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1. Introduction
This paper is aimed at providing some instances discussing the feasibility of optimising Rel-6 MBMS architecture in Rel-7. 
2. Discussion
2.1 Activation and Deactivation of Multiple MBMS services by MBMS User
Present MBMS services must be activated or deactivated before or after using an MBMS service.  In the light of current mechanism, when a user intends to use an MBMS service, the user will notify his intention via MMI interface and the UE will send an IGMP Join to the network for activating the MBMS service. And after the user desires to stop receiving MBMS service, he will leave the service by indicating to his UE which will then send an IGMP leave to the network for deactivating the MBMS service. In terms of user experience, the activation or deactivation is transparent to user and therefore it is unnecessary to couple user’s command and UE’s activation/deactivation to one-to-one relationship. The decoupling of User’s command via MMI and the UE’s activation/deactivation is rational in the following two cases: 
1) A User is interested in sport related channels and he finds some channels via service announcements. He likes to be able to receive all the channels, in this case it is quite boring to indicate his command of joining or leaving his desired services one by one to the UE;
2) A User may switch off his UE when sleeping at night and when he switches on his UE after getting up the next morning, he would possibly like to receive the same set of services he joined the previous day. 
In above cases, case 1) may be an implementation issue for the MMI can be configured to notify UE multiple times while accepting only one command from the user; case 2) may need enhancement of present processing of MBMS service in the network, e.g. the network may decide not to purge the MBMS information of a UE for a considerably long time when UE switches off in order that the UE does not need to activate/deactivate the same set of services again when switching on. As the UE may activate more than 100 MBMS services in the same time, the benefits from this enhancement are significant, such as battery saving, latency decrease and radio burden reduce. 
2.2 MBMS Contexts Maintenance
As discussed in 2.1, in the case a user activates multiple MBMS services, it is beneficial to keep MBMS information in the network for one time activating when UE powers off. The principle is that the bearer status should not conflict with User’s intention. It just like the Cable Television provider should not ask the subscriber to apply the program again as the TV had been shut down.
2.3 Interaction between OCS and BM-SC
On-line charging is a mandatory requirement in stage 2 specification of MBMS (23.246 V6.7.0), yet how it is implemented is not addressed in Rel-6 TS. Hence in Rel-7, on-line charging of MBMS needs to be studied, especially the interaction between OCS and BM-SC.
2.4 QoS enhancement

For simplicity reason, MBMS is realized in Rel-6 with simple QoS supported. Rel-6 MBMS does not support QoS negotiation between network elements (e.g. between RNC and SGSN), and between UE and network. Rel-6 MBMS has one QoS tree for each MBMS service, in which all branches have the same QoS attributes. If a branch of a QoS tree is not able to provide the required QoS, it may not be established. 
In a word, present MBMS service in Rel-6 provides a simple (no QoS negotiation) and single (one QoS tree per MBMS service) QoS mechanism. This is easy to implement, however inflexible to fulfil the user’s requirement and radio network’s condition. 
Price Discrimination is an important concept in micro economics, which means different user ranking different level in terms of their incomes will have different consuming capability. Thus for maximising both user’s satisfaction and supplier’s revenues, MBMS services should be provided with different QoS and be priced discriminatingly. But in current mechanism, each MBMS service has only one QoS parameters, whereby a user has to select one to join if he wants a higher level of MBMS service, and because there is no QoS negotiation, when later the User finds that the QoS is too good to be necessary, for saving the money, the user may wish to adapt his QoS where he has to join a second MBMS service though the content may be same. 
The motivation of the MBMS is the saving the radio resources. The radio capability is the bottleneck of MBMS data distribution. Currently, 2G/3G indicator is the only way to adapt different radio capability. By such simple way, the different radio capability of 2G/3G RAN was taken into account at MBMS data distribution. However, enumerating radio network type is a complicate way as different radio access networks may be introduced in the future, such as WLAN, WiMax and EUTRAN etc. The true way is the CN should take into account the maximum capability and current capability of the radio network, providing multiple QoS levels to adapt the radio access networks. In such way, the radio access network is able to transmit the MBMS data by its maximum capability in real-time. It can maximum the utilization of radio network resources.
How MBMS QoS is enhanced needs further study, but requirement to enhancing it needs to be identified now. In the light of above discussion, for enhancing user’s satisfaction supplier’s revenues, and make the best of radio network resources, at least two possible enhancements could make big senses:
1) QoS negotiation;
2) Multiple QoS support for one MBMS services

2.6 Static MBMS service providing
The primal motivation of MBMS is the saving of radio resources and simple service provisioning mode that resolves the conflict between rare radio resources and demand from services being used by large numbers of users simultaneously. Only when an operator assumes a service will be used widely by numerous users simultaneously, MBMS bearer is adopted to provide MBMS user services to users. Once the operators decide to provide the MBMS service, the service providing relationship should exist in the network in a rational time for reduce signalling interaction. Otherwise, if the service is demanded only by a small quantity of users, PTP bearer may be more cost-efficient. 
However, in current MBMS framework, service relationship in the network is triggered by one user (i.e. the first user) who requiring MBMS services through registration procedure; after the last user leaves a MBMS service, MBMS deregistration will be initiated without considering that there is another user who may activate the same service soon. Furthermore, in current framework, user roaming will introduce the irrelevant nodes registered in the MBMS distribution tree, even the SGSN served out of Multicast Service Area and the BSCs/RNCs will not distribute any thing in this area. Both of the cases will introduce big burden in irrelevant SGSN and BSCs/RNCs, especially in the latter case. 
In case the UE roaming out of the Multicast Service Area and it intend to access the service, it should be notified and join the services by PTP bearer. However, in current framework, user can not be notified and user’s experience was bad. 
On the other hand, it is obvious that the registration/deregistration brings great complexity of system, especially when registration/deregistration procedures are coupled with other procedures, e.g. UE perform Routing area update may introduce service registration, and initiate MBMS session start procedure on the related nodes. 
While on the contrary, if the nodes involved in the MBMS service, it costs just a little resources to hold MBMS bearer context and relevant information in network entities. Especially in standby state almost no resources in bearer plane is needed as well because only a little resources in control plane is utilized. 
So, based on the discussion and proposed principles above, it is proposed to adopt Static MBMS service providing instead of dynamic trigger mechanism used in current framework. The rationality of static configuration is that when deciding to deploy/release the MBMS services, an operator will notify all associated network entities to establish/release the relationship with the MBMS service, without bothering to consider the status of users. It will eliminate the impact on the irrelevant nodes, simplify the procedure, and increase user’s satisfaction. As it is a backward compatible optimization, if no user accesses MBMS services, no radio bearer resource is wasted as usual. 
3. Conclusion

Discussion in this paper indicates necessities for optimising MBMS architecture in Rel-7, and thus justifies creating a WID for this purpose.
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