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1. Introduction
It has been agreed that S1-MME/S1AP is terminated in the relay node (RN). It remains to be concluded whether S1-AP should be transported on SRBs or on DRBs over the Un. This contribution list set of requirements on signalling transport applicable for S1AP/X2AP and compares the alternatives of transporting S1AP over SRBs or DRBs over Un. It is concluded that transporting S1-AP over Un U-plane is preferable. 
2. S1AP/X2AP requirements on signalling transport 
S1AP/X2AP define the following requirements on signalling transport:

a) reliable transport;

b) integrity and confidentiality protection;

c) mechanisms to avoid head-of-line blocking;

d) negotiation of signalling bearers;

e) addressing of S1-C and X2-C.
The background of the requirements is discussed in detail in ‎[2].

3. C-plane vs U-plane transport

3.1. Reliable transport

If S1AP/X2AP are transported over Un U-plane, S1AP/X2AP assumed to be carried over SCTP/IP while the utilised DRB is based on RLC UM as the SCTP layer already provide the reliable transport.

If S1AP/X2AP are transported over Un C-plane, S1AP/X2AP assumed to be carried over SRBs while the SRBs are based on RLC AM to provide the reliable transport.

3.2. Integrity and confidentiality protection

If S1AP/X2AP are transported over Un U-plane, then integrity protection need to be extended to DRBs as DRBs currently provide only confidentiality protection. However, since current PDCP includes integrity protection functionality for SRBs, it is expected to be simple and straightforward to extend the PDCP integrity protection to the Un U-plane if needed.
If S1AP/X2AP are transported over Un C-plane, the integrity and confidentiality protection is already provided by SRBs.

3.3. Mechanisms to avoid head-of-line blocking
If S1AP/X2AP are transported over Un U-plane, then usage of multiple pair of SCTP streams (more than 2 for S1AP and more than 2 for X2AP)  provides mechanism to avoid head-of-line blocking as in sequence delivery is provided per stream.

If S1AP/X2AP are transported over Un C-plane, then at least 6 additional SRBs on RLC AM have to be defined as currenly defined SRB1 and SRB2 are already utilised by RRC functions for the Relay. Considering that those additional SRBs are not used on Uu interface, Un interface introduces considerable impact  on RRC. Further study may be needed to see if the impact would be extended to eNB-UE procedures on Uu interface.

3.4. Negotiation of signalling bearers

If S1AP/X2AP are transported over Un U-plane, then SCTP provide mechanism to negotiate number of streams per association at the initialisation of the SCTP association.

If S1AP/X2AP are transported over Un C-plane, then mechanism to negotiate the number of SRBs should be supported. Considering that fixed number of SRBs are currently defined with predefined usage, then additional negotiation functionality has to be defined in RRC where both Relay eNB and Donor eNB could express the number of SRBs that should be established separately for S1AP and X2AP. This is completely new concept for RRC with significant protocol impact. Further study may be needed to see if the impact would be extended to eNB-UE procedures on Uu interface.

3.5. Addressing of S1-C and X2-C

If S1AP/X2AP are transported over Un U-plane, then different SCTP associations are used for S1-C and X2-C. Even if the IP address is shared by S1-C and X2-C in both Relay eNB and Donor-eNB, the associations could still be distinguished as different SCTP port numbers are used for S1-C and X2-C.

If S1AP/X2AP are transported over Un C-plane, then port concept has to be introduced for SRBs fixed allocation of SRBs can not be used considering the previous requirement. Hence again additional functionality has to be defined in RRC that is completely new concept with significant protocol impact. Further study may be needed to see if the impact would be extended to eNB-UE procedures on Uu interface.
4. Conclusion and proposal

Since S1-MME between RN and MME-UE (i.e., the UE related S1-AP) is not related to control of the backhaul/Un link, the UE related S1-MME traffic should typically be regarded as U-plane traffic over the Un link.If needed, extending the current PDCP integrity protection to PDCP U-plane for Un is perceived as significantly less intrusive and less complex than changing the SRB model to support the S1-MME stream model. 

Based on the above discussion and findings it is concluded that it is preferable to transport S1-AP over SCTP/IP over Un U-plane. 

Proposal :
It is proposed to agree that S1-AP is transported over SCTP/IP over Un U-plane and, if needed, PDCP provides optional integrity protection of the Un U-plane.
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