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1 Introduction 

Number of aspects related to S1-C/X2-C point-to-multi-point transport have been studied and documented in ‎[1] – protocol stack, message transfer reliability, message transfer delay, processing load in SAE/LTE nodes, multicast area definitions (e.g. alignment with TA in case of multicast transport for paging), security considerations, etc. In the present contribution we summarise the current study status by comparing point-to-multi-point transport (using UDP on transport layer) with point-to-point transport (using SCTP on transport layer). 

We acknowledge that in certain network scenarios all the analysed issues could be technically solved. However, considering the additional complexity of network design and SAE/LTE nodes, we conclude that the deployment scenario specific gains are not worth the extra effort to support IP multicasting for point-to-multi-point S1/X2 signalling procedures.
2 Comparison between transport methods
The comparison between point-to-multi-point and point-to-point signalling transport assumes, as discussed in ‎[1], that transport layer protocol for:

a) point-to-multi-point transport is UDP; and
b) point-to-point transport is SCTP.

It is further assumed that the same SCTP association is used for both point-to-point and point-to-multi-point procedures in case of point-to-point transport.
The comparison between the two transport methods is provided in Table 1.
Table 1 Comparison between transport methods of point-to-multi-point messages
	Comparison aspect
	Point-to-multi-point transport
	Point-to-point transport

	Transport reliability
	-
Required S1/X2 transport reliability could be achieved by traffic engineering methods, e.g. assigning DSCP that corresponds to PHB that provides very low packet discard probability. PHB with lower packet discard probability is required compared to point-to-point transport
	+
Required S1/X2 transport reliability is provided by SCTP via retransmissions if necessary. No special treatment of point-to-multi-point messages is required.

	Transfer delay
	+/-
In case of loss-less transport (see transport reliability bullet) the transfer delay is directly coupled to the delay performance provided by the used PHB. 
In case packet loss does occur the transfer delay is directly related to the number of required procedure repetitions and the procedure repetition interval.
	+
In case of loss-less transport (see transport reliability bullet) the transfer delay is directly coupled to the delay performance provided by the used PHB. 

In case packet loss does occur the transfer delay is directly related to the SCTP re-transmission performance, however the re-transmission times are significantly shorter than procedure repetition intervals

	Processing load on SAE/LTE nodes
	+
As SAE/LTE node needs to send only one point-to-multi-point message per multicast group, the processor load could be reduced provided that SAE/LTE node is only the member of multi-cast group and does not act as IP multicast router (see security considerations bullet)
	-/+
As SAE/LTE node needs to send one point-to-multi-point message over each point-to-point signalling link, the processor load is higher compared to multicasting option. However, if the number of nodes the message has to be transmitted over is low, the gain is insignificant. For example, paging in principle is limited to one or few tracking area(s) and hence measurable gain on processor load on MME is insignificant.

	Transport network efficiency
	+/-

If the multicasting point is in the most efficient location in the network then transport network load gains could be achieved. However, it should be compared with the total S1-C/X2-C and also the complete S1/X2 load.
If point-to-point IPSec tunnels are used then the transport network efficiency gains are directly related to network deployment scenario, i.e. there might be no gain.
	-/+
Considering the transport network load related only to point-to-multi-point procedures then the point-to-point transport method is less efficient. However, it should be compared with the total S1-C/X2-C and also the complete S1/X2 load in particular network deployment scenario (see security considerations).

	Management of IP addresses
	-
The IP multi-cast groups have to be designed according to the RNL control plane point-to-multi-point relationships, e.g. the IP multicast group have to be defined according to tracking area in case of paging transport. As the RNL control plane and TNL re-configurations are not always aligned in time, hard to detect inconsistencies could stay in the network for extensive periods.
	+
TNL configuration has to consider only RNL control plane point-to-point relationships that are required for point-to-point procedures anyway.

	Path supervision
	+/-
The path supervision could be provided by periodic IP multicast group join messages or overlay RNL functionality
	+
Path supervision is provided by SCTP already used for point-to-point procedures, i.e. no additional functionality is required

	Security considerations
	+/-
According to ‎[2], in principle IPSec key distribution to more than two end-points could be used, however additional work is required in IETF and SA3 to support such functionality. Hence, at the moment the only specified (see ‎[2]) alternative is point-to-point IPSec tunnels.
	+
Standard point-to-point IPSec tunnels could be used in case integrity/confidentiality protection is required for the signalling transport independent of the nature of the procedure, i.e. point-to-multi-point or point-to-point procedure.


3 Conclusion and proposal

Considering the comparison in Table 1, there are number of negative aspects related to point-to-multipoint transport that increase the SAE/LTE node complexity
, network design/maintenance complexity or reduce the benefits of point-to-multi-point transport. Therefore we conclude that the potential gains are not worth the additional effort and it is proposed 
1. not to use IP multicasting for S1-C/X2-C point-to-multi-point procedures; and
2. use SCTP as the transport layer protocol on S1-C and X2-C interface for all S1-C/X2-C procedures.
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