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1. Introduction
The purpose of this document is to propose clarifications on the usage of multicast transport services of the transport network layer (TNL) of EUTRAN. It is proposed to capture in R3.018 the support of IP based multicast scheme, including both multicast group and routing management protocols. This document also briefly discusses the opportunity to specify which protocol would be used within the TNL of EUTRAN.
2. Text Proposal
The following figures try to capture the current status about multicast support in EUTRAN S1 interface. In addition to eRANAP (which means S1-CP application part) messages, passing on TNL service access point (SAP) dedicated to unicast transmission, and for which flow control is provided with SCTP, some additional eRANAP notification messages can pass over other TNL SAP, which are dedicated to multicast transmission.
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Figure 1: S1-CP interface protocol structure (ENB view)
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Figure 2: S1-CP interface protocol structure (MME view)
Each EUTRAN node also supports IP multicast group management protocol. The multicast management protocol is used by a given ENB to join a given multicast group, so that ENB can receive any further packet sent at destination of that multicast group.
The identified IP multicast group management protocols which are candidate for EUTRAN usage are listed in the below table.

Table 1: Correspondence between IGMP (IPv4) and MLD (IPv6)

	IP version
	1st
	2nd
	3rd 

	IPv4
	IGMP [1]
	IGMPv2 [2]
	IGMPv3 [3]

	IPv6
	N.A.
	MLDv1 [4]
	MLDv2 [5]


It is assumed that TNL network supports some IP multicast routing protocol(s), which enables the delivery of messages passing via a given notification SAP of MME to the corresponding notification SAP of each node having joined the corresponding multicast group.

The identified IP multicast routing protocols which are candidate for the TNL of EUTRAN usage are listed in the below table:

Table 2: Classification of IP multicast routing management protocols

	Routing Scheme
	Routing Management Protocols
	Pros and Cons

	Source based tree
	DVMRP[6]

 REF _Ref145871315 \r \h 
 \* MERGEFORMAT [7], MOSPF[8]
	· Making the shortest path
· Large waste of bandwidth according to frequent flooding and pruning

	Shared tree
	PIM-DM[11], PIM-SM[12],
CBT[9]

 REF _Ref145871368 \r \h 
 \* MERGEFORMAT [10], SSM[13]

 REF _Ref145872308 \r \h 
 \* MERGEFORMAT [14]
	· Efficient usage of bandwidth 
· Protocol state change may be complex.

· Higher load on rendezvous point routers.


The above listed protocols can be categorized from the viewpoint of routing tree. The source based tree makes multicast messages being routed corresponding with every source addresses and multicast destination groups. Thus, it is necessary for intermediate routers to have the capacity to memorize up to the number of multicast sources multiplied by the number of group addresses corresponding to, for instance, tracking areas and MBMS service areas. The share tree has a shared route within all multicast group members instead of making the source based tree. Thus, multicast signalling messages, for instance, paging indication and MBMS session start from different sources (e.g. MME(s)) are concentrated to the same route towards rendezvous point routers.
3. Discussion / Conclusion
From an implementation viewpoint, it is not clear yet which IP multicast management protocol would be the best suited protocol and further analysis may be needed, with respect to other multicast usage (S1-UP, X2-CP etc) that could also have an impact on protocol choice.
It is for further study if EUTRAN nodes should support one specific, all or a subset of above listed protocols. Even though TNL implementation is a matter of vendor/operator specific choice, we would like RAN3 to consider the opportunity to select a limited number of such protocols; as such selection would ease future IOT campaigns and reduce development effort for ENBs and IP routers within the TNL of EUTRAN.
It is proposed to include above text proposal in R3.018 for support of IP based multicast scheme, including both multicast group and routing management protocols.
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