, it means this UE should initiate its activation in the third sub-period. Of curse we are not trying to define the calculation method, which should be totally implementation dependant. But Sub-Period Number should be given by network to UEs, since network knows how many users have subscribed to an MBMS service, which is most important information for designing period between Service Join Availability and first Session Start, and further estimating number of sub-periods the period should be divided into according to subscriber numbers. 

[Benefits of Sub-Period Number]

This parameter can largely increase possibilities of UEs accessing MBMS service.

It should be noted that:

a. Though assorted mobiles from different vendors may use different mechanisms to calculate UE’s sub-period according to Join Availability Time and Sub-Period Number, randomness is guaranteed because: first UEs by the same vendor can be randomly distributed into different sub-periods by some calculation rule; second the different mechanisms used by UEs from different vendors can also lead to good randomness. 

b. If for some reason a UE receives service announcement past both Join Availability Time and its sub-period, the UE can initiate service activation at once. This case should not be seen as a problem, because we can assume the network has well allocated a period between service announcement and first session start, the period being long enough to let as many as possible users to know the MBMS service as well as its join availability time. So it is a rare case where the User has not powered on its UE for a long time or just notices service announcement and as a result requests MBMS service via UE until past UE’s sub-period time. 

c. How operator estimates sub-period number depends on its knowledge of number of subscribers and statistics. To understand how this works, an example may be helpful. In this example, there are 1000 subscribers for an MBMS service, and according to some simulation results, 10 minutes is a suitable period for having 100 subscribers to join without much overload, then an operator may set (1000/100)x10=100 minutes before first session start. So here the Join Availability Time would be 100 minutes before first session starts and sub-period number is set to 10. It is a very rough estimation example and real situation would be much complicated but key idea is the network has a good reason to give a well-defined Join Availability Time and Sub-Period number. 

d. Even for some short time service, in which service announcement may take place several hours before session starts, Join Availability time can work well since in this case Join Availability time can be set equal to or shortly after service announcement time for simplicity. 

To better illustrate Join Availability Time and Sub-Period Number, an example figure is given below. 
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Figure 1 
Figure 1 gives an example of how join availability impacts on UE’s joining action. For easy illustration and understanding, this example is on the basis of an MBMS service that takes place in July, in which Service Announcement starts at 8:00AM 10th and bears service advertisement indicating Join Availability at 8:00AM 15th and Sub-period of 2, and the first session starts at 1:00PM 15th. From the first session start until service stop one or multiple sessions may take place. 

For some reason, e.g. falsely receiving announcement or under User’s forces, UE1 sends activation request before Join Availability, so network refuses its request and may give some response to this UE containing again the Join availability time.

UE2 calculates that it belongs to sub-period 1 and sends activation request normally and network grants its request. 

UE3 belongs to sub-period 1 after calculation but sends activation request after its sub-period has passed, network will surely grant its request whether the request comes in sub-period 2 or after session starts. This is a rare and valid case.
Proposed Changes to TS (revision marks)
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Figure 2: Timeline example

4.4.1.1 Subscription

Establishes the relationship between the user and the service provider, which allows the user to receive the related MBMS multicast service.

Service Subscription is the agreement of a user to receive service(s) offered by the operator. Subscription information is recorded in the appropriate database(s) in the operator’s network.
4.4.1.2 Service announcement
MBMS service announcement/discovery mechanisms shall allow users to request or be informed about the range of MBMS services available. This includes operator specific MBMS services as well as services from content providers outside of the PLMN. Service announcement is used to distribute to users information about the service,  parameters required for service activation (e.g. IP multicast address) and possibly other service related parameters (e.g. join availability time and service start time).
Operators/service providers may consider several service discovery mechanisms. This could include standard mechanisms such as SMS, or depending on the capability of the terminal, applications that encourage user interrogation. The method chosen to inform users about MBMS services may have to account for the users location, (e.g. current cell, in the HPLMN or VPLMN). Users who have not already subscribed to a MBMS service should also be able to discover MBMS services.  

The following could be considered useful for MBMS service announcement mechanisms (not exhaustive): -

· CBS

· MBMS Broadcast mode to advertise MBMS Multicast and Broadcast Services

· MBMS Multicast mode to advertise MBMS Multicast Services

· PUSH mechanism (WAP, SMS-PP, MMS)

· URL (HTTP, FTP)

The details of the MBMS service announcement mechanisms are not specified, but MBMS shall allow the utilisation of solutions using IETF protocols.

4.4.1.3 Joining and Join Avaliability
Joining (i.e. MBMS multicast activation by the user) is the process by which a subscriber joins (becomes a member of) a multicast group, i.e. the user indicates to the network that he/she is willing to receive Multicast mode data of a specific service. 
Join Availability is the time point set after or equal to service announcement, and before first session starts. Joining should take place after Join Availability. A join request before Join Availability may not be accepted by network. 
4.4.1.4 Session Start

Session Start is the point at which the BM-SC is ready to send data. This can be identified with the start of a “Multicast session” as defined in the Stage 1. Session Start occurs independently of activation of the service by the user – i.e. a given user may activate the service before or after Session Start. Session Start is the trigger for network resources establishment for MBMS data transfer.

4.4.1.5 MBMS notification 

 Informs the UEs about forthcoming (and potentially about ongoing) multicast data transfer.
4.4.1.6 Data transfer  

Is the phase when MBMS data are transferred to the UEs. Arrival of the first packet at the GGSN may coincide with Session Start.
4.4.1.7 Session Stop

Is the point at which the BM-SC determines that there will be no more data to send for some period of time – this period being long enough to justify removal of network resources associated with the session. At Session Stop, the network resources are released.
4.4.1.8 Leaving 

Leaving (i.e. MBMS multicast deactivation by the user) is the process by which a subscriber leaves (stops being a member of) a multicast group, i.e. the user no longer wants to receive Multicast mode data of a specific service.

4.4.2
Multicast Mode timeline
4.4.2.1 Period between Service Announcement and Join Availability

The Service Announcement may contain a start time of Join Availability, which is set equal to or after Service Announcement start time. According to different kinds of MBMS services, period between Service Announcement and Join Availability may be set long (days or weeks), short (a few hours) or even zero. 
4.4.2.2 Period between Service Announcement and Session Start

The service announcement may contain a schedule of Session Start times and may be sent some time before the service is due to start. So, this time period could be hours, days or even weeks.

4.4.2.3 Period between Service Announcement and Service Subscription

Service Subscription can be done anytime before or after Service announcement.


 

4.4.2.4 Period between Joining and Session Start

As a normal Joining takes place after Join Availability, period between Join and Session Start is mainly reflected in period between Join Availability and Session Start.
A sophisticated period is usually set between Join Availability and first Session Start in order to allow Users as many as possible to join the MBMS service. (FFS) As an optional feature for further optimization to reduce congestion, Join Availability can be associated with an integer value (transmitted in Service Announcement as well) to logically divide this period into one to multiple sub periods, the purpose of which is to make each UE calculate its sub period and thus distribute joining times of UEs to these sub-periods. 
Some services may be ‘always on’. In this case, Join Availability may be set equal to Service Announcement, so that Joining can take place starting immediately after Service Announcement and possibly many hours before, or after, Session Start.
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