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1 Introduction
In RAN2#68bis meeting, MBSFN subframe synchronization between DeNB and RN during RN start up [1] has been discussed. And agreements are reached that the DeNB needs to be aware of a restricted set of Un subframes that can be used for Un communication in certain cases. And some open issues are left for MBSFN subframe (re-)configuration. In this document, we analyze these issues about MBSFN subframe configuration and reconfiguration.
2 Discussion
2.1 Requirement of MBSFN subframe coordination
For in-band relay, the resource allocated for Un and Uu is time division multiplexed at TTI granularity. Since the number of UEs served by the RN is dynamically changed and the Uu channel condition is time-variant, if fixed downlink Uu-Un resource allocation is considered, i.e. fixed MBSFN subframe configuration is considered, following problems may be resulted in:

· If too much DL resource was allocated to Un, since no enough Uu resource is available for RN to transmit the data to its subordinated UEs, RN buffer size would increase all the times and the DL data delay to RN-UE would increase accordingly. In the worst case, data are dropped in RN due to buffer overflow. 

· If no enough DL resource was allocated to Un, no data would be buffered in the RN due to the rich Uu resource. Although the buffer delay in the RN is reduced, the cost is that the buffer delay in DeNB may be increased. Meanwhile, since no enough data is available for DL Uu transmission in RN, Uu resource may be wasted.

To well balance the downlink allocation between Un and Uu interface, it seems reasonable to provide a functionality in the Un interface for flexibly coordinating the MBSFN subframe configuration between Un and Uu interface. 
In addition, configuration of MBSFN subframe for Un should also coordinate with allocation of MBSFN subframe for other uses, e.g. MBMS or positioning, especially that MBMS subframes allocation is common throughout the whole MBSFN area.
Therefore, we have a following proposal:

Proposal 1: On the Un interface, it is required to provide a dynamic or semi-dynamic mechanism to coordinate the MBSFN subframe configuration for flexible resource allocation between Uu and Un interface.

2.2 How is MBSFN subframe configured
Based on above analyses, we discuss who controls MBSFN subframe configuration and how to configure or re-configure it.
2.2.1 Who controls
A) OAM controls
There are several implementation modes for OAM controls. 
Table 1 the comparison of OAM control modes 
	OAM configures MBSFN subframe for RN:
	Advantage
	Disadvantage

	By passing through DeNB who transparently transports this information; 
	Uses current OAM mechanism
	OAM or RN needs additionally to inform DeNB this information. 
- For OAM case, it requires coordination of MBSFN subframe timings between RN with DeNB. 

- For RN case, it requires additional signaling over Un interface. 

	By negotiation with DeNB (e.g. according to the RN feedback) and then DeNB notifies RN 
- Informing to DeNB directly and DeNB obeys it; or
- DeNB can reject it and negotiate a better one with OAM
	Current OAM mechanism may be used between OAM and DeNB
	Less signaling overhead 
Getting the Uu or Un interface information, maybe the configuration is flexible.


B) DeNB controls 

DeNB configures the MBSFN subframe for RN:
· Directly
· By negotiation with RN and deciding the configuration for RN

· By negotiation with OAM, and deciding the configuration for RN

RN configures the MBSFN subframe for itself and DeNB has the right to reject it. 
· By proposing a suitable configuration for itself to DeNB. If DeNB cannot support, and then it rejects.    
From [1], considering the possibility for flexible configuration as per the number of RNs connected to the DeNB or the traffic volume, DeNB control is superior. 
For MBSFN subframe (re)-configuration, it shall be considered many factors such as the number of UEs belongs to RN or DeNB, the traffic volume in Un and Uu interface, the quality of two interface etc. Since DeNB knows the Uu and Un interface information well, it’s decision is precise, and it can adjust the configuration more flexibly and more quickly, as well as propose more appropriate configuration to its subordinates stations RNs.
Proposal 2: DeNB controls the MBSFN subframe configuration is more appropriate.
2.2.2 How to configure 

From above, no matter whether DeNB controls or OAM controls, for how to configure the MBSFN subframe, there are two modes: 

· By OAM signaling over Application layer which is transported to RN over the data radio bearer that is set up for carrying the OAM messages over the Un interface.

· By RRC signaling in Un interface 

Based on DeNB control case, when OAM signaling is used, DeNB may negotiate with OAM, and then OAM informs the configuration to RN by OAM signaling; when RRC signaling is used, DeNB inform the configuration to RN by RRC over Un interface.
As for the backhaul link configuration/MBSFN subframe configuration, considering the backward compatibility, the DL subframes {0, 4, 5, 9} and their corresponding UL ACK/NACK feedback subframes {4, 8, 9, 3} in FDD can’t be used as backhaul subframe. The final backhaul subframe configuration solution is in discussion in RAN1. There are at least two alternatives w.r.t. Un subframe allocations: 8ms and 10ms HARQ period [2]. In each alternative, the backhaul subframe configuration is flexible. There are several (typically 8 or 6) basic subsets which can be configured as backhaul separately or jointly. In each subset, there are several DL subframes and its corresponding UL ACK/NACK feedback subframes. The following figures demonstrate how the subsets are configured separately or jointly.
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Figure 1 One basic subset for backhaul in subframes with 8&16ms periodicity [3]
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Figure 2 Four basic subsets for backhaul in subframes with 8&16ms periodicity [3]

For TDD, subframes {0, 1, 5, 6} can’t be used as a backhaul subframe. Hence, for some DL-UL configurations, the available subframe set for Un is actually small. For example, for DL-UL configuration #1, i.e. 3DL:2UL, within 5ms periodicity there is only one downlink subframe. Excluding the subframes for other potential uses, e.g. MBMS or positioning, the number of the MBSFN subframe for the backhaul link is very limited. In this case, OAM signalling is a more appropriate option for configuration.
Considering the MBSFN subframe configuration pattern, the assumption of configuration via OAM signalling and RRC signalling is shown in table 2.
Table 2 the assumption of OAM signaling and RRC signaling
	
	OAM signaling
	RRC signaling

	Considering MBSFN subframe configuration pattern 


	- Number of the MBSFN subframe configuration pattern is small; 

- MBSFN subframe reconfiguration is not frequent.
	- Number of the MBSFN patter is large;

- MBSFN subframe reconfiguration is frequent.


Proposal 3-1: OAM signalling is suitable when the number of MBSFN subframe configuration pattern is small or when MBSFN subframe reconfiguration is not frequent;
Proposal 3-2: RRC signalling is suitable when the number of MBSFN pattern is large or when MBSFN subframe reconfiguration is frequent.

3 Conclusion
This document discusses some issues about MBSFN subframe configuration and reconfiguration. Some specific proposals:
Proposal 1: On the Un interface, it is required to provide a dynamic or semi-dynamic mechanism to coordinate the MBSFN subframe configuration for flexible resource allocation between Uu and Un interface.
Proposal 2: DeNB controls the MBSFN subframe configuration is more appropriate.

Proposal 3-1: OAM signalling is suitable when the number of MBSFN subframe configuration pattern is small or when MBSFN subframe reconfiguration is not frequent;

Proposal 3-2: RRC signalling is suitable when the number of MBSFN pattern is large or when MBSFN subframe reconfiguration is frequent.
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