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1. Introduction

As explained in [1] two different proposals have been presented for a complete end-to-end MBMS solution, proposal 1, see [2], and proposal 2, see [3].

2. Discussion

With respect to UTRAN both solutions incur in an excess of signalling as the full procedure for setting up user plane connections (at least in tracking areas) on the Iu interface consists of three steps:

1. UE linking: either at service registration (proposal 1) or at service availability (proposal 2).

2. MBMS service context establishment: in proposal 1 at service availability service information is sent to all nodes in the multicast distribution tree. In proposal 2 this step is not differentiated.

3. Set-up of MBMS RABs: At first UE linking to an RNC in proposal 2 or after service data distribution in proposal 1.

It is expected that the vast majority of registered users will request the reception of multicast data after receiving notification of service availability, being a minority those that will join/register in the middle of an ongoing data transmission. It would be then a good idea to try to optimise the above-mentioned signalling procedures for this situation. 

The signalling flow for this case is given below in Figure 1. In addition in Figure 2 and Figure 3 the signalling flows for some other case are shown. 
Figure 1, Figure 2 and Figure 3 depict possible general scenarios for user plane connection establishment on the Iu. In the examples chosen the SGSN plays the active role sending the request messages.

Alcatel thinks that it would be more efficient to carry out the UE linking, the MBMS service context establishment and the set-up of MBMS RABs procedures with a single message for those UEs requesting its participation in the upcoming session at service availability notification. This would require postponing UE-linking till service availability and to combine UE-linking, MBMS-context-establishment and MBMS RAB set-up in a single message for multiple UEs. A possible mechanism to control the process would be to implement a timer at the RNC. This timer would control the waiting time for answers to the previous notification/paging message(s). The SGSN [image: image8.wmf]SRNC
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would request the simultaneous linking of all UEs, the set-up of the MBMS service context and the set-up of the MBMS RABs. (Figure 1)

Figure 1 Generic flow diagram. CN initiates the RAB set-up procedure

Let us focus on figure 1 where the SGSN requests the set-up of the MBMS RAB. The MBMS RAB assignment request [Establishment] should include all the necessary information to carry out the above mentioned actions: a service ID recognisable by those UEs in idle mode, a list of IMSIs (UEs in connected mode already), RAB QoS parameters, service areas, etc.

It is expected that the Serving RNC will play the co-ordinating role for paging/notifying/counting the UEs. A group paging mechanism could be used to notify UEs in idle mode. For UEs in connected mode it should be possible to make use of the already established RRC connection to notify them. A counting mechanism for UEs in idle mode is FFS.

The Serving RNC then collects all of the answers to the paging/notification messages. After that it asks the DRNCs to attach those UEs in connected mode that are interested in that MBMS service to the MBMS context. This would allow the DRNCs to know exactly how many UEs there are in its cells. It should be possible to attach all those UEs in one go, i.e. with a single message. 

Finally, the Serving RNC sends the MBMS RAB assignment request [response] with a list of the UEs that should receive the MBMS data in connected mode.

UEs joining after this should be linked to the general MBMS service context individually. If one or more UEs requested its participation in the in-progress session from an area controlled by an RNC not part of the multicast tree, an MBMS service context and MBMS RABs should be established. (Figure 2). 
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Figure 2 UE joins an ongoing session from a new RNC area

Otherwise the existing MBMS RAB can be reused. (Figure 3) shows two new messages "MBMS attach request" and "MBMS attach response" for linking the UEs to the MBMS service context individually, they would only carry the UE ID (e.g. IMSI) and an MBMS service ID (e.g. IPm@). Alcatel does not think that sending the RAB attributes and the list of service areas every time a UE is attached, as in proposal 2, is necessary.
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Figure 3 UE joins from an RNC area already receiving data from the MBMS service

3. Conclusions

This contribution has shown that a vast amount of signalling can be avoided by simultaneously carrying out the three procedures described in the document: UE linking, MBMS service context establishment and MBMS RAB set-up. It is proposed that such optimisations should taken into account and that TR 25.436 section 7.1 is updated accordingly.
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7.1 MBMS RNC Signalling Flows

7.1.1 MBMS RAB establishment
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Figure 5: MBMS RAB establishment signalling flow. Successful operation.

This signalling flow is applicable for handling MBMS to UEs in IDLE and CONNECTED mode.

This signalling flow is used to establish an MBMS service context and RAB in the RNS. The signalling flow is typically initiated when an MBMS service is about to become active (the details of when the signalling flow is initiated are to be defined in SA2). 

