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Introduction
The Rel-14 work item on “Further Enhanced MTC for LTE” 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 Rel-14 work item on “Enhancements of NB-IoT” has a few main objectives, one being multicast with details below:
Multicast  [RAN2 lead, RAN1, RAN4, RAN3]
· Extend Rel-13 SC-PTM to support multi-cast downlink transmission (e.g. firmware or software updates, group message delivery) for NB-IoT
· Introduction of necessary enhancements to support narrowband operation, e.g. support of NPDCCH, and coverage enhancement, e.g. repetitions

[bookmark: _Ref178064866]Discussion
Background
When a broadcast service is about to start, the BMSC (via MBMS GW & MME) sends a Session Start Request message including the session attributes: TMGI, QoS (QCI, GBR QoS and ARP), MBMS service area, list of cell IDs if available, Session identifier, estimated session duration, transport network IP Multicast Address, IP address of the multicast source, C-TEID, etc. to E-UTRAN. When a cell ID list is included, the set of radio resources selected may be reduced from the full set of resources defined by the MBMS service area. The E-UTRAN ensures that all its corresponding nodes make the same decision on the reduced set. See ref [1] for details. 
When E-UTRAN has received the Session Start Request for an MBMS session, it’s up to the MCE to decide whether to use MBSFN or SC-PTM transmission mode for the session according to ref [1]. A pre-requisite to use SC-PTM as transmission mode is that the Cell-ID list is included. The MCE will then make the choice whether to use MBSFN or SC-PTM transmission mode based on if the Cell-ID list is included or not, and based on implementation and configuration.
[bookmark: _Toc473535786][bookmark: _Toc473631040]The MCE decides whether to use MBSFN or SC-PTM transmission mode based on if the Cell-ID list is included or not (Cell-ID list is a pre-requisite for SC-PTM but not a must), and based on implementation and configuration. 


Legacy LTE UEs supporting SC-PTM are scheduled by PDCCH.
In Rel-14, support for eMTC UEs to receive broadcast services is introduced. The eMTC UEs do only support SC-PTM as transmission mode (and not MBSFN as transmission mode). The eMTC UEs supporting SC-PTM are scheduled on a limited bandwith by MPDCCH.
In Rel-14, support for NB-IoT UEs to receive broadcast services is introduced. The NB-IoT UEs do only support SC-PTM as transmission mode (and not MBSFN as transmission mode). The NB-IoT UEs supporting SC-PTM are scheduled on a limited bandwidth by NPDCCH.
An MBMS service area can support a variety of UEs i.e. legacy LTE UEs (supporting both MBSFN and SC-PTM), Rel-14 eMTC UEs (supporting only bandwidth limited SC-PTM scheduled by MPDCCH) and potentially Rel-14 NB-IoT UEs (supporting only bandwidth limited SC-PTM scheduled by NPDCCH). 
It can be assumed that different MBMS services are aimed for different kind of UEs. Some services are required to reach UEs in poor coverage (eMTC or NB-IoT) and need to be broadcast on a limited bandwidth using SC-PTM as transmission mode in order to reach these UEs. Some services are required by UEs that need a long battery life (eMTC or NB-IoT) and needs to be broadcast on a limited bandwidth using SC-PTM as transmission mode. Some services need a large bandwidth, e.g. video clips, and can only be received by legacy LTE UEs. In order for an MBMS service to be sent on the correct bandwidth scheduled by PDCCH, MPDCCH or NPDCCH (to be able to reach the correct UEs), the service can either be transmitted simultaneously in all the three ways (resulting in waste of resources) or a choice can be made to only transmit the service in one of the three ways.
[bookmark: _Toc473535787][bookmark: _Toc473631041]An MBMS service area can support a variety of UEs i.e. legacy LTE UEs (supporting MBSFN and SC-PTM scheduled by PDCCH), Rel-14 eMTC UEs (supporting only bandwidth limited SC-PTM scheduled by MPDCCH) and potentially Rel-14 NB-IoT UEs (supporting only bandwidth limited SC-PTM scheduled by NPDCCH).
[bookmark: _Toc473535788][bookmark: _Toc473631042]In order for an MBMS service to reach all types of UEs in a service area, the service needs to be transmitted in three ways (using MBSFN or SC-PTM scheduled by PDCCH, SC-PTM scheduled by MPDCCH and SC-PTM scheduled by NPDCCH).
[bookmark: _Toc473535789][bookmark: _Toc473631043]It is likely that different MBMS services are aimed for different types of UEs i.e. legacy LTE UEs, eMTC UEs or NB-IoT UEs

When an MBMS service is started, it is beneficial to know whether the service is intended for all types of UEs or only a certain type of UEs, since it is likely that at least some services are only intended for a certain UE type e.g. software update to parking meters are likely only intended for NB-IoT UEs.
[bookmark: _Toc473535790][bookmark: _Toc473631044]It is beneficial for the MCE to know whether an MBMS service is aimed for a certain type of UEs i.e. legacy LTE UEs, eMTC UEs or NB-IoT UEs.

