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1. Introduction

The UE capability handling in MBMS is different from the common approach used for dedicated channels, where the UTRAN is aware of the radio access characteristics of each UE and may use this information to set the Radio bearer configuration accordingly.

This paper highlights some critical issues in the MBMS context and proposes a possible workaround that solves the problem, while keeping untouched the main assumptions agreed in the MBMS Stage 2.
2. UE capability handling within the MBMS architecture
The current assumption in the MBMS Stage 2 is that UE MBMS capability is subject to the implementation and is not sent to the UTRAN.
The standard describes a minimum capability requirement to allow a suitable configuration of the common channels by the network operator
.
The minimum UE capability (currently under discussion in RAN1) is based on the trade-off between UE complexity and network resources according to the state of the art and typical network configurations.
Although this principle is suitable for the first phase of MBMS, it put severe limitations on the evolutionary path, both from the network deployment and the terminal technology standpoint.

In fact, when in later phases UEs with higher capability are introduced on the market as well as more aggressive network deployment justify the launch of services with higher data-rate and enhanced user experience, the backward compatibility towards existing terminals will force the operator to keep the delivery of services to legacy terminals, making the migration to enhanced quality of service very slow.
On the other hand, if the operator choses to enhance the QoS of MBMS (e.g. setting RB with higher bit rate and/or longer TTI) existing UEs with lower capability would no longer be able to receive the service on MBMS mode, the only possibility being to setup a point-to-point connection at the application layer, thus out of the UTRAN control.
Besides, inefficiencies at RRM level might happen due to the fact that the counting procedure does not take into account the actual UE capability to receive a given MBMS service. The requirement for this kind of optimisation is already captured in the stage 2.
For those reasons it seems of crucial importance for the UTRAN to be provided with mechanisms that enable the possibility to manage the coexistence of different types of MBMS terminals.

3. Technical solutions
A generic solution to the above-mentioned problems could be based on the handling of the UE capability by the UTRAN with the same approach as for Rel-99/Rel5 point-to-point connections. This approach however seems not practically viable due to the following reasons:

1) MBMS is a network service that potentially involves large number of users; generic point-to-point signalling should be limited for UE in MBMS mode in order not to waste uplink radio resources

2) Due to MBMS peculiarity, network planning and RRM implementation will never take into account the characteristics of every single UE, due to the fact that only one (or few) common channel will be set up in a cell.
Hence, there is no clear benefit in always sending the UE capability in advance to the network.
As a consequence, it seems more appropriate to enable signaling towards UTRAN only in case of insufficient capability of the UE, implicitly assuming that the PTM configuration is supported by the UE if nothing is signaled.
A procedure based on this principle may be defined according the following steps:

a) Initial RB configuration for PTM channel is broadcast in the cell;

b) The UE checks the compatibility of PTM channel configuration with the supported capability

c) If the UE that do not support the RB configuration send a specific notification to the UTRAN.
d) Based on the number of notifications received, UTRAN can set up PTP bearers for the UEs with lower capability, keeping PTM transmission for other UEs. Alternatively, as a further optimization, UTRAN can apply more sophisticated RRM strategies, e.g. reduce the capacity of the PTM bearer or even set up more than one PTM channel with different characteristics.

It is worthwhile noting that this procedure overlaps and enhances counting procedures. Indeed, more accurate counting may be performed by the network if:

· the UE checks the capability in step b) before sending back a response to a counting request
· UTRAN uses notifications sent by the UE (step c) to count the number of UE unable to receive MBMS content on PTM channel.

In order to support the functionality described above, specific signaling is needed on the Uu interface.
The figures below represent possible signaling flows between UTRAN and UE, taking into account two different cases, e.g. with PTP RB setup and with a new PTM RB configuration. Please note that the following are only examples to better explain the rationale for the interaction at AS level. 
Some of the messages may not be fully in line with the ongoing drafting process of the protocol specification.


[image: image1.emf] 

UE   UTRAN  

1: MCCH info [PTM RB setup]  

3 :  PTM  RB setup failure    [Unsupported configuration]  

4 :  RB setup [PTP]  

2:  Notification  


Figure 1. Alternative PTP RB setup by the network
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UE   UTRAN  

1: MCCH info [PTM RB setup]  

3 :  PTM  RB setup failure    [Unsupported configuration]  

2:  Notification  

4: MCCH info    [ new  PTM RB setup]  

5 :  Notification  


Figure 2. No PTP RB setup by the network
In case no PTP RB is set up:

· If a new configuration on MCCH is sent, also this not supported by the UE, a further failure message can be sent to UTRAN
· If no new configuration is sent, the UE-AS can notify the NAS that, as a consequence, triggers a RRC connection request, as already defined in the Stage 2.
4. Conclusion and proposal
This paper discussed the need for procedures on the radio interface in order to efficiently manage the coexistence of terminals with different MBMS capability, that can allow for a faster migration between subsequent phases of MBMS and a more efficient radio resource management in a backward compatible way.

A high-level solution is proposed, based on a signaling procedure that allows the network to be informed about UEs that do not support RB configurations on PTM channels for MBMS.
If the proposed approach is deemed feasible, detailed CRs to the stage 3 will be presented at the next meetings. 
� Excerpt from 25.346 


The UE MBMS capability is not sent to UTRAN and is subject to UE implementation, including the relation between MBMS capability and actual RRC state which is also a UE implementation. A consequence is that a UE may be counted although its actual capability does not allow to receive MBMS transmissions e.g. because of its current RRC state. Further optimizations to avoid counting of useless UEs may be included in Stage 3.





The standard will describe a minimum UE capability requirement in order to allow operators to configure MBMS channels that can be common to all UEs supporting the given service.





_1153743772.doc

[image: image1]





4: RB setup [PTP]







3: PTM RB setup failure 



[Unsupported configuration]







1: MCCH info [PTM RB setup]







2: Notification











UTRAN







UE
















_1153743756.doc

[image: image1]

5: Notification







4: MCCH info 



[new PTM RB setup]







3: PTM RB setup failure 



[Unsupported configuration]







1: MCCH info [PTM RB setup]







2: Notification
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