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1. Introduction

In the current understanding of Frequency Layer Convergence operation, the UE handling of multiple simultaneous services on different preferred frequencies may lead to a conflict and a limitation in the choice of services that can effectively be received.

This documents addresses this issue and proposes a solution.

2. MBMS services on preferred and non-preferred layers

2.1. Prioritisation of services by Preferred Layer

One of the requirements of the Frequency Layer Convergence feature in MBMS is that it shall “support the case of a UE with multiple active services with different preferred frequencies” [1].

When a UE is confronted with the case of receiving services from different preferred frequencies, the current assumption is that “the UE should apply the FLC applicable for the highest priority MBMS service, which it has activated” [2].

This decision-making process based on the prioritisation of services would be carried out in the UE-NAS as detailed in [1], according to the indication of all available services that have a preferred layer (PL).

2.2. Preferred vs non-preferred layer

It is the current assumption that while services with a PL will have their availability on that PL advertised to UEs on all frequencies, the availability of services on other frequencies than their PL will not be advertised to UEs on all frequencies, but only on the frequency in which the services are available as non-PL.

This, together with the prioritisation of services based on the PL of services, may result in the UE discarding some services when it does not have an accurate knowledge of the availability of all services on the PL it may be requested to switch to.

This can be illustrated in the following example of the current mode of operation:

· 2 services are available, which a UE is interested in: service 1 on frequency A (PL) and frequency B (non-PL), and service 2 on frequency B (PL)

· a UE subscribed to service 1 on frequency A should be aware of all services with preferred frequency B (i.e. service 2) that have a session ongoing

· but this UE will not know which other services are available on frequency B i.e. that service 1 is also available

· so if service 1 has a higher priority than service 2, the UE would be requested to stay on frequency A according to the UE-NAS decision making process, and would not be able to join service 2 on frequency B where service 1 would also be available

Hence the focus on the prioritisation of services per PL in FLC operation to the detriment of non-PL availability may result in the unnecessary discard of some services.

2.3. Indication of MBMS services availability on non-preferred layers 

In order to cope with the limitation described, we propose to some give some indication of the availability of MBMS services on non-PL, in association with the indication of availability on PL.

Since the information on the PLs per MBMS services will be transmitted regularly on the MCCH as part of LCI, we propose to reserve some of the intervals at which the LCI for the PL is repeated for the transmission of non-preferred frequency information for the MBMS services under consideration, in a time-multiplexing of preferred and non-preferred frequency information.

This proposal will not go into the format and signalling of such information, since this has not yet been agreed, but it can be expected that the schedule and regularity for the transmission of the information will be left to the network operator.

The additional information on the non-PL would be processed in the same way as it is currently assumed for the PL, in the UE-NAS, extending the idea [1] that the UE-NAS may keep a list of active MBMS services and their relative priorities for PL and non-PL for the purpose of service prioritisation.

Taking the earlier example of 2.2 with the availability of non-PL information in the proposed mechanism:

· 2 services are available, which a UE is interested in: service 1 on frequency A (PL) and frequency B (non-PL), and service 2 on frequency B (PL)

· a UE subscribed to service 1 on frequency A should be aware of all services with preferred frequency B (i.e. service 2) that have a session ongoing and that service 1 is also available on frequency B

· the UE NAS would identify that both services it is interested in are available on the same frequency B

· so the UE would start the procedure for reselection of frequency B, hence subscribing to both services 1 & 2

Including some information on both PL and non-PL for available MBMS services will allow optimising the selection of the most appropriate frequency with respect to the choice of services to be received.

3. Conclusions and Recommendations

In order to optimise the reception of simultaneous MBMS services available on different frequencies, it is recommended to approve the inclusion of non-PL information per MBMS service as described in this document. 
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