In order to distinguish that an MBMS service is intended for eMTC UEs and/or NB-IoT UEs, the proposal is to set aside two (or three?) specific QCI-values for this purpose: 
· One QCI-value meaning that the MBMS service is intended for eMTC UEs, meaning that the service has to be transmitted on a limited radio bandwidth using SC-PTM as transmission mode (scheduled by MPDCCH). 
· One QCI-value meaning that the MBMS service is intended for NB-IoT UEs, meaning that the service has to be transmitted on a limited radio bandwidth using SC-PTM as transmission mode (scheduled by NPDCCH).
· One QCI-value meaning that the MBMS service is intended for both eMTC UEs and NB-IoT UEs.
Alternatively, other means could be used but QCI seems to be the easiest way forward.
 

[bookmark: _Toc473535791][bookmark: _Toc473631046][bookmark: _Toc473788049]Reserve three QCI values to have special meaning in MBMS Session Start Request message: 
· [bookmark: _Toc473535792][bookmark: _Toc473631047][bookmark: _Toc473788050]One QCI-value meaning that the MBMS service is intended for eMTC UEs, meaning that the service has to be transmitted on a limited radio bandwidth using SC-PTM as transmission mode (scheduled by MPDCCH). 
· [bookmark: _Toc473535793][bookmark: _Toc473631048][bookmark: _Toc473788051]One QCI-value meaning that the MBMS service is intended for NB-IoT UEs, meaning that the service has to be transmitted on a limited radio bandwidth using SC-PTM as transmission mode (scheduled by NPDCCH).
· [bookmark: _Toc473535794][bookmark: _Toc473631049][bookmark: _Toc473788052]One QCI-value meaning that the MBMS service is intended for both eMTC UEs and NB-IoT UEs.

[bookmark: _Toc473535795][bookmark: _Toc473631050][bookmark: _Toc473788053]If there is an agreement to reserve these QCI values, an LS should be sent to SA2 to see if there is any document impact in SA2 specifications.

[bookmark: _GoBack]In release 13, the decision of choosing between MBSFN or SC-PTM is up to the network implementation, and with this solution it would stay that way, therefore there would be no impact on RAN2 specifications.

Conclusion
References in the text [1].
Here there are two lists, one listing observations, and one listing proposals. Listing observations are not always needed, but listing proposals are always useful. To update a list, place the cursor inside the list and press F9. 
In section 2 we made the following observations:
Observation 1	The MCE decides whether to use MBSFN or SC-PTM transmission mode based on if the Cell-ID list is included or not (Cell-ID list is a pre-requisite for SC-PTM but not a must), and based on implementation and configuration.
Observation 2	An MBMS service area can support a variety of UEs i.e. legacy LTE UEs (supporting MBSFN and SC-PTM scheduled by PDCCH), Rel-14 eMTC UEs (supporting only bandwidth limited SC-PTM scheduled by MPDCCH) and potentially Rel-14 NB-IoT UEs (supporting only bandwidth limited SC-PTM scheduled by NPDCCH).
Observation 3	In order for an MBMS service to reach all types of UEs in a service area, the service needs to be transmitted in three ways (using MBSFN or SC-PTM scheduled by PDCCH, SC-PTM scheduled by MPDCCH and SC-PTM scheduled by NPDCCH).
Observation 4	It is likely that different MBMS services are aimed for different types of UEs i.e. legacy LTE UEs, eMTC UEs or NB-IoT UEs
Observation 5	It is beneficial for the MCE to know whether an MBMS service is aimed for a certain type of UEs i.e. legacy LTE UEs, eMTC UEs or NB-IoT UEs.

Based on the discussion in section 2 we propose the following:
Proposal 1	Reserve three QCI values to have special meaning in MBMS Session Start Request message:
	One QCI-value meaning that the MBMS service is intended for eMTC UEs, meaning that the service has to be transmitted on a limited radio bandwidth using SC-PTM as transmission mode (scheduled by MPDCCH).
	One QCI-value meaning that the MBMS service is intended for NB-IoT UEs, meaning that the service has to be transmitted on a limited radio bandwidth using SC-PTM as transmission mode (scheduled by NPDCCH).
	One QCI-value meaning that the MBMS service is intended for both eMTC UEs and NB-IoT UEs.
Proposal 2	If there is an agreement to reserve these QCI values, an LS should be sent to SA2 to see if there is any document impact in SA2 specifications.


[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref174151459][bookmark: _Ref189809556][bookmark: _Ref473804883]36.300, Overall Description, Release 13
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