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1. Introduction

The MBMS ad hoc group has in the last months been working on the feasibility study for the Multimedia Broadcast/Multicast Service architecture. A number of alternatives have been introduced in TR 23.846, reflecting the visions of different companies on what the overall architecture should look like.

According to the Work Item time plan, it is about time to decide in SA2 what the overall architecture of MBMS shall be. In Ericsson’s opinion it is difficult, and probably not the best intellectual approach, to simply select one of the existing options as a whole, as different options might have merits in different parts of the architecture.

This contribution focuses on the RAN aspects of the architecture in the light of the general service requirements for MBMS that have impact on the radio access network (handling of mobility and scenarios with full connectivity over the Iur interface, possibility for the users to join the service at different points of time from different locations and so forth). It first tries to synthesize the different options into main tracks and then expresses the Ericsson’s choice based on a technical analysis of the RAN requirements and constraints.

This contribution aims at addressing the Multicast Mode of MBMS.

2. Important RAN aspects

2.1 Dedicated vs. ‘Shared’ PS signalling connections.

Despite the diversity of options described in TR 23.846, when looking at the RAB establishment and control, two main alternatives stand out:

1) Use of dedicated PS signalling connection (i.e. one per UE)
2) Use of a shared PS signalling connection (i.e. one for all UEs receiving a given MBMS service)
Option A of the TR obviously advocates alternative 2), while options D and F advocate alternative 1). Other options do not show enough details about the RAB set-up to determine which alternative is being considered, but they seem to be able to work with any of these two alternatives.

One basic decision related to the RAN architecture (as far as SA2 is concerned) is therefore to select between one of these alternatives, but in order to do so we need to understand the requirements and constraints of the RAN.

Let’s consider the following:

· If the RNC needs to be able to decide whether common or dedicated resources are to be used, then a per UE uplink communication path is needed for which the concept of a shared signalling connection is not applicable;

· Users belonging to the same multicast group that are in the same cell could already be controlled by different RNCs when they decide to join the multicast session;

· Members of the same multicast group will move after the initial signalling connection is set up, and they will move randomly, by means of the Iur interface or by independently triggering SRNS relocations;

· Members of the same multicast group will become actively engaged in the MBMS data delivery at different points of time;

Only dedicated PS signalling connections can reasonably be envisaged under these constraints..

2.2 Handling of mobility and the Iur interface

Another very important aspect when agreeing on the most appropriate architectural option is the handling of mobility and the Iur interface. 

It was already pointed out in the previous section that mobility reasons are also behind the fact that dedicated signalling RABs are the best option.

More over, the UTRAN is built upon the assumption of a possibly full connectivity Iur interface and this should be taken into consideration.

Within the UTRAN an RNC can take up different roles (SRNC, DRNC, CRNC) and this has consequences on the MBMS architecture.

In particular, let’s imagine a scenario where the Iur interface is present and let’s consider that the MBMS session is going to take place in a cell controlled by the DRNC. In this case, there will be a certain number of UEs in that cell belonging to a multicast group interested in that MBMS ‘delivery’, some of which have the CRNC as SRNC and some of which are controlled by SRNCs different from the CRNC. The following picture describes this situation.
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Fig.1: Multicast group with UEs controlled by different RNCs/SGSNs.

Legenda:

UE1 has RNC1 as SRNC and RNC2 has DRNC.

UE2 has RNC2 as SRNC.

UE3 has RNC3 as SRNC and RNC2 has DRNC.

In such scenario, there are two options when it comes to the delivery of MBMS content to RNC2 when common resources are to be allocated (enough multicast group members are in the cell); either the content is delivered (i.e. the Iu user plane for MBMS is established):

· towards RNC2 directly, and in this case we can say that for MBMS the SGSN is always connected to the CRNC; 

· Or, the user plane for MBMS is established on an individual basis via the SRNC of each member of the multicast group. In this case we would have MBMS user planes over the Iur interface.

It can be seen that with the second option there would be multiple unsynchronised flows for the same MBMS session reaching RNC2, which is not desirable (multiple flows will require unnecessary CN/UTRAN resources, while it is sufficient for the CRNC to receive the data only once). For this reason it is believed beneficial that the MBMS content is delivered to the CRNC. Each SRNC would still receive MBMS RAB assignments from the relevant CN node for the MC group members it is in charge of via the ordinary Iu interface as only the SRNC is fully aware of its own UEs, but the MBMS RAB will possibly logically be associated with a user plane which is established towards another RNC.

On the other hand we should consider the case that for example UE1 is the only MBMS multicast group member in the cell for a certain session. It would be then beneficial to use dedicated resources for this UE. In this case it would also be better to have the content delivered over Iur as today, with all the gains from the possibility to go to soft handover to gain capacity, etc. In this case, since it is the SRNC that initiates the establishment of the user plane, it is the SRNC that can decide if it needs a second pipe from a second SGSN.

Then with this approach, when the common MBMS resource becomes available in the cell (e.g. many multicast group members enter the cell), the DRNC would indicate that to the SRNC. The SRNC may choose to move the UE to that resource. In order to make sure that the number of users in the cell for a certain service is known at UTRAN level, the best straightforward way would be to have a RRC connection with each UE.
2.3 Switching between point-to-point and point-to-multipoint

One important requirement mentioned several times in the TR is the ability of the network to switch between point-to-point (dedicated transport channels) and point-to-multipoint (common transport channels) delivery based on the number of users listening to the same service in a given cell. This has some implications from a RAN point of view, especially if the Iur interface is considered, as it could also be seen from the previous section.

