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Introduction

This document presents some discussion points relative to architectural aspects within the ongoing MBMS standardisation effort. 

In particular, Iur related considerations have not been discussed so far in SA2, and Ericsson believes this an important topic of discussion.

Though RAN3 is the responsible working group for the internal UTRAN interfaces architecture, it was decided at the MBMS Workshop held in London during the last May that RAN2 would start drafting the technical report basis for further work, therefore this paper presents the general content of the discussion for RAN2 to form a first opinion on. 

Any real decision regarding different possible options will have to take place in RAN3, but it is believed beneficial that RAN2 is involved as primary responsible for the MBMS RAN standardisation.

The focus of this paper is the MBMS Multicast Mode, but most concepts apply in general.

Considerations on delivering MBMS content to UE groups: separation of Iu control and user plane for MBMS

In SA2 it has been many times discussed that the MBMS content is going to be delivered per multicast group members located in the area controlled by a certain RNC and not per UE. This is a basic concept in MBMS.

On the other hand, when it comes to ‘mapping’ this concept to the actual signalling and the currently adopted concepts in the UTRAN there are different possibilities.

Within the UTRAN an RNC can take up different roles (SRNC, DRNC, CRNC) and this has consequences on the MBMS architecture (SA2 has not considered these aspects so far, in the SA2 TR, the MBMS content is generically delivered to an RNC), that the RAN groups should investigate.

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 one or more 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. 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 SOHO to gain capacity, etc.

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. 
Aspects related to new Iur signalling

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 should be an indication that no MBMS content needs to be delivered to the SRNC).

This paper aims at keeping a high level point of view, therefore no detailed assumptions are made on the actual signalling (RAN WG3 shall be anyway consulted before taking any decision). It is however important to first discuss if such an approach can be seen as feasible and also consider all inherent implications. Nevertheless, a possibility would be something as described in the following picture.
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Fig.2: 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 (subclause 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.

Conclusion

Some points related to UTRAN architectural aspects were brought forward by this paper. It is proposed to discuss them in order to reach a common view on the way UTRAN shall ‘look’ and what main changes are needed (if any) in order to support MBMS before more detailed aspects are discussed. 

In particular it is proposed to agree that MBMS content delivery to the CRNC is the way forward under RAN2 point of view when common resources are to be used, given the arguments described in this paper (multiple unsynchronised flows for the same MBMS session to the same RNC are not desirable and possible data loss at handover or channel switching is tolerated). 

It is also proposed to brief RAN3 and SA2 about RAN2 considerations and ask them to look further into this subject.

This will allow the working groups to proceed in a structured manner once a common framework for the discussion on UTRAN architectural aspects is set.
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