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1 Introduction 
Working assumption was taken on RAN3 #53 that SCTP is used as the transport layer protocol
 for transport of S1-C and X2-C protocol messages.  Furthermore, RAN3 #54 limited the number of S1-C/X2-C addressing options for point-to-point procedures to two ‎[2] 

a) signalling connection identifier on PPI field;

b)  communication context identifiers in S1-C/X2-C messages.

In the present contribution we compare the two alternatives from various performance and complexity aspects and propose the addressing method that shows the best performance and introduces the least complexity.
Additionally it was agreed RAN3 #54 that the number of SCTP streams used on S1-C/X2-C should be minimised. However, the stream allocation principles for group of Ue signalling connections where left FFS. In the present contribution we argue that the max number of streams necessary per S1-C/X2-C interface is four where the usage of streams is according to the procedure type – common or dedicated procedures – and message transfer direction.
2 Comparison between S1-C/X2-C addressing methods
The short-listed two alternatives for S1-C/X2-C addressing are compared in Table 1.
Table 1 Comparison between alternatives for S1-C/X2-C addressing

	Characteristic/functionality/ capability
	Identifier on PPI field
	Identifier in the S1-C/X2-C messages

	Signalling transport bearer setup delay
	Low

Processing delay for identifier allocation in originating/terminating node
	Low

Processing delay for identifier allocation in originating/terminating node

	Message transfer delays
	Low

M x (media + scheduling delay) + (M-1) x RTO

where M is [1..N], the probability that RTO based message loss detection is applied is low due to high message intensities per association. 
	Low

M x (media + scheduling delay) + (M-1) x RTO

where M is [1..N], the probability that RTO based message loss detection is applied is low due to high message intensities per association. 

	Max number of signalling transport bearers
	High

2^32-1-(values allocated by IANA ‎[1]).
	High

2^20-1 (not specified yet but 20 bits is considered to be sufficient).

	Connectivity supervision
	Yes
	Yes

	Transport efficiency
	High
All SCTP provided efficiency features could be applied – effective flow/congestion control, chunk bundling, etc.
	High 
All SCTP provided efficiency features could be applied – effective flow/congestion control, chunk bundling, etc, minor message overhead due to identifier in the protocol messages.

	Robustness to external attacks
	High
Only one SCTP port is used.
	High

Only one SCTP port is used.

	Independence of protocol layers
	No
	Yes

	Dependence on evolution of non-3GPP protocols
	Yes
New PPI (ranges) are continuously allocated by IANA ‎[1]. In comparison with transport layer port range allocation, IANA has divided the 64k port range into 3 groups: a) well known, b) registered and dynamic. However there is no similar grouping defined for PPI and hence the PPI range updates by IANA could impact SAE/LTE node implementations.
	No

	Message dispatching efficiency 
(important in case Ue specific signalling connection termination is distributed within SAE/LTE node)
	High
S1-C/X2-C protocol messages do not have to be decoded for dispatching and hence high forwarding efficiency could be achieved on a processor that terminates S1-C/X2-C.
	Medium/High
It is assumed that S1-C/X2-C protocols use structured messages as RANAP/RNSAP/NBAP and the communication context identifiers are placed to the beginning of the messages similar to NBAP, then only well known information elements have to be decoded for dispatching and hence high forwarding efficiency could be achieved on a processor that terminates S1-C/X2-C.


Considering the comparison provided in Table 1, the two alternatives provide rather similar functionality and characteristics while the trade-off is between dispatching efficiency in MME and dependence on the evolution of non-3GPP protocols. Therefore it is considered preferable to use Ue specific signalling connection identifiers in the S1-C/X2-C protocol messages.
3 Usage of SCTP streams

It has been argued previously, see ‎[3], that usage of high number of streams on S1-C/X2-C introduces practical implementation constraints as each stream requires standalone transmit/receive message buffers (in order to support in sequence delivery for each stream) and maintenance of associated state machine. Additionally if number of Ue signalling connections are supposed to use common SCTP stream then question about stream allocation policies arise. In order to support efficient interoperability between the nodes, the stream allocation policy should be standardised.
Considering the number of streams from head of line blocking perspective, it should be noted that the number of streams used by e.g. M3UA is limited to 2 (one stream per direction). Furthermore, the usage of streams have been studied earlier as part of IP transport in UTRAN, see ‎[4], and it was concluded that it is sufficient to use different streams only for common and dedicated procedures. In order not to introduce any unnecessary complexity that might affect multi-vendor interoperability in SAE/LTE network, it is considered sufficient to allocate:
a) one pair of streams (for bi-directional communication) for S1-C/X2-C common procedures; and

b) the second pair of streams (for bi-directional communication) for S1-C/X2-C dedicated procedures.
4 Conclusion and proposal

Considering the analysis in chapters ‎2 and ‎3, we propose to take working assumption to use SCTP for point-to-point S1-C/X2-C signalling transport as described in chapter 6.13.4.5 of ‎[2].
The following text is proposed to be added to ‎[5]:
19.2
S1 Control Plane

Single SCTP association per S1-C interface instance shall be used with one pair of stream identifiers for S1-C common procedures and one pair of stream identifiers for S1-C dedicated procedures. MME communication context identifier that is assigned by MME for S1-C dedicated procedures and eNB communication context identifier that is assigned by eNB for S1-C dedicated procedures shall be used to distinguish Ue specific S1-C signaling transport bearer.
20.2
[X2] Control Plane

Single SCTP association per X2-C interface instance shall be used with one pair of stream identifiers for X2-C common procedures and one pair of stream identifiers for X2-C dedicated procedures. Source-eNB communication context identifier that is assigned by source-eNB for X2-C dedicated procedures and target-eNB communication context identifier that is assigned by target-eNB for X2-C dedicated procedures shall be used to distinguish Ue specific X2-C signaling transport bearer.
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