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1 Introduction
In this contribution we discuss the architectural aspects of SC-PtM for Rel-14 FeMTC and eNB-IoT. In RAN2#95 the following agreement was made:
· The Rel-13 SC-PTM architecture is assumed for multi-cast design for NB-IoT and MTC.
Our intention is to clarify this agreement and briefly discuss what kind of functionality RAN2 can assume to be provided by the higher layers for MBMS transmissions.
2 Discussion
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Figure 1. Reference architecture model for EPS with E-UTRAN and UTRAN [1].
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Figure 2. E-MBMS logical architecture in E-UTRAN [2].
The agreement in RAN2#95 given in the introduction above refers to “SC-PTM architecture”. This is misleading as there is no such architecture in the specifications. SC-PTM is an operation mode like MBSFN in the MBMS architecture, and the selection is performed in MCE [2] . To enable SC-PTM support for FeMTC and eNB-IoT UEs, the existing MBMS architecture can be used as given in Figure 1 and Figure 2. Figure 1 shows the network MBMS network architecture model for EPS [1]. Figure 2 shows the E-MBMS logical architecture for RAN [2]. 
Observation 1 SC-PTM is an operation mode in the MBMS architecture.
The starting point to enable SC-PTM support in this work item is the existing MBMS architecture.
Proposal 1 The Rel-13 MBMS architecture is assumed for multicast design for eNB-IoT and FeMTC.
Delivery of MBMS services includes three functional layers which are, from top to bottom:

1. MBMS User services

2. MBMS Delivery method

3. MBMS Bearer service

MBMS GW is the entry point in the core network for MBMS data traffic and control signalling. It provides interface for MBMS Bearer service users through control and user plane reference points, distributes the IP multicast data to E-UTRAN, and allocates IP Multicast addresses. The MME is involved in MBMS session control and MBMS GW distributes the session control signalling towards MME. 
The Rel-13 architecture supports three different MBMS Delivery methods for MBMS User services on top of either unicast or MBMS bearers [3]: 

1. Streaming delivery method

2. Download delivery method

3. Group communications delivery method

Only for the group communications delivery method the “Content provider” in Figure 1 would be replaced by GCS AS and the interface between BM-SC and GCS AS would be MB2 [3]. 
For both Streaming and Download delivery methods the data from BM-SC can be protected by forward error correction (FEC) code enabling the MBMS receivers to recover possible lost SDUs using higher layer coding.  
Observation 2 Higher layer FEC can be used for Streaming and Download delivery methods over MBMS or unicast bearers. 
The firmware update use case, which has been discussed in this work item, is an example of use case which we think would utilize the Download delivery method. Thus the support to use FEC for this use case is specified for Rel-13. 

The network side of MBMS user services architecture is based on BM-SC, working as interface between CN and external content providers. BM-SC provides MBMS user service provisioning and delivery, and includes, among some other functionality, the following functional entities [3]:
1. User service discovery / announcement function. This function advertises the available user services and is involved in the delivery of User Service Description (USD) metadata fragments.
2. Session & transmission functions, further divided into MBMS delivery functions corresponding to the delivery methods, and associated delivery functions including file repair and delivery verification and reception statistics collection. 
It should be noted that the “Associated delivery functions” provided by BM-SC include the possibility for the UE to ask for post-delivery repair of files, in the case some parts of the original data are missing after a MBMS download session. The possible file repair is done over unicast bearers. 
Observation 3 MBMS UE can ask for repair of missing or corrupted data using file repair procedure.
3 Conclusion

In this contribution we discussed the architectural aspects of SC-PtM for Rel-14 FeMTC and eNB-IoT. In section 2 we made the following observations:
Observation 1
SC-PTM is an operation mode in the MBMS architecture.
Observation 2
Higher layer FEC can be used for Streaming and Download delivery methods over MBMS or unicast bearers.
Observation 3
MBMS UE can ask for repair of missing or corrupted data using file repair procedure.


Based on the discussion in section 2 we propose the following:
Proposal 1
The Rel-13 MBMS architecture is assumed for multicast design for eNB-IoT and FeMTC.
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