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1.
Introduction

This document discusses Iu/Iur issues related to MBMS.

After considering several possibilities for carrying MBMS data flows across Iu and Iur, the document recommends that the MBMS data be sent from CN directly to the CRNC over a common Iu U-plane connection.

The Appendix of this document provides for information examples for mobility handling with MBMS.

2. Basic Assumptions

This contribution is based on the following assumptions that are favourably considered by Nortel and correspond to serious candidate solutions considered within SA2.

2.1 Basic Assumptions for the Control Plane

The following assumptions are made for control plane:

· One C-plane connection per UE on Iu;

· One per-UE MBMS context in SRNC;

· One per-cell MBMS context in CRNC;

The basic principle in UMTS being that mobility is handled within UTRAN, Nortel assumes that the UE has always an established RRC connection with the SRNC in order to handle mobility in the same way as it is done today.

2.2 Basic Assumptions for the User Plane

The following assumptions are made for user plane:

· One common U-plane connection per MBMS service on Iu;

2.3 Other Assumptions for the User Plane

1. It is assumed that MBMS data in dedicated mode are handled exactly in the same manner as any other dedicated channel. This implies that MBMS data in dedicated mode can be carried over an Iur U-plane connection.

2. MBMS Data will also possibly be sent on a point-to-multipoint radio channel in a cell depending for example on the number of UEs involved and the power used. In this paper, we will refer to the point-to-multipoint transport channel in the cell as Multicast (Mcast) radio channel and to its use in a cell as multicast mode (Mcast mode). It is here assumed that the decision to use the dedicated mode or the multicast mode is made by the CRNC.

3. In all what follows, it is assumed, (If not mentioned otherwise), that the MBMS service in the following scenarios uses the MCAST mode (is transmitted on a MCAST radio channel). This means either the UE comes in a cell where MCAST channel is already on, or the arrival of the UE itself triggers the MCAST radio channel setting. 
3.
U-plane Management for MBMS in MCAST Mode

3.1 Description of the Main Problem

Suppose the following scenario (Figure 1a):

· UE1 receives MBMS service via RNC1 and SGSN1;

· UE2 receives MBMS service via RNC2 and SGSN2;

· The UEs move in opposite directions.
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Figure 1a. Illustration for the Iur issues (Step 1)

It is assumed that the MBMS service interruptions should be minimised by keeping the MBMS service control in the original SGSN. This means that after moving to the right, UE1 will still be served by SGSN1. This will necessarily lead to creation of Iur interface for the concerned UE, at least in the C-plane, as depicted in Figure 1b.
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Figure 1b. Illustration for the Iur issues (Step 2)

The main issue here is the U-plane. It should be clarified whether UE1 receives MBMS U-plane data:

· from the original SGSN (SGSN1), which requires a U-plane instantiation across Iur, but leads to the huge multiplication of Iur instances across Iur, or

· from the new SGSN (SGSN2), which yields to separation of C-plane and U-plane, and implies independent management of the Iu common user plane at the DRNC.

These two possibilities are hereafter further investigated:

3.2 Common Iur Bearer

A possible approach for avoiding multiplicity of U-plane bearers over Iur would be to define a single common U-plane bearer between SRNC and DRNC per MBMS service. Each SRNC should take into account the number of its own UEs receiving MBMS service via the DRNC, and release the common Iur bearer when the last UE owned by this SRNC leaves the coverage area of the DRNC. 

This approach is depicted herebelow: 
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Figure 3. Issues with Common Iur U-plane bearer

However, as can be seen above, the heavy drawback of this approach is that the DRNC receives the same data streams originating from different SRNCs. As a consequence, for a given RNC, it leads to several common Iur where one common Iu could be used. (see below). It has to be noted that the common Iu already exists if this RNC is already SRNC for the involved MBMS service.

3.3 CN-DRNC Iu Bearer per MBMS Service

Another possibility is to assume that a common CN-DRNC Iu bearer is always present once the MBMS service has been activated, as depicted in Figure 4a. In this case the MBMS data are always available at the DRNC, which completely obviates the need for U-plane instantiation across Iur.
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Figure 4a. CN-DRNC bearer per MBMS service

This can be contemplated in a two step (phased) approach.

Step1: Brute force approach

In a first approach, having the Iu bearer always present for MBMS once activated can be achieved by an overall permanent availability of the MBMS data flow over all the Iu bearers of the network. 

The requirement for sending continuously MBMS data for all services across the Iu interfaces may seem unrealistic, but in fact, this may not be always the case. 

During the introduction of MBMS, the number of MBMS services will be fairly small. This would allow an operator to literally broadcast all MBMS services across all Iu interfaces in its network (in the worst case, continuous broadcast of MBMS services across all Iu interfaces can be done for a subset of very popular services). Thus, the MBMS data flows will indeed be continuously available on every Iu interface, regardless of whether there is any UE listening to it.

Step2: Optimised approach

In a second step, having the Iu bearer always present for MBMS once activated can be achieved in a less resource consuming manner with some optimisation.

