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1. Introduction
In the Rel-14 NB-IoT WI [1], there’s one objective to support multi-cast downlink transmission for NB-IoT, as below:
Multicast:

· Extend Rel-13 SC-PTM to support multi-cast downlink transmission (e.g. firmware or software updates, group message delivery) for NB-IoT [RAN2 lead, RAN1, RAN4, RAN3] 

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

In this contribution, we will discuss how to extend Rel-13 SC-PTM to support downlink transmission for NB-IoT and provide relevant observations and proposals.

2. Discussion
First of all, let’s go to the session start procedure for multi-cast transmission, as described in TS36.300 [2]:

15.7.1
Procedures for Broadcast mode

15.7.1.1
Session Start procedure

The purpose of the MBMS Session Start procedure is to request the E-UTRAN to notify UEs about an upcoming MBMS Session of a given MBMS Bearer Service and to establish an MBMS E-RAB for this MBMS Session. The MBMS Session Start procedure is triggered by the EPC.
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Figure 15.7.1.1-1. Session Start procedure

1.
The MME sends MBMS session start request message to the MCE(s) controlling eNBs in the targeted MBMS service area. The message includes the IP multicast address, session attributes and the minimum time to wait before the first data delivery, and includes the list of cell identities if available.

2.
The MCE decides whether to use SC-PTM or MBSFN to carry the MBMS bearer over the air interface. 

3.   ……
Observation 1: It’s MCE to decide whether to use SC-PTM or MBSFN. 

For SC-PTM, MME may include a list of cell identities in the step 1 (MBMS Session Start Request), and this info may help the MCE to decides the broadcast area of the multi-cast service.

Observation 2: the list of cell identities should be included in MBMS Session Start Request for SC-PTM to decide the area to broadcast, but including of this list does not means MCE shall select SC-PTM.
The Rel-13 NB-IoT UEs could not support MBMS and SC-PTM. And in this WID [1], only SC-PTM is to be extended for NB-IoT. In order to correctly select SC-PTM for NB-IoT, MCE should be able to know if the cell in the cell identity list belongs to NB-IoT or not.
Observation 3: In order to correctly select SC-PTM for NB-IoT, MCE should know whether the cell in the cell identity list belongs to NB-IoT or not.

But how MCE can know the multi-cast service to be activated is for NB-IoT or not is an issue to be resolved. Three options are provided as below:
· Option 1: MME to indicate which cell is NB-IoT cell

· Option 2: eNB to indicate which cell is NB-IoT cell

· Option 3: via OAM configuration, MCE can know which cell is NB-IoT cell

Option 1: MME to indicate which cell is NB-IoT cell
9.1.3
MBMS SESSION START REQUEST

This message is sent by the MME to establish an MBMS E-RAB and an M3AP signalling connection.

Direction: MME ( MCE.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	MME MBMS M3AP ID
	M
	
	9.2.3.2
	
	YES
	reject

	TMGI
	M
	
	9.2.3.3
	
	YES
	reject

	MBMS Session Identity
	O
	
	9.2.3.4
	
	YES
	ignore

	MBMS E-RAB QoS parameters
	M
	
	9.2.1.3
	
	YES
	reject

	MBMS Session Duration
	M
	
	9.2.3.5
	
	YES
	reject

	MBMS Service Area
	M
	
	9.2.3.6
	
	YES
	reject

	Minimum Time to MBMS Data Transfer
	M
	
	9.2.3.8
	
	YES
	reject

	TNL Information
	M
	
	
	
	YES
	reject

	>IP Multicast Address
	M
	
	9.2.2.1
	
	-
	

	>IP Source Address
	M
	
	9.2.2.1
	
	-
	

	>GTP DL TEID
	M
	
	GTP TEID

9.2.2.2
	
	-
	

	Time of MBMS Data Transfer
	O
	
	9.2.3.9
	
	YES
	ignore

	Re-establishment
	O
	
	9.2.3.10
	
	YES
	ignore

	Alternative TNL Information
	O
	
	
	
