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1. Introduction

When an MBMS Session starts, concerned RNCs have to know that the Session starts, get the Session information (Multicast Area, QoS...) and also know the PMM-CONNECTED UEs that have joined this MBMS Service. 

With these information, the UTRAN will be able to determine where the interested UEs are (check they are in the Multicast Area or not) and to determine whether ptp or ptm data distribution should be done (depending on information such as how many interested UEs are in each cell). Some mechanism in the UTRAN (such as Group Paging/notification) can allow bringing more UEs in PMM-CONNECTED state if needed, but this is not the subject of this contribution. 

The goal of this contribution is to define when and through which interface these service information are provided to the RNC. 

In previous SA2 meetings, there have been mainly two approaches. This contribution briefly reminds the 2 proposals and discusses them, concluding by a recommendation on the way forward:

· 1st proposal (Proposal A (from Ericsson) in S2-03381):


at UE service join, no information is provided to the UTRAN. 


at Session Start, both Service information + UE Links (of all interested Ues) are provided to SRNC via Iu interface and forwarded to DRNCs via the Iur interfaces.

· 2nd proposal (issued from proposal B (from Nortel) in S2-03381):

at UE Join, the UE Link is given to UTRAN (and memorized in the RNC’s UE Context).
at Session Start, session information are provided to SRNC and DRNC over Iu interface.

Due to received comments during previous SA2 meetings, we think necessary to clarify the second approach with the following information about what happens at UE Join:
· The UE Link is given to UTRAN if the UE is to remain PMM-CONNECTED state (due to any PS service activated). The UE Link is memorized in the RNC’s UE Context with other UE information the UTRAN already has. 

· The proposal does not keep UEs in PMM-CONNECTED state due to MBMS service. If the UE is to be moved to PMM-IDLE state (i.e. no PS Service activated at that time), it is possible for the SGSN not to send the UE Link to the UTRAN. If the UE moves back to PMM-CONNECTED state, UE Link is provided back to the UTRAN.

This contribution gives arguments in favor of the second approach (see chapter 2). The main important one is that the second approach allows a smooth propagation of UE Link in the UTRAN so that it avoids a rush of UE Links over Iu and Iur at one instant (at Session Start). Another argument is that Session Start is provided over Iu interface for all RNCs (SRNC and DRNC), and not received via Iur from potentially many SRNC.

Scenarios pertaining to this approach are detailed in a separate contribution (S2-031212). 

2. Principles of Multicast service provision

2.1.1 Assumptions

Assumption 1: MBMS should be optimised to address a large number of users.

Assumption 2: A reuse as important as possible of existing mechanisms is desirable when not going against Assumption 3.

Assumption 3: Efficient usage of the radio resources.

UE Link Concept: in this contribution, the terminology UE Link will be used. The UE Link corresponds to the list of MBMS Services the UE has joined. This information is sent from the CN to the RNC for UEs in PMM-CONNECTED state. It can be done by using a new procedure dedicated to that purpose or by using already existing procedures. This UE Link can also be forwarded over the Iur interface either by using a new procedure dedicated to that purpose (UE Attach in the RAN MBMS TR) or by using already existing procedures.

2.1.2 Discussion on UE Link

The crucial point in UTRAN for MBMS is that the RNC has to decide for a Cell it controls whether PTP or PTM transmission is to be used for an MBMS Service. This decision has to be made with knowledge of the UEs (e.g. number of UEs) present in the Cell that have joined the considered MBMS Service and information about the MBMS Service (e.g. the QoS parameters).

The agreed-upon principle is that the RNC will use UEs in PMM-CONNECTED state to that effect (e.g. by counting them).

The natural thing to do seems then to start by using UEs that are already in PMM-CONNECTED state at the time the MBMS Session starts (e.g. due to other ongoing PS Services). Only if the RNC does not have enough UEs in PMM-CONNECTED state having joined the MBMS Service in the Cell, it decides to use a Group Paging mechanism to bring more UEs from PMM-IDLE to PMM-CONNECTED state, in accordance with our Assumption 3.

To inform the RNC that a UE in PMM-CONNECTED state has joined an MBMS service, there are two different approaches:

1. First approach consists in providing over the Iu interface, for each UE that has joined the service, the UE Link at the time when the MBMS Session Start. Since this is done at this specific time, this cannot be done re-using existing procedures and, thus, needs a new procedure (UE Linking) for that purpose. Furthermore, this information has to be propagated over the Iur for each UE to concerned DRNCs in the form of a UE Attach at that specific time.

