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1 Introduction

The Rel-14 work item on “Further Enhanced MTC for LTE” [1] has five main objectives: (1) positioning, (2) multicast, (3) mobility enhancements, (4) higher data rates and (5) VoLTE enhancements. The details for the objective on multicast are given below:
Multicast [RAN2 lead, RAN1]

· Extend Rel-13 SC-PTM to support multicast downlink transmission (e.g. firmware or software updates, group message delivery)

· Introduction of necessary enhancements to support narrowband operation, e.g. support of MPDCCH, and coverage enhancement, e.g. repetitions

The following agreements were made regarding multicast service for eMTC and NB-IoT UEs in connected mode in RAN2#95 and RAN2#95bis:
Agreements

-
Reception of multi-cast in RRC_CONNECTED mode is not required for NB-IoT and FFS for MTC.
-
SC-PTM is supported only in IDLE also for feMTC.
For both NB-IoT and eMTC UEs, multicast reception is not required in connected mode. In this contribution we discuss if there is a need to notify eMTC and NB-IoT UEs in connected mode regarding the existence of a multicast service and, if so, how.
2 Discussion
In connected mode, eMTC or NB-IoT UEs are not required to acquire system information except when T311 is running or upon handover where the UE is only required to acquire the MasterInformationBlock in the target PCell. If the network considers an SI update essential, it can release the UEs in connected mode to idle mode, so that updated system information can be acquired. The UEs are required to acquire system information when released to idle mode.

When the UE is in connected mode and there is a notification for a multicast service it is interested in, the UE will not be aware of the notification unless the network conveys such information to the UE. If the network is not aware of which multicast service the UE is interested in, it will not release the UE to idle mode if multicast transmission were to be prioritized over unicast. This can be achieved with the MBMS Interest Indication message [2].
Proposal 1 The UE indicates its interest to the eNB via an MBMS Interest Indicator when in connected mode.
The UE interested in the multicast service sends the MBMS Interest Indication message to the serving cell. The message consists of a list of frequencies on which the UE is interested to receive multicast services. This message also contains a bit to indicate, to the serving cell, whether the UE prefers multicast reception to unicast reception. The serving eNB may use this information to release the UE to idle mode, or in case of handover, to choose the appropriate target cell where the multicast service the UE is interested in may be available. Note that handover is not supported for NB-IoT (only cell reselection), however, for simplicity the process of moving between cells is referred to as handover.
Proposal 2 It is up to the network to release the UE to idle mode if the UE indicates its interest in multicast service to the network.
2.1 Non-BL UEs in EC and BL UEs with larger bandwidth 
Non-BL UEs in EC and BL UEs with larger bandwidth can support parallel reception both in idle and connected modes. Therefore, it is possible for such UEs to support multicast reception, e.g., when monitoring for paging or receiving unicast data. 
Observation 1 Non-BL UEs in EC and BL UEs with larger bandwidth may support multicast reception in connected mode.  

If a non-BL UE in EC or a BL UE with a larger bandwidth were in connected mode, the network would know that it has a larger bandwidth either via UE category or the corresponding capability information. When such a UE indicates its interest to the eNB via an MBMS Interest Indicator, the network can decide whether it would be beneficial to release the UE to idle mode based on the bandwidth required to receive the multicast service the UE is interested in. If a non-BL UE or a BL UE with larger bandwidth can be assumed to receive multicast in parallel with unicast, provided that the required total bandwidth does not exceed the bandwidth it supports, it is possible for the network to schedule the UE for multicast reception in connected mode. However, the UE should indicate its interest to the eNB via an MBMS Interest Indicator when in connected mode.
Proposal 3 Non-BL UEs in EC or BL UEs with larger bandwidth shall indicate their interest to the eNB to receive multicast transmission in connected mode.

Proposal 4 It is up to the network to schedule a UE with larger bandwidth in connected mode for multicast reception if the UE indicates its interest to the eNB via an MBMS Interest Indicator.
3 Conclusion

In this contribution we discuss if there is a need to notify eMTC and NB-IoT UEs in connected mode regarding a multicast service and how. In section 2 we made the following observation:

Observation 1
Non-BL UEs in EC and BL UEs with larger bandwidth may support multicast reception in connected mode.


Based on the discussion in section 2 we propose the following:
Proposal 1
The UE indicates its interest to the eNB via an MBMS Interest Indicator when in connected mode.
Proposal 2
It is up to the network to release the UE to idle mode if the UE indicates its interest in multicast service to the network.
Proposal 3
Non-BL UEs in EC or BL UEs with larger bandwidth shall indicate their interest to the eNB to receive multicast transmission in connected mode.
Proposal 4
It is up to the network to schedule a UE with larger bandwidth in connected mode for multicast reception if the UE indicates its interest to the eNB via an MBMS Interest Indicator.
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