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1. Introduction

RAN2 CR recently approved at TSG (R2-103437) specifies that there is one S1 interface relation between the Relay and the DeNB and one X2 interface relation between the relay and the DeNB. In this contribution, we discuss the sequence of steps in Relay’s S1/X2 setups and Un bearer setup for Relay’s S1/X2-AP.
2. Discussion
We propose that after the Relay attach procedure, the DeNB shall setup the Un radio bearer for Relay’s S1/X2-AP interfaces. Once the Un radio bearer for Relay’s S1/X2-AP messages are activated, the Relay shall initiate the S1 setup and X2 setup, respectively. We illustrate in Figure 1 the sequence of steps in Relay’s S1/X2 setups and Un bearer setup for Relay’s S1/X2-AP.
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Figure 1: Sequence of Steps in Relay’s S1/X2 setups and Un Bearer Setup for Relay’s S1-C and X2-AP
Steps 1 corresponds to the RN attach procedure, as described in TS 36.300. At Step 2 the relay retrieves parameter configuration from O&M.

Trigger for S1 Setup

In order to begin functioning as an RN, the S1 setup procedure needs to be performed. For this procedure to be successful, it is important that the DeNB is ready to accept the RN as a relay. Some of the reasons that the DeNB may not be ready include the case where the CN has denied relay privileges to this specific RN, or that the DeNB is not accepting more relays due to overload.

There is currently no RRC or other method of indicating to the RN that the DeNB is ready, particularly in case of out-of-band relay where there is no relay specific radio configuration. Hence, we propose that the creation of a bearer for S1 messages can be used by the RN to trigger S1 setup, as shown in step 3.
Details of step 3: Steps 3 follows the E-RAB activation/modification procedure inTS 36.300 When the DeNB activates the Un radio bearer for carrying S1/X2-AP messages, the MME needs to specify the TFT (Traffic Flow Template) so that the Relay can filter S1/X2-AP messages into the Un radio bearer. The TFT of the Un radio bearer for S1/X2-AP messages can use the protocol number and the destination port numbers as the filter parameters. The protocol number should be the SCTP protocol number, and the destination port numbers for S1 and X2 are specified by the standard.

Trigger for X2 setup

X2 interface is the next one to be setup after S1. It needs to be clarified which entity (RN or DeNB) triggers X2 setup, in order to prevent a race condition where both nodes wait indefinitely for the other party to do the initiation. A simple solution is to require the RN to initiate X2 setup towards the DeNB.
3. Text Proposal for Relay CR for TS 36.300
4.x.4 
S1 and X2 control plane aspects
The S1 control plane protocol stacks for supporting relaying are shown in 4.x.4-1. There is one S1 interface relation between the RN and the DeNB, and there is one S1 interface relation between the DeNB and each MME in the MME pool. The DeNB processes and forwards all S1 messages between the RN and the MMEs for all UE-dedicated procedures. The processing of S1-AP messages includes modifying S1-AP UE IDs and GTP TEIDs but leaves other parts of the message unchanged. All non-UE-dedicated procedures are handled locally between the RN and the DeNB, and between the DeNB and the MMEs.

The X2 control plane protocol stacks for supporting relaying are shown in 4.x.4-2. There is one X2 interface relation between the RN and the DeNB, and there is one X2 interface relation between the DeNB and every other eNB that the DeNB has an X2 relationship with. The DeNB processes and forwards all X2 messages between the RN and other eNBs for all UE-dedicated procedures. The processing of X2-AP messages includes modifying X2-AP UE IDs and GTP TEIDs but leaves other parts of the message unchanged. All non-UE-dedicated procedures are handled locally between the RN and the DeNB, and between the DeNB and other eNBs.

The S1 and X2 interface signalling packets are mapped to radio bearers over the Un interface.
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Figure 4.x.4-1: S1 control plane protocol stack for supporting RNs
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Figure 4.x.4-2: X2 control plane protocol stack for supporting RNs

The DeNB shall initiate and setup the Un radio bearer for carrying Relay’s S1/X2-AP messages. Upon activation of  Un radio bearer for Relay’s S1/X2-AP message, the Relay shall first initiate the S1 setup and then the X2 setup with its DeNB. 

4. Conclusion

This paper discusses the sequence of steps in Relay’s S1/X2 setups and Un bearer setup for Relay’s S1/X2-AP: 

Proposal 1: Accept the text proposal in Section 3 that specifies the sequence of steps in Relay’s S1/X2 setups and Un bearer setup for Relay’s S1/X2-AP.
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