2. Second approach consists in providing the UE Link over the Iu interface, for each UE that is moved to PMM-CONNECTED state. This UE Link is forwarded over the Iur interface if a UE Context is established for such a UE in a DRNC. It has to be noted, that in this second approach, the UEs are not maintained in PMM-CONNECTED state for the sole purpose of MBMS when the MBMS Session has not started. It is the other way around: when a UE is moved to PMM-CONNECTED state (e.g. when another PS service than MBMS is activated), the UE Link is passed over.

The first advantage of the second approach is that it allows to store MBMS-related information smoothly in an RNC without having to cope with a rush of UE Links flooding the RNC at a given point in time (e.g. at MBMS Session Start):

Considering that, according to our Assumption 1, a large enough number of UEs are interested in a given MBMS Service, this will result in a significant enough proportion of the UEs in PMM-CONNECTED at the time when the MBMS Session starts being among those interested in the MBMS Service. This itself results, in the proposition 1, in a flood of UE Links that the RNC will have to cope with coming from the Iu and various Iur interfaces. In this case, either the RNC is congested or it has to be over-dimensioned to be able to deal with this rush of information for a short period of time.

Furthermore, the second approach allows every RNC to be immediately aware (i.e. at the time the MBMS Session starts) of all the UEs in PMM-CONNECTED that are interested in the started MBMS Service. In the first approach, all the information is not immediately available in the RNC: the RNC has to wait for the information to become available (via Iu/Iur interfaces), process them,… However, at some point (that is itself difficult to define), the RNC has to make a decision on whether a Group Paging/notification shall indicate to move more UEs in PMM-CONNECTED state in the cells, without even being sure that it knows among all the UEs in PMM-CONNECTED state in the Cell those that are interested in this MBMS Service (non-optimal decision). Thus, the second approach allows to eliminate the risk to bring UEs in PMM-CONNECTED state when it is not needed, so it avoids risk to use radio resources when not needed.
In addition, the first approach implies a larger (compared to the second approach) duration between the MBMS Session Start and the actual beginning of MBMS Data transmission. This may mean longer usage of radio resources for the sole purpose of MBMS. Furthermore, this may well not be adapted to short-duration MBMS services.

The second approach also has the advantage to allow reusing as much as possible the existing R99 mobility principles and mechanisms. The basic R99 principles are that UEs are handled by the SGSN for UEs in PMM-IDLE state and the RNC for UEs in PMM-CONNECTED state. These principles are reused for the handling of the UE-MBMS Service relationship: the existing R99 mobility mechanisms are used to keep the entities managing the UE aware of the link between a given UE and an MBMS service, thus fulfilling Assumption 2.

In almost all the cases, it is possible to achieve that purpose by including the list of MBMS Services a UE has joined in existing messages on the Iu when the UE is moved to PMM-CONNECTED and on mobility messages (e.g. RADIO LINK SETUP REQUEST,…) on the Iur when a UE Context is created in a DRNC. This allows to directly reuse existing/already implemented procedures.

Of course, this can only be achieved by storing the Service Ids of the MBMS Services the UE has joined in the UE contexts in the RNCs (i.e. as additional information in UE Contexts, as they are defined in R99). In approach 1, this is done when the MBMS Session starts, whereas in approach 2, this is done when the UE Context is created in an RNC, i.e. even when the MBMS Session has not started.

Conclusion:

It is proposed to agree on the second approach. Scenarios pertaining to this approach are detailed in another contribution (Tdoc S2-031212)
2.1.3 Discussion on Session Start

In order to decide data distribution (ptp versus ptm), the UTRAN needs to know when a MBMS Session starts and what are the MBMS Session characteristics. This section clarifies through which interface the Service information should be provided.

An MBMS Service, should, in all likelihood, address a large number of users (Assumption 1). In the general case, then a given RNC is the SRNC of at least one UE that has joined the MBMS Service. As a consequence, in general case, a RNC will know when the MBMS Service session starts and the associated Service characteristics when it will receive MBMS Service information over Iu interface, from its upstream SGSN hosting the UE.
Two cases remain exceptional:

1) The first exceptional case that remains to be handled is when an RNC is not SRNC for any UE interested in the MBMS Service in PMM-CONNECTED state, but there is at least one UE interested in the MBMS Service that is in PMM-CONNECTED state in a Cell controlled by the considered RNC.

