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1 Introduction
In the previous RAN2 #53 meeting, a discussion took place on the subject of the TR conclusion; the objective was to arrive at a decision on the contents of the conclusion section in the TR. In an offline discussion, it was also decided to separate out the frequency convergence related proposals from the MBMS DL only carrier based proposals. Following these discussions, the text proposal shown below is proposed for inclusion in the TR.

RAN2 is requested to discuss and agree the text proposal shown below and for it to be included in TR25.905.

<<<<<<<<<<<<<<<<<<<<<<<< START OF TEXT PROPOSAL >>>>>>>>>>>>>>>>>>>>>>>>

7 Conclusions and Recommendations
Editor’s notes: This section concludes this feasibility study and describes which technical schemes of section 4 are recommended to further enhance MBMS in the scope of this study item.
7.1 Conclusion

7.1.1 Dual Receiver UEs on UL/DL carriers

7.1.2.1
UE impacting changes only
7.1.2.1
Optimisations including the network

7.1.2 Dual Receiver UEs with MBMS DL only carrier
Two cases for operation of “dual receiver UEs with MBMS DL only carrier” are identified and studied, these are,.

Case 1: FDD + WCDMA DL

Case 2: FDD + TD-CDMA DL

Both cases employ FDD as the baseline technology for supporting MBMS return channels plus unicast services. The choice of technology for the MBMS DL only carrier can be either WCDMA or TD-CDMA depending on the spectrum allocation. 

For Case 1, the entire DL carrier is dedicated to MBMS transmission. However, in Case 2 there are two options supported; 

1) the entire DL carrier is dedicated to MBMS or 

2) a portion of the DL carrier is dedicated to MBMS. 

Under option 2), a portion of the DL carrier is assigned to MBMS through a simple time slicing of the 10ms radio frame. This is possible due to the slotted nature of TD-CDMA. The remaining non-MBMS slots can be assigned to other services. This provides a flexible operation scenario, where MBMS bandwidth can be adjusted according to the application demand in the network.

For support of dual receiver UEs, two different deployment scenarios are identified and studied based on the level of interaction between the Radio Resource Management (RRM) of unicast operation and that of MBMS operation.

1. Non-integrated RAN scenario

2. Integrated RAN scenario.
7.1.2.1
Non-Integrated RAN
In this deployment scenario, MBMS services are supported over MBMS DL only carrier using p-t-m. The MBMS service is broadcast over the entire service area regardless of the number of users that have activated the service in the service area. No integration or interaction between the MBMS network RRM and the unicast network RRM is required at the RAN level. Thus the non-integrated scenario can be implemented overlaid to a pre/post/-Rel.6 FDD RAN.  

In order to provide service continuity at the edge of an MBMS DL only carrier coverage area, a number of solutions are proposed and analysed. The applicability of these solutions depends on the capability of the underlying FDD unicast network.   

Required network architecture, functions, procedures, and specification impacts are analysed in detail for FDD + TD-CDMA DL operating scenario. Similar network architecture can be realised for FDD + WCDMA DL operating scenario.

Provision of MBMS with the non-integrated RAN scenario supports high bit rate MBMS delivery without impacting the quality of on-going dedicated services such as voice or data. The other benefits and drawbacks include:

Benefits

· MBMS can be supported in Rel.6 or pre-Rel.6 FDD UTRAN with overlay Rel.6 TDD or FDD UTRAN.

· No upgrade is required to the existing UTRAN-FDD network. 

· No impact on the core-network 

· No additional RAN procedures are required to support the MBMS service.

· No counting procedure is required for support of MBMS over DL only carrier.

· Provide service continuity at the edge of the DL only carrier coverage area

· Ideally suited to “mobile-TV-like” applications

Drawbacks

· MBMS service is broadcast in the entire service area regardless of the number of UEs activating the service in the cell. This could result in inefficient radio resource utilization in MBMS DL only cells depending upon the nature of the services being offered.

