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1 Introduction

The Un subframe reconfiguration issue had been discussed in previous RAN2 meetings, and it was agreed that “We will have the possibility to reconfigure the subframe allocation on Un” [1]. But there still exists a problem whether the activation of the updated Un subframe configuration should be synchronized between the Un and Uu interfaces. And if the activation synchronization is required, how to make the Un subframe reconfiguration activation work is not clear. In this document, we further discuss the issues concerning Un subframe reconfiguration activation. 

2 Discussion
2.1 Synchronization for Un subframe reconfiguration activation
When the Un subframe reconfiguration occurs, the available subframe on Uu interface for scheduling UEs connected to the RN cell may vary accordingly. Otherwise, if the available Uu subframe is changed, and the UE has no idea of the configuration change, the UE would suffer from the transmission interrupt. For example, if the original Un subframes are the (3, 6) subframes and the update Un subframes are (3, 6, 7) subframes. After the update, the UE should regard the subframe 7 as an MBSFN subframe, thus only read the first 1~2 OFDM symbols and ignore the other symbols in the subframe 7. But if the UE has not received the SI change notification, the UE would regard subframe 7 as a normal subframe. This would affect the UE’s the measurement performance. In fact, if the mismatch duration lasts more than 200ms, the UE may even suffer the RLF caused by DL out of synchronization. On the other hand, if the activation of Un and Uu is not synchronized, the RN can not schedule UEs in new Uu subframe(s), nor can the RN use those subframes for the Un link between the two activation time. So, those subframes would be under-utilized during the mismatch duration. It also discussed in [3].
Proposal 1: The activation of Un and Uu interface should be synchronized during Un subframe reconfiguration.
2.2 Activation Time of reconfigured Un subframe
Currently, when eNB changes system information, it first notifies the UEs about this change throughout a modification period, which is regarded as ‘change notification’ phase, as shown in the Figure 1. In the next modification period, the network transmits the updated system information. Upon receiving a change notification, the UE acquires the new system information immediately from the start of the next modification period. [2]
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Figure 1 Activation timeline of reconfigured Un subframe 
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Figure 2  Illustration of a case where some UEs miss the paging msg if the activation time is MP(n+1 )
Therefore, to reuse the R8/9 mechanism, the time to activate the reconfigured Un subframes at the DeNB and the Relay, and to activate the reconfigured Uu subframes at the RN and the UEs should be the same, i.e. at the Modification Period Boundary, which is the start point of the subsequent BCCH modification period (MP). Meanwhile, in order to ensure RN having enough time to notify all UEs the system information change by paging message, the RN should delay the action of paging to next BCCH MP(n+1) , subsequently update the configuration of system information on MP(n+2) period. Otherwise, if RN performs paging in current BCCH MP(n), some UEs which awakes to monitor the paging message at the front part of the current BCCH MP may miss the paging message that is used to inform UEs to read the updated system information at the next BCCH MP(n+1). Therefore, it is more robust that the activation time of reconfigured Un subframe is located on the subsequent MP(n+2) boundary of the RN. Note that a later time point such as MP(n+3) is also possible, but not as efficient as MP(n+2).
Proposal 2: It is proposed that the activation time of updated Un subframe should be located on the subsequent (n+2) modification period boundary of the RN, assuming the DeNB re-configures the Un subframe during BCCH MP (n). 
2.3 Un subframe reconfiguration options
The synchronous RRC reconfiguration should be introduced to make this synchronization of Un subframe reconfigured between Uu and Un work. And there are two main choices: the explicit activation method and the implicit activation method.  
· Explicit activation option
In the explicit activation method, an absolute activation time is explicitly carried in the Un subframe reconfiguration or reconfiguration complete message. For example, in figure 2, RN explicitly notifies DeNB the activation time (i.e. the Modification Period Boundary) in the response message, when receiving the Un subframe reconfiguration message. So, the new configuration is not activated until the time of Modification Period Boundary arrives. 
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Figure 2 Explicit Activation Option

· Implicit activation option
In the implicit activation method, no absolute activation time presents in the Un subframe reconfiguration or reconfiguration complete message. And the DeNB is assumed having the knowledge of the BCCH MP of RN [3], by which the DeNB could figure out the activation time, as shown in figure 3. 
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Figure 3 Implicit Activation Option

· Comparison
Comparing the above two options, the overhead of message needed in the implicit option is less than that in the explicit option. For the explicit option, absolute activation time needs to be carried in the reconfiguration or reconfiguration complete message once the reconfiguration procedure occurs. But for the implicit option, the information needed to figure out the activation time only needs be acquired once if the information is not changed. Furthermore, the impact on standardization by the implicit option is less than that of the explicit one due to the modification on RRC Reconfiguration message.
Proposal 3: In order to implement the synchronization of Un subframe reconfiguration between the Uu and Un interface, a synchronous RRC reconfiguration mechanism should be introduced.
3 Conclusion

Proposal 1: The activation of Un and Uu interface should be synchronized during Un subframe reconfiguration. 
Proposal 2: It is proposed that the activation time of reconfigured Un subframe should be located on the subsequent (n+2) modification period boundary of the RN, assuming the DeNB re-configures the Un subframe during BCCH MP (n). 

Proposal 3: In order to implement the synchronization of Un subframe reconfiguration between the Uu and Un interface, a synchronous RRC reconfiguration mechanism should be introduced.  
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