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1 Introduction
For addition of multicast service to eMTC and NB-IoT many general working agreements have been reached (see [4]). In eMTC/NB-IoT the SC-PTM is intended to be a general purpose service as is the case in LTE but there will be some limitations imposed by the physical layer capabilities (e.g. limitation to QoS compared to LTE). 
Another aspect that has not be discussed is the number of simultaneous multi-cast services that could be supported at the same time. In LTE it is possible to signal information for up to 1024 different multicast services. Unlike multicast service in LTE, the multicast service for eMTc/NB-IoT has limited applications and the probability of requiring as many as 1024 simultaneous multicast services is quite low. Furthermore, the actual duration for which each multicast service is broadcast can be quite short, e.g. switch on street lights, while the need to broadcast large amount of data, such as for software update, is expected to be quite rare. When deciding on the number of simultaneous multicast services to support it is essential to take into consideration limitations in broadcast capability (e.g. size of SIBs). For examples, in NB-IoT maximum downlink transport block size is 680 bits (see [3] subclause 16.4.1.5.1) and for eMTC CEModeB maximum transport block size is 936 bits (see [3] subclause 7.1.7.2.6). The maximum downlink transport block size for LTE can be significantly larger than for eMTC or NB-IoT.
This paper takes into consideration the following agreements:

· FFS if we have CE levels definition for SC-PTM

· Different multicast services may have different coverage enhancement levels, which should be configurable depending on the need for a particular coverage enhancement for that service.

· SIB20 indicate the carrier for SC-MCCH, and SC-MCCH indicate the carrier for MTCH. FFS if there can be multiple SC-MCCH

· FFS whether we enhance service continuity information

· SC-PTM is supported only in IDLE also for feMTC 

2 Proposals
2.1 Maximum number of SC-MTCHs

In LTE the SCPTMConfiguration message sent on SC-MCCH carries information for one or more SC-MTCH and optionally neighbour cells that also broadcast the same service. The SC-MTCH list can carry information for up to 1024 SC-MTCH configurations with each SC-MTCH configuration requiring approx. 43 - 101 bits. 

Table 1 SC-MTCH information

	Field
	Presence
	Size (bits)

	MBMS Session Info
	
	

	·  TMGI
	
	

	· PLMN ID
	
	24/3 (Note)

	· Service ID
	
	24

	·  Session ID
	O
	8

	g-RNTI
	M
	16

	SC-MTCH Scheduling info
	O
	

	·  On Duration
	
	4

	·  Inactivity Timer
	
	4

	·  Scheduling Period
	
	13

	Neighbour Cell
	Optional
	8

	Note: MNC & MCC or index


In addition to the information provided in that above table, it may also be necessary to provide the following information:

· Downlink carrier information (e.g. 18-bits for E-ARFCN).
· Maximum coverage level for SC-MTCH (e.g. 2 bits)
· For file transfer type of applications file size.

Given the maximum TBS size in eMTC/NB-IoT and the maximum number of bits required for each SC-MTCH configuration only a few SC-MTCH configurations can be supported by a SCPTMConfiguration message unless segmentation is supported. Segmentation support will bring additional complexity that sourcing company considers is unnecessary. 
Proposal 1: Limit maximum SC-MCCH message size to that supported by the maximum TBS size in NB-IoT and eMTC.

Proposal 2: The maximum number of SC-MTCH configurations per cell to that can fit into one TBS
2.2 Neighbour cells

In Release 13 SC-PTM E-UTRAN may provide list of neighbour cells where SC-PTM service is also supported. If the target cell does is not multicast the desired service then UE can request unicast reception before changing cells. This of course requires connected mode handover to continue reception of unicast service in the new cell. NB-IoT does not support handover hence this approach cannot be used but NB-IoT UE could prioritise reselection to cells that do multicast the desired service. 

In eMTC both approaches can be used; namely reception of desired service via unicast and via SC-PTM.

Proposal 3: In NB-IoT and eMTC multicast reception continuity supported through prioritisation of reselection to cells multicasting desired service.

Proposal 4: In NB-IoT and eMTC provide list of neighbour cells supporting SC-PTM services.

Proposal 5: In eMTC support reception of MBMS service via unicast.
3 Summary
This document reviewed the kind of information that may need to be included in the SCPTM configuration message and the maximum TBS size possible in eMTC/NB-IoT. The document also proposes to support multicast service continuity by providing list of neighbour cells supporting SC-PTM services and allow UE to prioritise reselection to those cells. Furthermore document also proposes that in eMTC it should be possible for UE to request MBMS service delivery via unicast if target neighbour cell does not support multicast.
Proposal 1: Limit maximum SC-MCCH message size to that supported by the maximum TBS size in NB-IoT and eMTC.

Proposal 2: The maximum number of SC-MTCH configurations per cell to that can fit into one TBS
Proposal 3: In NB-IoT and eMTC multicast reception continuity supported through prioritisation of reselection to cells multicasting desired service.

Proposal 4: In NB-IoT and eMTC provide list of neighbour cells supporting SC-PTM services.

Proposal 5: In eMTC support reception of MBMS service via unicast.

Sourcing company encourages RAN2 to discuss these observations and proposals and conclude.
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