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1. Introduction
It was agreed in RAN2#75bis meeting that the UE should be allowed to indicate more than one MBMS frequency in the MBMSInterestIndication message. However, it was not discussed when the UE needs to indicate the multiple frequencies in the MBMSInterestIndication message. In this paper, we present our views on when to indicate the multiple MBMS frequencies by the UE considering the usefulness of the information to the network.

2 Discussion
In the last RAN2 meetings, what information should be provided to the network by the UE with regards to MBMS service continuity support in RRC connected mode was discussed and the following two agreements were made. 
· The UE indicates the service(s) that the UE is receiving or is interested to receive simultaneously by signalling the MBMS frequencies which provide the service(s). It is FFS whether or not there is a need to signal other information.

· The UE indicates its MBMS interest whenever its MBMS interest changes (e.g. it is no longer interested in the MBMS frequencies, or becomes interested in some other MBMS frequencies, details are FFS).

When considering multiple interested MBMS frequencies, there is more possibility for requiring updates to the indicated interested frequencies by the UE. Hence more signalling is resulted due to information update. The main reason for providing the interested MBMS frequency(ies) to the network is that the network may consider the frequency information to provide service continuity of the interested MBMS service to the UE. In the network point of view, MBMSInterestIndication indicates to the network that the UE is required to be connected to the indicated frequency in order to receive the interested MBMS service. Therefore, interested MBMS frequency(ies) information should be provided by the UE to the network only when it is essential to be connected to the indicated frequency for MBMS service reception. 
There are multiple scenarios where a UE is capable and interested of receiving MBMS services on more than one frequency.

1). The UE capability allows simultaneous reception from more than one frequency but not capable of CA (eg. The UE is having multiple receivers)

2). The UE is capable of CA 

In the first scenario, even though the UE is capable of receiving MBMS on more than one carrier, the UE can be connected to only one cell from the network perspective. Hence the knowledge of multiple MBMS frequency interested by the UE is not useful to the network. Therefore, the UE shall indicate a single interested MBMS frequency to the network.
From the network perspective, the network only needs to know the UE’s MBMS service interest only in case the UE is required to be handover to the corresponding frequency. Other wise the network doesn’t need to know the UE’s MBMS interest. As the UE can receive the interested MBMS service on the second receiver without connecting to the network on this carrier, the UE doesn’t required to provide its MBMS interest to the network in this scenario.
Proposal 1: non-CA capable UEs are required providing at most one interested MBMS frequency regardless of its interest on multiple MBMS frequencies.
If only one carrier is configured as a serving cell for a CA capable UE, the UE may be capable of receiving its interested MBMS service on another frequency if the capability allows for simultaneous reception from the corresponding frequencies. This scenario is similar as in the MBMS reception by a dual reception capable UE. 
In another scenario, the UE is configured with one serving cell. Even though the UE is CA capable, if the capability doesn’t allow the simultaneous reception of unicast and MBMS from the corresponding MBMS frequency, the UE is required to inform the network of its MBMS interest.

For example, a CA capable UE supports two carriers. If only one carrier is used for unicast, and the interested MBMS service is available on a different frequency. If two carriers are required for the unicast transmission, and the MBMS reception status should be considered in the PCell/SCell configuration such that one of the configured cell should be the frequency where the interested MBMS service is provided. 
In one alternative, the UE can always indicate it’s MBMS interest and the network can consider the MBMS interest information whenever a second serving cell to be configured for the unicast service. However, if a second serving cell is not required for the unicast this information is not useful at the network, hence unnecessary signalling due to MBMS interest indication. 
The other alternative way is to provide the MBMS interest only when it is necessary. If a secondary serving cell is configured by the network and this doesn’t permit the MBMS reception by the UE due to capability limitation, the UE can inform it’s MBMS interest to the network. The network may modify the serving cell configuration accordingly.  Note that when the SCell is configured it is in deactivated state until it is activated by activation/deactivation MAC CE. The UE is only required to perform measurement on a deactivated cell, this is no different from the required UE procedure on a non-configured cell. Even if two cells are configured, but one cell is in deactivated state, a UE that supports two carriers should be able to continue receiving a MBMS service on a non-configured carrier. Upon reception of UE’s MBMS interest, the network has possibility of modifying the SCell configuration based on MBMS interest prior to the activation of a SCell.  The advantage of the second alternative is that the reduced signalling requires for MBMS interests indication.
The same principle could be used when informing multiple MBMS interested frequencies to the network. considering the same example above, if the UE is interested in receiving services on two MBMS frequencies, and the network has configured another frequency for a serving cell, the UE is required to inform the network of multiple MBMS frequency interest, hence the network either configure both MBMS frequencies to be serving cells or configure only one serving cell which is corresponding to a interested MBMS frequency.

Proposal 2: CA capable UEs are required providing interested MBMS frequency/frequencies only if configured serving cells by the network don’t permit the MBMS reception by the UE due to capability limitation.

3 Conclusion 
This contribution discusses open issues regarding requirement for MBMS interest indication by the UE. The following proposals are made:

Proposal 1: non-CA capable UEs are required providing at most one interested MBMS frequency regardless of its interest on multiple MBMS frequencies. 
Proposal 2: CA capable UEs are required providing interested MBMS frequency/frequencies only if configured serving cells by the network don’t permit the MBMS reception by the UE due to capability limitation.
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