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1. Introduction
In the email discussion after the last meeting, the start up sequence of the RN was studied for all alternatives (see [1]). The start up sequence can be divided into following parts. 
1)
Attach to the network via the Rel-8 UE attach procedure.
2)
Authentication and configuration download from the O&M server.

3)
Establishment of the necessary S1/X2 interfaces.

Although it seems that the abovementioned steps can be realized by combinations of already specified procedures, in order for the RN to go into normal operation, some extensions might be required for the existing protocols. This document investigates the necessary extensions from the Un and Uu (Relay-UE) link configuration perspective. 
2. Issue1: MBSFN subframe synchronization

For in-band relaying, creating “gaps” in the RN-to-UE transmission is needed in order for the RN to avoid interference to its own receiver for the Un downlink, unless sufficient isolation of the outgoing and incoming signals is provided (see [2]). Such gaps need to be known by the UEs under the RN, so that proper measurements can be made. A viable way to do this is by signalling MBSFN subframe configuration on the Uu link.
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Figure 1: Example of RN-to-UE communication using normal subframes (left) and eNB-to-RN communication using MBSFN subframes (right) [2]. 
At the DeNB, downlink data on the Un link has to be scheduled on MBSFN subframes in the Uu link configured by the RN. Therefore, the DeNB needs to have knowledge of the MBSFN subframe configuration for the RNs connected to the DeNB. Hence, some procedure is necessary for the DeNB to acquire the MBSFN subframe configuration before the RN goes into normal operation. 
Proposal 1: The DeNB should be able to acquire the MBSFN subframe configuration set in the RN during the RN start up procedure.
2.1 Initial Study of MBSFN subframe synchronization
In general, there are two approaches for the DeNB to acquire the MBSFN subframe configuration in the RN. 

Alternative 1: The RN stores its MBSFN subframe configuration statically or downloads it from the O&M server. The RN notifies the DeNB of the configuration during the start up procedure. 

Alternative 2: The DeNB manages the MBSFN subframe configuration for the RNs connected to the DeNB. When the RN requests connection setup to the DeNB during start up, the DeNB sends back a response message with MBSFN subframe configuration for the RN, if the request is accepted. How the DeNB identifies “RN” is studied in [3]. 

Table 1: Comparison of alternatives.
	
	Alternative 1
	Alternative 2

	note
	· Only static configuration is possible.
· Coordination of MBSFN subframe timings among multiple RNs is difficult.
	· Semi-static configuration as per the number of RNs and the traffic volume, etc. is possible.

· Coordination of MBSFN subframe timings among multiple RNs is possible.




Table 1 compares Alternatives 1 and 2. Considering the possibility for flexible configuration as per the number of RNs connected to the DeNB or the traffic volume, Alternative 2 is superior. Since this is a functionality on the radio interface, it should be realized by the Un RRC protocol. 

Proposal 1-1: The DeNB should manage MBSFN subframe configurations for the RNs connected to the DeNB. 

Proposal 1-2: MBSFN subframe synchronization should be realized by the Un RRC protocol. 
3.
Issue 2: SFN synchronization

In addition to MBSFN subframe configuration synchronization between the DeNB and the RN, SFN synchronization is required in order to avoid simultaneous transmission and reception at the RN. Figure 2 shows an example. The DeNB has to make sure that it allocates resources to the Un transmissions at the right timings, at which the RN advertises to be in MBSFN. While the DeNB could maintain the SFN/ subframe timing difference between the Un and Uu interfaces, it seems to be much simpler if the Un and Uu interfaces are SFN synchronized.
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Figure 2: Example showing the need for SFN synchronization.
In order to achieve SFN synchronization, the RN could simply align its Uu SFN timing to the SFN timing observed on the BCH from the DeNB. An issue to be clarified is whether the DeNB needs to be aware of the SFN synchronization status in the RN or not. If this needs to be known by the DeNB, some standardized procedure might be necessary. To prevent any misalignment and potential interference, it might be desirable if the RN indicates its status to the DeNB before the DeNB starts scheduling on the RN. This is for further study. 
Proposal 2: The RN should acquire SFN synchronization with the DeNB during its start up procedure. Whether the synchronization status needs to be solicited to the DeNB is FFS.
4.

Conclusion and proposal
This document investigated some of the extensions from the Un and Uu link configuration perspective during the RN start up. 
Proposal 1: It is proposed that procedures for the DeNB acquiring RN’s MBSFN subframe configuration during the RN start up should be defined. 

Proposal 1-1: The DeNB should manage MBSFN subframe configurations for the RNs connected to the DeNB. 

Proposal 1-2: MBSFN subframe synchronization should be realized by the Un RRC protocol.
Proposal 2: The RN should acquire SFN synchronization with the DeNB during its start up procedure. Whether the synchronization status needs to be solicited to the DeNB is FFS.
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