EDITOR'S NOTE: The above needs to be clarified once SA2 has made a decision.
The MBMS RAB ASSIGNMENT REQUEST [ESTABLISHMENT]  contains the MBMS Service Id, The Service Area Information, RAB parameters, MBMS mode (Broadcast or Multicast)  and the list of UEs in PMM-connected mode (in multicast mode) for which that RNC is Serving RNC. 
The Iu user plane for this MBMS RAB is established after the SGSN receives the RAB ASSIGNMENT REQUEST [RESPONSE] message..


7.1.x  MBMS RAB Release over Iu 

MBMS RAB Release is used in MBMS Broadcast and Multicast mode.
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Figure x: MBMS RAB and Service Context removal signalling flow. Successful operation.

The MBMS RAB Release is used to remove MBMS RAB and MBMS Service context from the CRNC. 

MBMS RAB RELEASE REQUEST message is initiated when the MBMS Service is finished. The details are to be defined in the SA2.

7.1.2 Channel Type Switching over Uu
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Figure 6: Channel type switching signalling flow from p-t-m to p-t-p.

The CRNC is responsible for the decision regarding having p-t-m transmission or no p-t-m transmission in a cell for a specific MBMS service. The CRNC informs all the SRNCs having UEs in that cell about its decision. The SRNC is the RNC controlling the RRC connection and RBs to a specific UE. In the example shown, the CRNC decided to no longer use p-t-m, then the SRNC decided to perform channel type switching to deliver the MBMS service over DTCH mapped on a dedicated channel. The RB SETUP message will contain the MBMS Service Id. 

NOTE: the channel type switching in this case includes a change of both transport and logical channels.

7.1.x
 UE attachment to an MBMS context over the Iu interface
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The MBMS UE ATTACHMENT REQUEST message includes a list of UEs and an MBMS service ID. The SRNC attaches those UEs to the already existing MBMS context.
7.1.x
 UE detachment from an MBMS context over the Iu interface
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With this procedure the CN requests the detachment of one or several UEs from an MBMS context for an ongoing MBMS data service.
7.1.3 UE Attachment to an MBMS context over Iur
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Figure 7: MBMS attach request signalling flow: Successful Operation.

This signalling flow is only applicable for handling multicast MBMS services to UEs in CONNECTED mode.

The purpose of this signalling flow is to allow the CRNC to add a new UE or several UEs to the total number of UEs in a given cell using a MBMS service. The signalling flow is initiated when an UE with an ongoing MBMS service enters in a new cell controlled by the CRNC or at MBMS RAB establishment. The MBMS ATTACH REQUEST contains the Cell Id of the new cell, the MBMS Service Id, the U-RNTI of the UE [FFS] for each one of the UEs that are attached. The MBMS ATTACH RESPONSE contains the selected MBMS RB information.
7.1.x
 UE detachment from an MBMS context over Iur
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Figure 8: MBMS detach request signalling flow: Successful Operation.

This signalling flow is only applicable for handling multicast MBMS services to UEs in CONNECTED mode.

The purpose of this signalling flow is to allow the CRNC to decrease the total number of UEs receiving an MBMS service in a given cell. The signalling flow is initiated when a UE with an ongoing MBMS service leaves a cell controlled by the CRNC. The MBMS DETACH REQUEST contains the Cell Id of the old cell, the MBMS Service Id, the U-RNTI of the UE for each UE that are detached.[FFS].

7.1.4 MBMS p-t-m Transmission  Initiation/Termination over Iur

These signalling flows need further study.
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Figure 9: MBMS p-t-m transmission initiation signalling flow: Successful Operation.

This signalling flow is only applicable for handling MBMS to UEs in CONNECTED mode.

The purpose of this signalling flow is that the CRNC informs the SRNC when a MBMS Service is delivered over a common transport channel in a cell under the CRNC for a UE connected to the SRNC. The MBMS p-t-m TRANSMISSION  INITIATION contains either a list of U-RNTI and MBMS Service Id corresponding to the UEs connected to the SRNC or alternatively the MBMS Service Id and the Cell Id of the cells where the indicated MBMS Services are delivered in broadcast [FFS].
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Figure 10: MBMS p-t-m transmission termination signalling flow: Successful Operation.

This signalling flow is only applicable for handling MBMS to UEs in CONNECTED mode.

The purpose of this signalling flow is that the CRNC informs the SRNC when a MBMS Service is no longer delivered over a common transport channel in a cell under the CRNC for a UE connected to the SRNC. The MBMS p-t-m TRANSMISSION TERMINATION contains either a list of U-RNTI and MBMS Service Id corresponding to the UEs connected to the SRNC or alternatively the MBMS Service Id and the Cell Id of the cells where the indicated MBMS Services are delivered in p-t-m [FFS].
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