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1. Intoduction 

Based on the current version of TS 22.146-510 "MBMS Stage-1" this contribution discusses some issues regarding the MBMS Multicast mode subscriber registration and session initiation, which are currently considered as two separate phases in the aforementioned TS.

2. MBMS Multicast mode Subscriber Registration

The MBMS Multicast mode subscriber registration procedure can be described as follows:

1. Potential Subscriber indicates its wiliness to subscribe to certain type of MBMS Multicast mode service(s). 

2. Operator/service provider and the subscriber agrees upon the MBMS Multicast mode services/groups which the subscriber is entitled to.

3. Operator/service provider updates its MBMS Multicast mode database(s) accordingly.

4. Based on the agreement, operator/service provider gets the right to charge the subscriber.

5. The subscriber's UE is updated and the UE is configured to receive the agreed MBMS Multicast mode service(s) any time after the successful configuration.

The communication between the subscriber and the operator/service provider can happen by means of e.g.:

· a direct contact to the operator/service provider (e.g. in the operator's premises).

· via internet.

· via SMS.

· by calling. 

In all cases after mutual agreement between operator/service provider and subscriber, the latter's UE is configured to receive the agreed MBMS Multicast mode services via the air interface until either the service is no longer offered or the agreement is terminated. 

The configuration of the UE can occur by e.g.: 

1. using specific configuration SMS.

2. using specific DTAP configuration messages (i.e. generated by operator).

3. using a configuration message, which is sent to UE on user plane (i.e. generated by service provider).

4. using direct configuration connection between UE and the operator/service provider device. 

The first three alternatives represent the model wherein the configuration message is sent via air interface, whereas the fourth one introduces a model wherein the configuration requires that both UE and the "configuration device" are in the same room (e.g. in operator's/service provider's premises).

If the configuration is made through the air interface, it always requires from UTRAN point of view a point–to–point connection. The latter implies that:

· the UE has made an attachment to the NW. 

· it has a PDP context for configuration messages (see 1st and the 3rd alternatives above).

· the state of the UE is RRC connected state (in UTRAN).

· all configuration messages are ciphered (if ciphering is used in the NW) by the UTRAN.

· for the UTRAN the configuration is a transparent transaction and therefore it is handled e.g. as a normal NRT connection.

The registration phase is not tied with the initialization of the actual MBMS multicast mode session. In practice this means that registration can be made e.g. one month or one minute before the actual MBMS multicast session initialization. 

NOTE: the registration cannot be used for initialization of the multicast service.

3. MBMS Multicast Mode session initialization

The MBMS Multicast mode session initialization can be made either by UE (UE based) or the operator/service provider (NW based). As it is explained in the following sections, in some cases the former can impose some problems from the UTRAN point of view, which need to be considered. 

In what follows different scenarios are investigated.

3.1 UE based initialization

If at a given time/place, the number of UEs which are willing to receive the same MBMS Multicast mode session is very high, the number of requests (i.e. UL signaling) from these UEs may cause to the air interface such interference peak that the quality of the current point–to–point connections may not be guarantied any more. 

The problem: the lack of awareness among UEs sending requests regarding when sufficient UEs have requested the MBMS Multicast mode session, causes interference peak to the air interface that does not stop once an adequate number of requests has been received by the NW to trigger the MBMS Multicast mode transmission.

In such a scenario the requests might be possible to be "coordinated" by the NW through some kind of an access control scheme. Once a sufficient number of requests is received the NW makes available the specific session, yet we could face a case where requests are still being sent by UEs causing further unnecessary load in the air interface (even though the session is already requested by service provider or has become available). 
An alternative would be to acknowledge the received requests to all users, when their number has exceed a certain threshold. Yet, the acknowledgement is not received by those UEs in IDLE mode, which do not listen any other channels from the air interface other than PCH and BCH. These UEs keep requesting the access grant from the NW in order to get resources to sent the MBMS Multicast mode service request to the NW. 

If at a given time/place, the number of UEs, which are willing to receive different MBMS Multicast mode sessions is very high, the number of requests from different UEs may cause to the air interface an unacceptable interference peak and the delay to receive the actual Multicast session data through the air interface can not be estimated. 

The problem: among subscribers, the synchronization of the different requests cannot easily be predicted or organized (especially if we look at an example such as the rush hour where the number of requests can be very high). 

The large number of requests (corresponding to same as well as different sessions) at the ~same time causes at the NW side scheduling problems (which service is sent first? how large gap between the sent request and the actual reception of the multicast service is still acceptable? how the UE is informed about a rejection
 for a request? What kind of delay is acceptable for NW to fetch the service e.g. from the external service provider?).

