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1 Introduction 

Signalling protocols on Un interface were discussed heavily at RAN3#65. It was agreed that S1AP is terminated in the Relay eNB. Considering previously agreed requirements together with this agreement, it is assumed that it is generally agreed that X2AP is also terminated in Relay eNB. However, there is no agreement on signalling transport protocol stack as:


Architecture A: proposes usage of SCTP/IP

Architecture B: proposes usage of RRC/RLC

We hereby discuss set of requirements S1AP and X2AP place on the signalling transport protocol stack. Based on this analysis propose selection of signalling transport protocol stack on Un interface.
2 Discussion and analysis
2.1 Reliable transport 

S1AP/X2AP require reliable transport in order to support reliable behaviour of the nodes terminating the protocols. SCTP provides reliable transport hence the IP transport service used in architecture A, may utilise DRB based on RLC UM. Similarly, architecture B could use SRB(-s) based on RLC AM to provide reliable transport service for S1AP/X2AP.
2.2 Avoidance of head of line blocking

S1AP and X2AP define common and dedicated procedures that use non-UE associated and UE associated signalling respectively. The reason for differential treatment of signalling for common and dedicated procedures is that time criticality requirements of those two groups of procedures is significantly different. Further, even different UE-s may have significantly different requirements on response time criticality, e.g. UE with emergency calls vs. UE providing simple internet access.
SCTP provides multiple (uni-directional) streams within an association where in-sequence delivery is provided per stream. Therefore it is specified in 36.412/36.422 that more than two pairs of SCTP streams shall be used within an S1-C/X2-C association. It should be additionally noted that S1-C and X2-C use different SCTP associations.  

In case of architecture B, RRC/RLC provide the similar service by introducing multiple SRB-s. It should be noted that the number of SRB-s with RLC AM is currently limited to two and those are already consumed by the RRC communication between the Relay eNB and Donor eNB. Hence in order to fulfil the requirements posed by S1AP and X2AP, at least 6 additional SRB-s based on RLC AM have to be supported by RRC.
2.3 Negotiation of number of signalling bearers
The number of “bearers” for what reliable transport with in-sequence delivery should be provided is a matter of interpretation of the operating condition and the node capability. In order to assure then interoperability between two nodes, a negotiation procedure shall be supported to define the number of “bearers” used between the pair of nodes. 

This requirement is specified in 36.412/36.422 that states that “more than two pairs of streams per association should be used”, i.e. there is no fixed number defined. SCTP supports negotiation of the number of streams at the initialisation of the SCTP association.
Considering architecture B, RRC defines on the other hand fixed number of SRB-s.

2.4 Addressing of S1-C and X2-C
Architecture A with proxy in Donor eNB defines both S1-C and X2-C between the Relay eNB and Donor-eNB. The same applies for architecture B. In order to assure efficient implementation S1-C and X2-C shall use clearly distinguishable signalling bearers. 

In case of SCTP based signalling transport, S1-C and X2-C use different SCTP associations. In case of architecture A, it is very likely that common IP address for S1-C and X2-C is used each terminating node. However, separation of “signalling bearers” is achieved by usage of different port numbers.
Again considering architecture B, RRC does not provide port concept

3 Conclusion and proposal
Set of requirements posed by S1AP and X2AP on signalling transport have been discussed and analysed in previous chapter. Architecture A fulfils all the requirements as the signalling protocol stack is not changed. However, the same set of requirements have not been defined for RRC signalling transport because it is a protocol intended to operate between different set of nodes compared to S1AP/X2AP. Hence, for the architecture B to be able to fulfil the requirements posed by S1AP/X2AP, RRC functionality needs to be significantly extended.

Although RAN2 is responsible for RRC and is expected to analyse the complexity associated with extensions described above, it seems to be significant impact on RRC looking the problems even from RAN3 perspective. 

Therefore we propose that 

a) RAN3 agrees that SCTP/IP is used for S1AP/X2AP signalling transport on Un interface; and
b) The agreement is captured in the applicable chapter of the Relay TR.
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