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1. Introduction

Initial Un configuration and reconfiguration methods have been discussed in the recent RAN2 meetings. Although no agreement has been made, this paper addresses an issue and possible solutions on how the Un reconfiguration is executed by RRC.
2. Discussion
2.1. Issue on Un reconfiguration
Suppose that RRC signalling is used for the Un subframe reconfiguration, how to align the subframe reconfiguration timing between the DeNB and the RN needs to be clarified. Fig.1 shows the case where updated configuration is activated upon receiving and processing the RRC message at the DeNB and the RN, respectively. In this case, the RN updates the Un configuration earlier than the DeNB. Hence, the RN may not be able to receive downlink data scheduled on the old configuration until the DeNB updates the Un configuration. A solution to avoid the data loss due to the configuration mismatch has to be investigated. 
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Figure 1: Issue on Un reconfiguration by RRC signalling
2.2. Solutions
To overcome with this, following three solutions can be considered: 
Solution 1

Predefined activation timing
Predefined activation timing is introduced to synchronize the subframe reconfiguration between the DeNB and the RN as illustrated in Fig.1. An example of the activation timing is SFN wrap around after the RRC procedure for the reconfiguration is completed. Another example is BCCH modification boundary. At the first boundary after the RRC procedure, the RN starts to broadcast change notification on the RN-Uu. At the second boundary, Un subframe configuration is updated at the same time between the DeNB and the RN. 
With this approach, the abovementioned issue can be avoided, since the updated configuration is activated at the same time between the DeNB and the RN. 
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Figure 1: Predefined activation timing
Solution 2

Have a transition state at the RN
In this solution, upon receiving and processing RRC message for reconfiguration, the RN activates both old and updated configurations on the Un. Namely, the RN receives downlink data on both old and updated MBSFN subframes in the RN-Uu. At the BCCH modification boundary on the RN-Uu when the updated MBSFN subframe configuration is valid, the RN deactivates the old configuration on the Un and receives downlink data only on the updated MBSFN subframes. How to change the system information on the RN-Uu is the same as Solution 1. 
With this approach, the abovementioned issue can be avoided, since the RN can receive downlink data on both the configurations while the DeNB modifies the subframe configuration. 
It is noted that the RN can schedule downlink data to the UE on non-MBSFN subframes while the old and the updated configurations are activated on the Un. Hence, no DL interruption is occurred on the RN-Uu.
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Figure 2: Have a transition state at the RN
Solution 3

Have a transition state at the DeNB

In this solution, the DeNB activates both old and updated configurations on the Un while RRC signalling is executed. In this case, the activation of both the configurations means that the DeNB schedules downlink data to the RN only on overlapped MBSFN subframes between the old and the updated configurations. How to change the system information on the RN-Uu is the same as Solution1. 
With this approach, the abovementioned issue can be avoided, since the downlink data is scheduled only on the overlapped MBSFN subframes while the RN modifies the subframe configuration.

It is noted that the DeNB has to suspend the downlink scheduling if no MBSFN subframe configuration is overlapped between the old and the updated ones. Hence, DL interruption is occurred on the Un.
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Figure 3: Have a transition state at the DeNB
2.3. Analysis
Table 1 shows comparison result of the abovementioned solutions. 
With regards to Solution 1, the predefined activation timing has to be synchronized between the DeNB and the RN. It means that for instance, if BCCH modification boundary is used for the activation timing, the modification boundary and the modification period have to be synchronized between the two nodes. In case of SFN wrap around, SFN synchronization is required.
With regards to Solution 2, the RN has to receive the downlink data on both the old and the updated configurations while executing the reconfiguration. However, since the RN can schedule the DL data on the RN-Uu during that time, no significant issue is foreseen. 
With regards to Solution 3, there is the case where the downlink scheduling has to be suspended as abovementioned. Although the suspended time is not expected to be large, it should be avoided unless other solutions have significant issues. 
From the above analysis, it is considered that Solution 2 is superior to the other solutions. 

Table 1: Solution comparison
	#
	Solution 1
	Solution 2
	Solution 3

	DL interruption
	No interruption
	No interruption
	There is the case where DL interruption is occurred on the Un.

	DeNB impact
	No impact
	No impact
	DL data needs to be scheduled taking the old and the updated configurations into account.

	RN impact
	No impact
	Both the old and the updated configurations need to be activated for DL data reception on the Un
	No impact

	Operation impact
	Activation timing synchronization is required.
	No impact
	No impact


3. Summary and proposal
This paper addressed the issue on Un reconfiguration by RRC. In conclusion, the following is proposed: 
Proposal
The RN should be able to receive downlink data on both old and updated MBSFN subframes in the RN-Uu while executing Un reconfiguration.
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