At any given time/place, all UEs which want to send service request must be in RRC connected mode.

The problem: the UE is allowed to send signaling messages (RRC/DTAP) or user plane messages to the NW only when it is in RRC connected state, i.e. no anonymous message transmission is accepted by the NW.

The establishment of the RRC connection requires the exchange of the number of signaling messages between the UE and UTRAN. This also means that for each UE the NW has to establish/reserve dedicated resources for transmission of this request message (depending on whether the request is considered to be control plane or user plane message the number of required dedicated resources may increase).

The sending of a multitude of multicast service requests should not "disturb" other traffic in the cell.

The problem: on up-link the only acceptable channel to use are the PRACH channel and the dedicated physical channel (DPCH). The PRACH channel is already reserved for many other data transmissions (network access requests for MOC, paging responses, updates, user plane data (i.e. UE is in Cell_FACH state) etc..) therefore the use of PRACH might not be appropriate.

The use of DPCH means that for each UE there are dedicated resources required, which as an option that cannot be recommended.

The updating of the service requests required by UE mobility .

The problem: a UE may request a MBMS Multicast mode session, when it is near the border of a cell. The handling, fetching of data and scheduling of requested MBMS Multicast mode session may cause such time gap upon which it is possible that UE has already entered into the next cell, which is not aware of the previous service request and therefore it can not offer any session to the UE.

The UE identification on MBMS Multicast mode session requests.

The problem: in order to allow NW to provide charging, mobility control etc, the MBMS Multicast mode session requests should include such identification which identifies the UE unambiguously. The available identifications are: IMSI, TMSI, P-TMSI, RNTI or a new identification. The first three identifications are mainly known on CN, and therefore mobility control for the UE cannot be provided on cell level at UTRAN side (i.e. UTRAN is not always aware of the used IMSI, TMSI or P-TMSI of UEs). In order to get this information into the RNC the state of the UE needs to change to the RRC connected mode (see previous arguments regarding RRC Connection).

The use of RNTI always means that UE has the RRC connection.

The possible multi-core (i.e. IuFlex of Rel-5) configuration requires from UTRAN the knowledge of the MBMS Multicast mode service activity from each SGSN with a connection to the UTRAN.

The problem: The defined IuFlex assumes that RNC can offer services to multiple CN nodes, which means that upon reception of an MBMS Multicast mode request from a UE, the RNC routes the received request in such a way that duplicate data transmission via multiple CN nodes is not initialized. 
3.2 NW based initialization

Based on the issues described in the previous section, the alternative of NW based MBMS Multicast mode initialization procedure is discussed. In this case all UEs, which wish to receive MBMS Multicast mode sessions have already made their registration and therefore are capable of receiving the sessions from the air interface.

The timing of the service can be:

· Predetermined between operator/service provider and subscriber.

· Periodic (i.e. every day at specific times).

· Event triggered (e.g. upon football match, if some goal has been scored).

· Random (the service is sent if service provider has something to send- IP Multicast option).

The idea is that the UE should find information (service advertisement) about the available MBMS Multicast mode sessions, upon entering a new cell and based on that information the UE can decide whether it is ready to join a session. (Note: it should be possible that subscribers should be able to detect and joint new sessions once they become available).

Each UE MBMS Multicast mode request should be treated as a normal point–to–point connection.

4. 1-phase vs 2-phase registration

Depending on the kind of registration we have different initiation options.

4.1 2-phase registration/initiation

UEs need to subscribe to MBMS Multicast mode services in advance so that NW could know who is subscribed to which service and can potentially locate UEs in the NW. Initiation is not critical and according to previous sections, could be proved negative in certain cases. The use of registration covers all MBMS Multicast mode scenarios but it is particularly beneficial in hot-spot cases.

4.2 1-phase registration/initiation

[NOTE: Currently this option is not part of the TS 22.146-510 but is has been discussed in SA2].

NW holds no subscription records (subscription has no meaning here, only initiation exists) and therefore session initiation by means of UL signaling is critical (it is done via point-to-point links). Therefore hot-spot scenarios cannot be covered without causing certain problems in the air interface, while it is better suited for IP multicast cases.

� Rejection of a service request could be caused due to: a) requested service is unavailable, b) the operator has prohibit the transmission of certain MBMS Multicast sessions temporarily (i.e. upon rush hours, bad conditions on the air interface etc.) c) or the queue of the service requests is so long that the delay between the request and the possible data transmission is too long etc.