2) The second case is when there is no UE that has joined the Service and that is in PMM-CONNECTED state in any of the Cells a given RNC controls. However, there are only UEs in PMM-IDLE state that have joined the MBMS Service and whose "Last Known RA" contains Cells controlled by the considered RNC.
Even if rare, these cases have to be covered and such an RNC needs to know when the MBMS Session starts and to get the MBMS Service Information.

Case (2) is covered by the SGSN sending the Service Information over Iu to all RNCs controlling cells in the “Last Known RA” of any UE in PMM-IDLE state which is interested in the service. This is described in a separate “paging” contribution (S2-031213). 
Case (1) can be seen as extremely rare.

Here again, there are mainly two different approaches:

1. The information that the MBMS Session starts and the MBMS Service Information is systematically forwarded over the Iur interface. I.e. an RNC that is SRNC of UEs having joined the MBMS Service sends this information to all RNCs in the role of DRNC for those UEs.

2. An RNC in this particular situation explicitly registers to the Core Network to ensure that it receives the MBMS Session Start directly over the Iu interface when applicable (i.e. when the MBMS Session actually starts). Optionally, it may de-register as it sees fit (e.g. when there are no more UEs in Cells it controls that have joined a given MBMS Service, also hysterisis mechanisms can be used by RNCs to avoid ping-pong of registration/de-registration).

Homogeneous architecture principle for SRNC and DRNC:

In the rest of the Network, a registration tree is built from SGSN hosting interested UEs up to BM-SC at service activation so that when session starts, each node forwards the MBMS Session Start downstream to registered nodes. In order to have an homogeneous architecture principle, we propose that an RNC in case 1) situation is also registered to its upstream SGSN, this can only be done via an explicit request from the RNC. As a consequence, when the MBMS Session starts, the service information will be provided downstream to all registered RNCs over Iu interface only. There is no need to transfer information over the Iur interface.
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 Figure  Homogeneous Session Start transfer to SRNC and DRNC
Avoid extra Iur messages:

As it is expected that MBMS will be used for large number of users, a mechanism solving Iur issues should as much as possible avoid unnecessary signalling over the Iur due to an large number of Iur interfaces (i.e. when RNC1 is in DRNC role, it can be connected to an large number of RNCs in SRNC role). The first approach will result in numerous signalling from all Iur interfaces arriving from SRNCs towards a given RNC1 in a DRNC role (see green arrows in figure 2). It may also lead to two direction signalling cases over the Iur since this same RNC1 will act as SRNC for a number of UEs and will thus have to transfer the same information (received from the Iu) to all concerned RNCs in the DRNC role (see orange arrows in figure 2). The second proposal will avoid this extra signalling over Iur as only one MBMS Session Start will be received over the Iu interface for a given RNC, whatever the circumstances.

As it is expected that MBMS will be used for large number of users, the occurrence of this RNC exceptional case should be rare. As there is a high probability that an RNC will be in the Generic Case (i.e. be the SRNC of an interested UE), so the RNC1 will already be implicitly registered to its upstream SGSN. The RNC1 will then receive the MBMS Session Start over the Iu interface (see blue arrow in figure 2). The mechanism provided to allow an RNC in such a situation to receive the MBMS Service information should not imply a lot of signalling that will be completely useless in the Generic Case. However, in the first approach, since a given RNC is not aware of the situation in which another RNC is, it will systematically send the MBMS Service Information over the Iur, even though it will reveal to be utterly useless in most cases.
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Figure 2: MBMS Service Information in the first & second approaches
As a consequence, we propose to agree the following registration mechanisms:

· Implicit RNC registration:

· When an interested UE moves to PMM-CONNECTED in a SRNC, the SGSN registers this SRNC as being interested in the MBMS Service.

· Explicit Registration by RNC:

· When an RNC is not SRNC for any UE in PMM-CONNECTED state that is interested in the MBMS Service, but there is at least one UE interested in the MBMS Service that is in PMM-CONNECTED state in a Cell controlled by the considered RNC, the RNC registers to its upstream SGSN.

· A Deregistration may be performed when an RNC does not need to be informed of an MBMS Session Start anymore. It is possible to have an hysterisis mechanism in the RNC to avoid ping-pong effects.
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 Figure 3 Example of RNC implicit and explicit registration to a MBMS Service
3. Conclusion

It is proposed to agree on the second approach.

Scenarios pertaining to this approach are detailed in a separate contribution (S2-031212).If the principles are agreeable, it is proposed to update the TS according to changes of this other contribution. 
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