· Small increase in UL loads in UTRAN-FDD from cell update/ RRC connection, service joining/leaving due to the MBMS support in DL only carrier. 

7.1.2.2 Integrated RAN
Compared to the non-integrated RAN scenario, the MBMS service is made available over MBMS DL only carrier only if the number of users, who have activated the service in the cell, is larger than a pre-defined threshold. Otherwise, the MBMS service is provided to the activated users using point-to-point connection over FDD carriers. Note that the pre-defined threshold value may be one indicating at least one user has activated the MBMS service in the cell. This avoids the transmission of MBMS traffic in an empty cell.

Thus, this deployment scenario requires interaction between MBMS network RRM and unicast network RRM at RAN level. This scenario not only provides MBMS service continuity at the edge of MBMS DL only carrier coverage it also provides a better radio resource utilization and efficient spectrum management according to service demand in MBMS DL only spectrum. 

Two network infrastructures for support of integrated RAN operating scenario are studied. 

1). Co-located RRM: where MBMS network RRM and the unicast FDD RRM are co-located at the FDD RNC. This requires upgrading of the existing RNC with the MBMS DL only carrier RRM functions.

2). Split RRM but integrated via Iur-like interface: here the MBMS network RRM is located at a physical entity (RNC) separated from FDD RNC. An Iur-like interface is used to interconnect two RRMs for communication of control information. Further possible enhancements for a split RRM is analysed based on the “one tunnel” approach where control plane and user plane for MBMS is separated at the GGSN. The control plane is terminated at the FDD RNC while the user plane bypasses the SGSN and is terminated at the MBMS RNC. 

In order to provide service continuity at the edge of MBMS DL only carrier coverage area, a number of solutions are proposed and analysed. The applicability of these solutions depends on the deployment scenarios.   Required functions, procedures, and specification impacts are analysed in detail for FDD + TD-CDMA DL operating scenario under above listed network infrastructures. 

Study of FDD + WCDMA DL only operation is mainly carried out with the assumption that MBMS DL only cell may have the same coverage as the cells that provide unicast services. However, most findings of FDD + TD-CDMA DL operation are also applicable to FDD +WCDMA DL operation. 

MBMS over TDD with “Integrated RAN scenario” supports high bit rate MBMS delivery without impacting the quality of on going dedicated services such as voice or data. The other benefits and drawbacks include:
Benefits

· No impact on the core-network or BM-SC, for the case when the Rel.6 MBMS procedures are being used. For the case of the “one tunnel” approach, which is work in progress in SA2, it is required to make the necessary changes in [1].

· No additional procedures are required to support the MBMS service.   

· Multicasting allows transmission of the MBMS multimedia only to the parts of the core network and UTRAN that have subscribers added to these particular multicast groups, therefore the load on the UTRAN/Core Network is reduced. 
· More flexible charging models can be applied, compared to “non-integrated RAN” scenario.
· Allow efficient radio resource management as MBMS may be delivered over FDD p-t-p or MBMS DL only carrier using p-t-m bearers based on the number of UEs, which has activated the service.
· Allow fast switching (low service interruption) between MBMS delivery over MBMS DL only carrier and FDD MBMS bearers. This is specially benefited in enabling service continuity at the edge of MBMS DL only carrier coverage areas.  
Drawbacks

· Some upgrade is required to the existing UTRAN-FDD network: 

· This is required for the Iur interface between FDD-RNC and MBMS-RNC

· Some functional upgrade is required at the FDD-RNC to trigger MBMS-RNC linking over the Iur interface.

· Increase in UL loads in UTRAN-FDD due to cell update triggered by MBMS DL only cell change.

· Small increase in UL loads in UTRAN-FDD from cell update/ RRC connection due to the MBMS support in MBMS DL only carrier. 

7.1.2.3 Interference issues in simultaneous operation of unicast and MBMS auxiliary carrier 
7.1.3 Common cell ID operation for MBMS 

7.2 Recommendations
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