For the case where dedicated transport channels have to be used the MBMS data have to go via the SRNC, since the dedicated RLC/MAC is located there. The SRNC will then send the processed/scheduled data to the DRNC for transmission.

For the case where point-to-multipoint is to be used, the data will be RLC-MAC-processed in the CRNC and the CRNC could receive the data directly from the CN.

Given that there is a mechanism for an RNC to be able to establish an MBMS user plane towards the CN, the actual communication between SRNCs and DRNCs (in order for the CRNC to track the number of active multicast members of a certain group in one of its cells) would not be visible outside the radio access network and can be left for investigations to the RAN groups. However, the information provided in the MBMS RAB establishment request should be such that both the SRNC and the DRNC could use it to join the multicast data delivery.

In any case, it is clear that the switching between point-to-point and point-to-multipoint is purely due to radio related reasons (i.e. the number of multicast group members in a cell) and will be taken by the RAN considering also the general situation of the radio resources.

It appears therefore appropriate for SA2 to leave further investigations on this topic to the RAN groups.

2.4 Synthesis of the best compromise considering radio access network principles and requirements

According to the arguments presented above, it can be seen that it is reasonable to:

· Adopt dedicated PS signalling connections;

· Separate the MBMS user plane from the control plane and assume that the MBMS data is always delivered directly to the CRNC in case of point-to-multipoint;

· Enable a mechanism by which the RNC can decide if a MBMS user plane towards the CN is necessary and establish it if so required;

· Enable a mechanism by means of which multiple unsynchronised flows reaching the RNC are avoided;

· Leave the decision to switch between point-to-point and point-to-multipoint delivery to the radio network.

In practice, regarding the establishment over Iu, it is considered beneficial to have the following mechanisms:

· If point-to-point is to be used:

· If MBMS data is not received by the SRNC, the SRNC establishes a user plane based on the information contained in the MBMS RAB establishment request;

· If such a user plane already exists, the SRNC does not initiate further establishments;

· If point-to-multipoint is to be used:

· If MBMS data is not received by the CRNC, the CRNC establishes a user plane based on the information contained in the MBMS RAB establishment request (this information is in this case forwarded by the SRNC to the CRNC);

· If such a user plane already exists, no additional user plane is established.

3. Overview of a possible solution

This section outlines a possible solution that takes into consideration the discussed topic. The following figure outlines the separation of the Iu user and control plane for MBMS.

 Some details are here described only for information and for the completeness of the SA2 architectural choice, however the details are a RAN2 and RAN3 issue and are currently under discussion in these groups.
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Fig.2: Separation of Iu control plane and user plane.

With the assumptions above described, it can be seen that new mechanisms are required over the Iur interface in order to enable UEs controlled by an RNC different from the one controlling the MBMS cell to join a certain session.

In particular, there is a need to transfer the MBMS RAB information coming from the CN to the DRNC (=CRNC for the MBMS cell), so that the DRNC can attach such an UE to the MBMS session. The DRNC should then return to the SRNC the information on the actual resources allocated to the UE (if these resources are common, the DRNC would already have/have to establish an Iu user plane for MBMS and there could be an indication that no MBMS content needs to be delivered to the SRNC).

A possibility would be something as described in the following picture.
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Fig 3: Possible ‘attach’ mechanism over Iur.

This separation of the MBMS user plane from the SRNC could bring forward questions related to data loss due to user mobility, however, according to SA1 requirements (sub clause 5.2.2 of TS 22.146 V5.2.0), it is allowed that data loss occurs, as MBMS is supposed to be tolerant under this point of view for the sake of radio efficiency.

Therefore, the above architectural assumptions also rely on the fact that there should not be problems in relation with handover or channel switching.

When channel switching from dedicated to common resources is to be performed, the DRNC can indicate (knowing from the MC Attach procedure that this UE can be moved to common resources) the need for a switch to the SRNC in a appropriate message MBMS INFORMATION TRANSFER INDICATION (that could be used to relay also other MBMS related control information needed at the SRNC), as described in the figure below.
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Fig 4: Possible MBMS feedback over Iur.

4. Conclusions and Proposal

This contribution discussed various aspects of the radio access network that need to be considered when selecting the best architectural approach for the Multicast Mode of MBMS.  Several MBMS service assumptions were considered together with the current assumptions of the RAN. It is an extremely important principle that MBMS be specified as a smooth development of the current RAN architecture instead of a radical change.

According to highlighted requirements of the service and keeping in mind constraints and assumptions of the current RAN architecture a possible way forward was described in section 3. This approach is also currently under the attention of the RAN2 and RAN3 working groups.

It is therefore proposed to:

· Agree that dedicated PS signalling connection is the only realistic and feasible option when the discussed service requirements need to be fulfilled;

· Leave to RAN groups further investigations on the switching mechanisms between point-to-point and point-to-multipoint given the fact that such switching is due to purely radio related reasons and shall therefore be performed by the radio network;

· Endorse the conclusions formulated in section 2.4 above;

· Liase RAN2/3, briefing them about the agreements and request RAN2 to keep SA2 informed if any developments of the ongoing RAN2 investigations may have architectural impacts that SA2 should consider.

Once this is agreed and after the procedure for finalising the TR is clarified, Ericsson will produce appropriate contributions to reflect these agreements in the TR.
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