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1 Introduction

For service continuity in deployment scenarios involving one or more frequencies, we have made the following agreements during RAN2#75 [1] that are relevant for connected mode:
1.1
Agreements from 7.3.1.1 General/Scope, Outcome of email discussion [74#34]
	3a: MBMS can be provided on more than one frequency. 

3b: While an MBMS service is being received, the mechanisms introduced for service continuity target an MBMS service provided in the same frequency/same MBSFN area in neighbouring cells.

7: 
For RRC connected mode UEs, some change to RRC signalling procedures is introduced for the network to provide continuity of MBMS services during handover
8a:
UE informs the network that he wants to receive MBMS. 


1.2 
Agreements from 7.3.1.1 General/Scope, Other

	2
It is up to the UE/ user to decide which service it prioritises i.e. a UE could prioritise MBMS over unicast

3
The objective of the REL-11 service continuity enhancements is to introduce mechanisms that enable the UE to indicate one MBMS frequency it  wants to receive 


1.3
Agreements from 7.3.1.3 Connected
	1
Adopt the "network control option" as the basic architecture for the handling of (MBMS) i.e. network is informed about the UE's interest in MBMS by the UE, and then the network tries to ensure that the UE is able to receive MBMS (and unicast services).

2
The UE provides MBMS interest information at the level of a frequency (rather than of an individual service). Other info is FFS.

5
Introduce a new message, the MBMSInterestIndication message, by which the UE indicates its interest in MBMS frequency reception

7
The UE sends the concerned message whenever the interest changes w.r.t. the signalled information
- FFS if we can limit signalling further


In [2], the above agreements related to the MBMSInterestIndication message are captured as follows:
· The UE indicates the service(s) that the UE is receiving or is interested to receive by signalling the (single) MBMS frequency which provides the service(s). It is FFS whether or not there is a need to signal other information.

Consequently, there is a strong restriction to a single MBMS frequency as proposed in [4]. During the email discussion related to [2] it turned out that such a restriction does not seem to be the overall opinion. 
Additionally; after further investigation, we came to the conclusion that the complexity does not increase considerably by indicating multiple MBMS frequencies (a UE can still decide to indicate only one and a NW can decide to offer service continuity only for the top priority). Since the main agreement was to have a simple solution, we would like to suggest enhancing the mechanism in this way.

Therefore, we would like to revisit this issue. Moreover, this contribution discusses the benefits of indicating more than one MBMS frequency to the network and also presents a simple UE based prioritization mechanism.
2 Discussion
2.1 MBMS reception on multiple MBMS frequencies
If MBMS can be provided on different MBMS frequencies, receiving MBMS services on different MBMS frequencies simultaneously is a valid scenario. Assuming that the UE is receiving two MBMS services on different MBMS frequencies simultaneously and assuming the captured agreements, the UE only has the possibility to indicate one of the frequencies on which it is receiving MBMS services. Consequently, the UE would have to prioritize an MBMS frequency (randomly or according to UE based prioritization / user pre-selection) before it can signal the MBMS frequency which only provides a subset of the services it is receiving. Even if the network could in principle provide service continuity for both, the restricted signaling would only allow the network to provide service continuity for the MBMS service(s) provided on the MBMS frequency indicated by the UE, while the others would have to be dropped due to lack of network knowledge. In order to cater for good user perception with regard to MBMS, we propose the following:
Proposal 1:  The UE should be allowed to indicate more than one MBMS frequency in the MBMSInterestIndication message.
2.2 Prioritization
In order to cope with conflicts regarding simultaneous reception on multiple MBMS layers and also unicast, it should be up to the UE to decide whether it prioritizes unicast services or MBMS, and additionally which MBMS frequency to prioritize, such that the network can act accordingly without any additional complexity.

In order to indicate different priorities between MBMS frequencies, there are two options:

1) The UE can provide absolute priority values.

2) The UE implicitly indicates the priorities by the order of the frequencies in the list.

Option 1 seems to be useful only if we have service differentiation by different users, where defined values are needed for a service class, but for a set of MBMS services, relative prioritization is sufficient.
Proposal 2: The UE provides the MBMS frequencies in the order of priority

In case of congestion on the MBMS carrier, the network may not be able to maintain the unicast service on the MBMS carrier. Therefore, it would have to hand the UE over to another cell. As it is up to the UE/user to decide whether it prioritizes MBMS over unicast (see 1.2, 2), this information has to be provided to the network. This prioritization over unicast could be different for each MBMS frequency, for which a prioritization towards unicast hence could be indicated for each MBMS frequency in the list. However if more than one frequency is received for MBMS, the UE has more opportunities to receive the unicast service on one of the layers. If all layers are congested and unicast is prioritized, the NW can move the UE to the least prioritized layer which is not congested; thus not provide service continuity for that frequency. Signaling only one unicast priority indication thus provides a simple solution covering most of the likely scenarios.
Proposal 3: Together with the frequency indication list for MBMS the UE provides a 1-bit indicator. If set to “1”, it prioritizes MBMS reception over unicast. Otherwise, unicast shall be prioritized.
If the UE is interested in receiving MBMS services which are provided on two different frequencies, while the UE capabilities only allow the UE to receive the MBMS service on one frequency, the UE should only be allowed to signal the MBMS frequency with the higher priority in order to avoid unnecessary restrictions to the network.
Proposal 4: The signaled MBMS frequencies reflect the UE’s interest and UE capability.
2.3 Running 36.300 CR
If the above proposals are agreed, the running 36.300 CR needs to be updated accordingly to reflect current agreements. 
Proposal 5:  Adopt at least the following text in the running 36.300 CR:

· The UE indicates the service(s) that the UE is receiving or is interested to receive by signalling the (single) MBMS frequencyies in the order of priority, which provides the service(s).
3 Conclusion

In this contribution we have presented the benefit of providing more than one MBMS frequency in the MBMSInterestIndication message. With the signaling of more than one MBMS frequency, there is also a need to indicate prioritization between MBMS frequencies; also towards unicast. Potential solutions have been discussed and are summarized in the following proposals.
Proposal 1:  The UE should be allowed to indicate more than one MBMS frequency in the MBMSInterestIndication message.

Proposal 2: The UE provides the MBMS frequencies in the order of priority

Proposal 3: Together with the frequency indication list for MBMS the UE provides a 1-bit indicator. If set to “1”, it prioritizes the MBMS reception over unicast. Otherwise, unicast shall be prioritized.
Proposal 4: The signaled MBMS frequencies reflect the UE’s interest and UE capability.

Proposal 5:  Adopt at least the following text in the running 36.300 CR:

· The UE indicates the service(s) that the UE is receiving or is interested to receive by signalling the (single) MBMS frequencyies in the order of priority, which provides the service(s).
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