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1. Introduction
This paper attempts to identify an issue on System Information (SI) acquisition by Relay Node (RN) in RRC_CONNECTED when a change has occurred in the SI messages and to discuss possible solutions to the identified issue.
2. Issue on SI acquisition by the RN
The RN can apply the same SI acquisition procedure as a UE can do this, when the RN attaches to the network. Once the RN starts its operation, the RN is always in RRC_CONNECTED, since the RN needs to serve the data transmission and reception towards both the DeNB and the UE any time as proposed in [1]. As such, it is sufficient for the RN to acquire the SI messages only when a change has occurred in the SI messages. However, for in-band operation, in which case resource partition between Un and Uu is required, once the RN starts its operation and activates MBSFN subframes for the resource partition operation, the RN cannot receive the SI messages, since the RN can only receive PDSCH on MBSFN subframes in Uu link configured by the RN. In particular, the RN cannot receive MIB and SIB1, since these SI messages are scheduled in subframe #0 and #5 which are non-MBSFN subframe and the RN may schedule downlink transmission to the UE on these subframes, if SFN between Un and Uu is synchronized. Although other SIBs (SIB2 – 12) can be scheduled in any subframes dynamically, there still remains limitation on the SI message scheduling to make sure the reception by both the RN and the UE directly connected to the DeNB. As such, The RN specific method to receive the change in the SI messages has to be studied. Hence, the following is proposed. 
Proposal 1:
The RN specific method to receive the change in the SI messages should be studied for in-band operation with resource partition. 

3. Solutions
To solve this issue, following two approaches can be considered. 

Alternative 1:

Dedicated signalling to the RN on Un [1]

Alternative 2:

RN specific BCCH transmission on Un

In alternative 1, the RN acquires the SI messages on DCCH/DL-SCH/PDSCH on MBSFN subframes in Uu link, when the SI changes. The SI messages are sent by the DL-DCCH-Message, and hence, following specification impacts can be foreseen. 

· The MasterInformationBlock, SystemInformationBlockType1 and SystemInformation messages need to be defined as alternative PDU type in the DL-DCCH-Message. 
· Signaling radio bearer and RLC-SAP need to be defined for the transmission on DCCH, which would be SRB1 and AM. 
With regards to backhaul link efficiency, the overhead caused by the dedicated signaling is proportional to the number of the RN connected to the DeNB. 
In alternative 2, BCCH are transmitted on DL-SCH/PDSCH on MBSFN subframes in Uu link in order for the RN to receive the SI messages on the MBSFN subframes, when the SI changes. For this to work, following specification impacts can be foreseen. 
· RN specific RNTI for BCCH transmission needs to be defined (e.g., RN-SI-RNTI).
· The MasterInformationBlock message needs to be defined as alternative PDU type in the BCCH-DL-SCH-Message. 
· RN specific BCCH transmission repetitions (if needed)
With regards to backhaul efficiency, the overhead caused by the RN specific BCCH transmission is not proportional to the number of the RN, since the SI messages are broadcasted to the RNs. 
4. Summary and proposal
This paper identified the issue on SI acquisition by the RN in RRC_CONNECTED when the SI has changed. The following proposal was made. 

Proposal 1:
The RN specific method to receive the change in the SI messages should be studied for in-band operation with resource partition. 

To solve this, two approaches can be considered and summary of the analysis performed in this paper is shown in Table 1. To support at least coverage-improvement scenarios, Alternative 1 seems to be sufficient. However, the solution needs to be studied for further. 
If RAN2 agrees on the proposal, it is also proposed to discuss the solution for further in RAN2. 
Table 1: Summary of the alternative analysis
	
	Alt. 1: Dedicated signalling to the RN on Un
	Alt. 2: RN specific BCCH transmission on Un

	Specification impact
	· Addition of the MIB, SIB1, SI messages in the DL-DCCH-Message
· SRB and RLC-SAP for SI message transmission on DCCH
	· RN specific RNTI for BCCH transmission
· Addition of the MIB message in the BCCH-DL-SCH-Message
· RN specific BCCH transmission repetitions (if needed)

	Backhaul efficiency with respect to the number of RNs
	· The overhead is proportional to the number of RNs.
	· The overhead is constant and irrespective of the number of RNs.
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