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1. Introduction
In RAN2#95, the multicast enhancements for FeMTC and eNB-IoT were jointly discussed since it was assumed that there were many commonalities between the two WIs [1]. As the result, many of common agreements for FeMTC and eNB-IoT were concluded as follows; 
	· The Rel-13 SC-PTM architecture is assumed for multi-cast design for NB-IoT and MTC.
· Reception of multi-cast in RRC_IDLE mode is required by both NB-IoT and MTC.
[…]
· Service continuity of multi-cast should be supported as in Rel-13 for Idle mode for NB-IoT and MTC.
· RAN2 assumes that the legacy SC-MTCH mechanism in which the SC-MTCH is scheduled by PDCCH is reused for multi-cast in NB-IoT and MTC to achieve flexible scheduling.
· RAN2 assumes that repetition for SC-MTCH transmission will be introduced for multi-cast in NB-IoT and MTC.
[…]
· SC-MCCH and SC-MTCH can maybe be scheduled on different carriers for NB-IoT and for MTC (narrowband for MTC). Need to consider e.g. MCCH modification and e.g. frequency hopping for MTC. 


In this contribution, the possibility and usefulness of backward compatible design for Rel-14 multicast enhancements are discussed, in addition to the commonality between FeMTC and eNB-IoT. 
2. Discussion
In RAN2#95, many contributions suggested the need to ensure high commonalities between the multicast enhancements for FeMTC and eNB-IoT from the various perspectives such as architecture, control information, data transmission scheme and so on [2]~[5]. In addition, there were also a number of proposals/intentions to reuse Rel-13 SC-PTM mechanism as much as possible [2]~[19]. As a result, many agreements were reached based on the commonalities between FeMTC and eNB-IoT as well as between Rel-13 SC-PTM and Rel-14 enhancements [1], although the details may be different and should be FFS. 
Observation 1 It’s reasonable to ensure commonalities between FeMTC and eNB-IoT as well as between Rel-13 SC-PTM and Rel-14 multicast enhancements, as much as possible. 
However, it has not yet been discussed whether the multicast within a narrowband or carrier needs to ensure backward compatibility to Rel-13 UEs, since they have different requirements. Of course, these multicast enhancements will not be applicable to Rel-13 eMTC/NB-IoT UEs, i.e., Category M1/NB1 [20], since these cannot receive SC-PTM. There is also the likelihood that Rel-13 SC-PTM capable UEs, e.g., Category 0 will be deployed for some IoT use cases and should also have access to SC-PTM transmissions enhanced in Rel-14. Therefore, it would be beneficial if multicast enhancements for common firmware/group message can be delivered to Rel-13 SC-PTM UEs, Rel-14 FeMTC UEs and eNB-IoT UEs. For example, it’s likely that different devices with different UE categories may be equipped with a common sensor or the same application. 
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Figure 1
Commonality and compatibility

It may be assumed that Rel-13 SC-PTM capable UEs have better processing capability over wider bandwidth than FeMTC/eNB-IoT UEs. So, it’s potentially possible for these UEs to receive multicast transmissions in a narrowband/carrier even if it’s for e.g., “low complexity multicast functionality” [21]. Based on the agreement “RAN2 assumes that the legacy SC-MTCH mechanism in which the SC-MTCH is scheduled by PDCCH is reused for multi-cast in NB-IoT and MTC to achieve flexible scheduling” [1], SC-MTCH is assumed to be conveyed in PDSCH, which could be the common physical channel among Rel-13/Rel-14 UEs.  The difference will depend on which L1/L2 control channel schedules the PDSCH for SC-MTCH, PDCCH for Rel-13, MPDCCH for FeMTC or NPDCCH for eNB-IoT, while it’s still FFS whether MPDCCH/NPDCCH is used for SC-PTM. If the same PDSCH could be pointed by multiple L1/L2 control channels as depicted in Figure 2, all the UEs receive the same PDSCH conveying SC-MTCH regardless of their UE categories, i.e., legacy, FeMTC or eNB-IoT, as long as these are SC-PTM capable. Although the scheduling becomes more complex, it’s beneficial for better spectral efficiency compared to allocating different PDSCHs for the same data. So, RAN2 should discuss whether to enable a NW implementation to coordinate SC-MTCH transmission for all types of UEs. 
Observation 2 SC-MTCH transmission may be potentially coordinated for SC-PTM capable UEs with different UE category, by means of NW implementation. 
Proposal 1 RAN2 should discuss whether the SC-MTCH transmission for eNB-IoT UEs should be designed as reception compatible to FeMTC UEs as well as Rel-13 SC-PTM capable UEs. 
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Figure 2
Example of backward compatible multicast
If Proposal 1 or is agreeable, at least the DRX, i.e., the values of SC-PTM scheduling occasion/offset) should be aligned with Rel-13 or among FeMTC/eNB-IoT. The details are discussed in [22]. 
3. Conclusion 
In this contribution, the possibility of backward compatibility for Rel-13 SC-PTM capable UEs are discussed. Also, the compatible multicast scheme among legacy/FeMTC/eNB-IoT UEs are considered.  RAN2 is kindly asked to take into account the observations/proposals below: 
Observation 1
It’s reasonable to ensure commonalities between FeMTC and eNB-IoT as well as between Rel-13 SC-PTM and Rel-14 multicast enhancements, as much as possible.
Observation 2
SC-MTCH transmission may be potentially coordinated for SC-PTM capable UEs with different UE category, by means of NW implementation.
Proposal 1
RAN2 should discuss whether the SC-MTCH transmission for eNB-IoT UEs should be designed as reception compatible to FeMTC UEs as well as Rel-13 SC-PTM capable UEs.
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