When the number of MBMS services increases, then it will become un-optimised to keep assuming that all MBMS data are available on every Iu interface. 

At this stage, the nominal mode of MBMS operation could be the following when Iur is not involved:

· there is no U-plane connection for a particular MBMS service on the Iu interface between CN and a particular RNC provided there are no UEs listening to this service in the cells controlled by this RNC;

· the U-plane connection for a particular MBMS service will be established on this Iu interface when a the first  UE requests service activation for this MBMS service;

· the U-plane connection for a particular MBMS service on the Iu interface will typically be released when there are no UEs controlled by this RNC listening to this particular service.

The case when an Iur is involved is slightly different and illustrated in the following scenario:
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Figure 4b. Need for DRNC Request for MBMS service

UE1 indicates its request to SRNC (RNC1) via RRC signalling. SRNC would:

· first requests from the DRNC a dedicated channel for the MBMS service, 

· the DRNC will accept this request or decide to use MCAST mode if some criterias are met (e.g. number of users, total amount of power consumed by this MBMS service) and indicate the decision back to the SRNC.

In the above scenario, if the DRNC decides to start the MCAST mode, it would initiate the U-plane connection establishment over Iu for this particular MBMS service. This could be done with a simple request for MBMS service over Iu.

Note that step 1 and step2 are almost equivalent after the first activation by a UE from UTRAN perspective: in both cases a common Iu will be there, there is no difference with respect to the previous assumption of having MBMS data continuously available on the Iu (step 1). 

4. Conclusion and Proposal

Having considered several issues and solutions for transport of MBMS over Iu/Iur, the most suitable proposal from UTRAN perspective is to consider that MBMS U-plane data is always directly sent to the CRNC across every Iu interface whenever MCAST mode is to be used. 

Only one U-plane connection per MBMS service is needed on each Iu interface. 

It is also proposed to send a liaison to SA2 asking to take this requirement into account when discussing CN solutions for MBMS.

5.
APPENDIX (informative): Mobility Handling with MBMS

In this section we discuss mobility handling with MBMS. Two specific mobility cases are considered. It is assumed that MBMS U-plane data are sent directly to the CRNC, provided that they are transmitted in MCAST mode. It is also assumed that UE has an RRC connection with SRNC.

5.1 Mobility Case 1: Combination of Voice Call and MBMS

Suppose UE1 has both  a voice call on a DCH channel and MBMS service in a cell controlled by RNC1 (Figure 5a). MBMS data are sent over a dedicated channel e.g. because there are very few UEs listening to this MBMS service.

Suppose that UE1 moves towards a cell controlled by RNC2. It is assumed that the same MBMS service is already available in the target cell and transmitted in MCAST mode.

The final objective for RNC1 in this scenario is to put UE1 in Soft Handover for the DCH, while assuring MBMS service in MCAST mode from RNC2 (DRNC).

This can be performed in two steps:

· Step 1: SRNC sets up a radio link in the DRNS for both DCH and MBMS and performs Active Set Update (Figure 5b);

· Step 2: SRNC reconfigures the radio links by removing the dedicated channel corresponding to the MBMS service and informing the UE that it shall now receive the data for this particular service in MCAST mode (figure 5c).
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Figure 5a.  Step 0: Voice and MBMS on dedicated channel
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Figure 5b.  Step 1: Voice and MBMS on Dedicated in SHO
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Figure 5c. Step 2: DCH + MBMS (MCAST)

5.2 Mobility Case 2: UE Listens to MBMS Only

Suppose UE1 receives MBMS service in a cell controlled by RNC1 in dedicated mode, and then moves towards a cell controlled by RNC2 (Figure 6a). It is assumed that RNC2 is already broadcasting the same MBMS service in the target cell. The final goal in this scenario is to have UE1 enter Cell_PCH state and receive MBMS service from RNC2 in MCAST mode. There are several possibilities for reaching this objective.

First possibility: SRNC is not aware about the presence of the requested MBMS service in the target cell.

· Step 1: SRNC sets up a radio link in the DRNS for MBMS (dedicated mode) and performs Active Set Update (RL Addition) (Figure 6b).

· Step 2: Having learned in Step 1 that the MBMS service is available, SRNC sends PHY CHANNEL RCFG to UE1 forcing it to go to Cell_PCH state. The PHY CHANNEL RCFG message should also instruct UE1 to listen to the MBMS service in the target cell (Figure 6c).
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Figure 6a.  Step 0: MBMS only on Dedicated channel
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Figure 6b.  Step 1: MBMS only on Dedicated in SHO
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Figure 6c.  Step 2: MBMS only on MCAST; UE in Cell_PCH

Second possibility: same as previous, except that DRNC replies with RL SETUP FAILURE in Step 1, indicating that it already broadcasts the requested MBMS service. In this case the SRNC sends a PHY CHANNEL RCFG message directly, without going through Soft Handover.

Third possibility: SRNC is aware about the presence of the requested MBMS service in the target cell (e.g. because there are already other UEs served by SRNC in the same situation). In this case SRNC sends a PHY CHANNEL RCFG message directly, without going through Soft Handover.
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