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1   Introduction

Based on agreements of the RAN2#68bis meeting [1], one of item that needs to be investigated further is the MBSFN configuration. There are several proposals for the MBSFN configuration in the Un interface described in [2].This contribution studies and compares alternatives of the MBSFN sub-frame configuration to operate the Un interface in the relay system. It is shown that the MBSFN configuration downloaded from the OAM system shall be a baseline approach and modifying MBSFN subframe allocation during Un interface being operational should not be excluded in order to provide more flexibility. 
2   Discussion
The RN attach is depicted in the Figure 2-1. In [3], the RN-to-eNB communication utilizes MBSFN subframes for downlink data. For a statically configuration, the MBSFN subframe allocation for the RN-to-eNB link is either statically stored in RN or downloaded from the OAM system depicted in [2] [4] whereas RN could also obtain MBSFN subframe configurations by RRC messages [5] for more flexibility. No matter which schemes are adopted to obtain corresponding MBSFN subframe configurations of the RN-to-eNB link, a basic MBSFN pattern for the Un interface must be activated when the Un interface starts to operate.
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Figure 2-1: RN attach procedure (Take Alt.1 for example)
The static or semi-static MBSFN subframe configurations from the OAM system can serve as the baseline for the Un operation. However, the OAM system is vendor-specific and/or may have difficulty to operate in a multi-vendor RN environment. In addition to the proposed scheme that MBSFN subframe configurations can be provided by RRC messages during RN attach procedure in [2], modifying MBSFN subframe allocation during Un interface operation by RRC messages should not be excluded. 
Considering HARQ mechanisms [6] for the Un interface with collision avoidance and efficiency resource utilization that have been under discussion in RAN1/RAN2, the flexibility to allocate MBSFN subframe configuration of the eNB-to-RN link by RRC messages provides a mechanism to coordinate between the HARQ scheme and the MBSFN subframe configuration. Some proposed HARQ schemes require coordinating the RRC messages to indicate MBSFN subframe configurations for corresponding transmissions, i.e. explicitly self-adaptive HARQ procedure [7]. 
Furthermore, if the MBSFN subframe allocation in the eNB-to-RN link is allowed to be scheduled dynamically, the traffic loading can be adjusted according to the radio resource shared by corresponding UE and RN links. Taking the figure 2-2 for example, there are two possible cases; one is for the new RN attaching to the existing RN environment depicted in the figure 2-2-(a), and the other is for the burst of UE traffic depicted in the figure 2-2-(b). If the subframe utilization is coordinated among RNs, DeNB can dynamically modify the MBSFN subframe utilization of existing RNs to allocate the new RN extra radio resources to extend DeNB’s cell coverage. Also, if dynamically modification of the MBSFN subframe utilization during the Un operation of RN is supported, the utilization of MBSFN subframe allocation could be adjusted according to RN’s traffic loading. However, each reconfiguration to the MBSFN subframe allocation requires extra complexity for coordinating MBSFN subframe configurations between Un and Uu interfaces.
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Figure 2-2: adjust MBSFN configuration for system performance
The respectively disadvantage and advantage to adopt schemes in [2] is depicted in the table 2-1.
	MBSFN configuration
	Pros
	Cos

	Statically stored in RN
	· No extra mechanism to obtain MBSFN configurations
	· MBSFN subframe configurations may vary among different RN-to-eNB links

	Downloaded from OAM
	· centrally maintained MBSFN subframe configurations
	· Multi-vendors environment is challenging with vendor-specific MBSFN subframe configuration in the OAM system

· MBSFN subframe configuration may alter during the Un operation
· Not support dynamically and efficiency resource allocation

	Configured by RRC
	· Support coordinated between the HARQ scheme and the MBSFN subframe configuration
· Improve the overall cell capacity by adjusting the MBSFN subframe configuration
	· Higher control message complexity
· extra complexity for coordinating the MBSFN subframe configurations between Un and Uu


Table 2-1: comparison of three methods – two hop scenario
Furthermore, the link configuration in the Un interface for the multi-hop scenario [8] is different from that for the two-hop. The multi-hop RN network is depicted in the Figure 2-3. The HARQ mechanism in the Un link for the multi-hop scenario is much more complicated than that for the two-hop. Assuming the RN-to-RN link utilizes MBSFN subframes [3] for the multi-hop, the static set of MBSFN subframes configuration stored in RN for the two-hop scenario may not be applicable to the multi-hop scenario, because the MBSFN subframe configuration of the eNB-to-RN link to avoid collision on both downlink and uplink path could be different from that of the RN-to-RN link. Consequently, the mechanism of the OAM system is required to be aware of different network topology of RN during the RN attach procedure. Moreover, to coordinate MBSFN subframe configuration among concatenated multiple Un and Uu links in the multi-hop scenario requires extra complications that must take reconfiguring MBSFN subframe allocation in every link into considerations. 
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Figure 2-3: Uu and Un links in multi-hop scenario 

In summary, the set of MBSFN pattern statically stored in RN is not applicable in the multi-hop scenario whereas it may be possible to download the baseline MBSFN pattern from the OAM system. However, the scheme to synchronize MBSFN pattern for the mobile relay scenario is even more restrictive than that for multi-hop. The comparison to configure MBSFN subframes for Un link among two-hop, multi-hop and mobile scenarios is depicted in the table 2-2.
	MBSFN configuration
	Fixed
	Mobile

	
	Two-hop
	Multi-hop
	Two-hop
	Multi-hop

	Statically stored in RN
	applicable but restrictive
	Not applicable
	Not applicable
	Not applicable

	Downloaded from OAM
	applicable
	Applicable with pre-plan network topology
	applicable but restrictive
	Not applicable

	Configured  by RRC
	applicable
	Applicable, but complicated
	applicable
	Applicable, but complicated


Table 2-2: scheme to configure MBSFN subframes between two-hop and multi-hop scenarios
3   Conclusion

We have analyzed the MBSFN subframe configuration in the Un interface and conclude that 
1. RN may download the baseline MBSFN subframe configuration from the OAM system during RN attach procedure.
2. Although the HARQ mechanism over Un interface is still under discussion in RAN1/RAN2, the flexibility to configure the MBSFN subframe allocation in the Un interface by RRC messages should not be excluded. 
Proposal 1: The baseline MBSFN configurations shall be downloaded from OAM system during the RN attach procedure. 
Proposal 2: Dynamically adjusting MBSFN subframe configuration by RRC messages should not be excluded.

Proposal 3: MBSFN subframe allocations in both multi-hop and mobile RN scenarios require further study.
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