	YES
	ignore

	>Alternative IP Multicast Address
	M
	
	9.2.2.1
	
	-
	

	>Alternative IP Source Address
	M
	
	9.2.2.1
	
	-
	

	>GTP DL TEID
	M
	
	GTP TEID

9.2.2.2
	Shall be set to same value as the GTP DL TEID IE of the TNL Information IE.
	-
	

	MBMS Cell List
	O
	
	9.2.1.11
	
	YES
	reject


Currently, IE MBMS Cell List may be included in MBMS SESSION START REQUEST message. If MME knows each cell in the cell list is NB-IoT cell or WB-EUTRAN cell, MCE could decide whether to select SC-PTM or MBSFN. But MME does not have the knowledge of this for each cell.

Base on the latest NB-IoT specification, the mapping between TAC and RAT type will be reported to MME in S1 setup procedure. However, MME still have no idea about the mapping between TAC and cell, or between RAT type and the cell. That means, MME is not able to provide the RAT type for each cell in the cell list.

Observation 4: enhancement of M3 to judge if the cell in the MBMS Cell List belongs to NB-IoT or not seems not feasible.
Option 2: eNB to indicate which cell is NB-IoT cell
Currently, in the M2 setup procedure, each eNB will provide the Global eNB ID and the ECGIs it served to MCE. A simple solution is to provide a indicator for each cell to indicate its NB-IoT cell or not, then MCE knows each cell in the MBMS Cell List provided by MME is NB-IoT cell or not. The following is an example. 
9.2.1.12
eNB MBMS Configuration data Item

This information element provides MBMS related configuration information from the eNB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	E-UTRAN CGI
	M
	
	9.2.1.11
	

	NB-IoT cell Indicaotr
	O
	(True)
	
	

	MBSFN Synchronisation Area Id 
	M
	
	9.2.1.20
	

	MBMS Service Area List
	
	1
	
	

	>MBMS Service Area Item
	
	1 to <maxnoofMBMSServiceAreasPerCell>
	
	

	>>MBMS Service Area
	M
	
	9.2.3.6
	


Observation 5: With the introduction of an indicator in eNB MBMS Configuration data Item,  MCE could know each cell in the MBMS Cell List provided by MME is NB-IoT cell or not.
Option 3: via OAM configuration, MCE can know which cell is NB-IoT cell
The NB-IoT cell indicator as introduced in option 2 could also be done by OAM configuration, without the standard impact.

Observation 6: OAM configuration is possible to tell MCE which cell is NB-IoT cell.
Base on the discussion above, option 3 is preferred due to there’s no standard impact.

Proposal 1: To support MCE to select SC-PTM for NB-IoT, MCE need to know whether the cell in the MBMS Cell List provided by MME is NB-IoT cell or not. OAM configuration is a good choice to indicate which cell is NB-IoT cell.
3. Conclusion
In this contribution, we discussed how to extend Rel-13 SC-PTM to support downlink transmission for NB-IoT and provided the following observations and proposals:
Observation 1: It’s MCE to decide whether to use SC-PTM or MBSFN. 
Observation 2: the list of cell identities should be included in MBMS Session Start Request for SC-PTM to decide the area to broadcast, but including of this list does not means MCE shall select SC-PTM.
Observation 3: In order to correctly select SC-PTM for NB-IoT, MCE should know whether the cell in the cell identity list belongs to NB-IoT or not.

Observation 4: enhancement of M3 to judge if the cell in the MBMS Cell List belongs to NB-IoT or not seems not feasible.

Observation 5: With the introduction of an indicator in eNB MBMS Configuration data Item,  MCE could know each cell in the MBMS Cell List provided by MME is NB-IoT cell or not.
Observation 6: OAM configuration is possible to tell MCE which cell is NB-IoT cell.

Proposal 1: To support MCE to select SC-PTM for NB-IoT, MCE need to know whether the cell in the MBMS Cell List provided by MME is NB-IoT cell or not. OAM configuration is a good choice to indicate which cell is NB-IoT cell.
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9. MBMS user data
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8. eNB will join the IP Multicast group for the user plane data delivery





5. MBMS Scheduling Information
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