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1. Introduction
Configuration/reconfiguration of the downlink backhaul subframes was discussed at last meeting, and we have come to the agreement that “we will have the possibility to reconfigure the subframe allocation on Un”. If the Un subframe pattern is modified, RN needs to update its MBSFN subframe information in Uu system information accordingly. In this contribution, we analyse the timing relationship between Un reconfiguration and Uu SI update.
2. Discussion
It has not been decided which entity(DeNB or OAM) should initiate the modification of Un subframe allocation. We think if the initial configuration is done by DeNB via RRC message, the reconfiguration method should be consistent with the initial configuration. Even the initial configuration is taken from OAM, and no matter how dynamic the reconfiguration could occur, it should still be the DeNB that initiates the operation because the purpose of reconfiguration is generally to achieve better performance by taking into account some dynamic factors such as throughput in the cells and channel quality, etc, and only DeNB has such information to make a decision. Moreover, the risk of subframe allocation mismatch between DeNB and RN could be avoided. 
So we propose to reconfigure the Un downlink subframes by DeNB rather than OAM. And the rest part of this contribution is based on this assumption.
Proposal1: the downlink subframes on Un should be reconfigured by DeNB during RN operation.
The main difference between initial configuration and reconfiguration of DL subframes on Un is that, at the time of reconfiguration the RN has already activated relay cells and been serving CONNECTED UEs. The modification of DL subframes on Un will result in the update of MBSFN subframes on Uu.

For backward-compatibility, the procedure of MBSFN subframes update on Uu should follow the procedure in LTE Rel-8. When the network changes the configuration of MBSFN subframes (included in SIB2), the eNB(which is the RN in relay cell) first notifies the UEs about this change by paging and SIB1 indication. In the next modification period, the eNB transmits the updated system information. 
On the access link, the real start point of using the updated configuration is delayed because of the notification period. This delay should also be taken into account in Un reconfiguration, otherwise the RN may risk using the old MBSFN subframes in Uu while the Un subframe in Un has already changed. (See figure 1 below) Even though the notification period is not too long, the mismatch of Un subframes will reduce the throughput of the RN because the RN has a much higher data rate than macro UEs. On the other hand, the mismach of Uu subframes affect not just one or two UEs but all the UEs served in the relay cell. 
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Fig 1: Mis-match between Un subframe and Uu MBSFN subframe during the notification period
Proposal2: synchronization in subframe allocation update should be introduced to avoid the problem caused by mismatch. 

Figure 2~4 depict a solution to this timing issue and explain how the Un reconfiguration should be carried out taking into account the delay of Uu SI update. 
RN1 and RN2 are two relay nodes in the macro cell, furthermore, the BCCH modification period of the two relay cells is different(the period of RN1 is longer than that of RN2) and DeNB has knowledge of RNs’ modification period. DeNB indicates the reconfiguration to RN1 (T1 in Fig1) before indicating to RN2 (T1’ in Fig1), since more delay will be needed by RN1 to notify UEs about the SI changes. Thought the new Un subframe allocation is indicated to RN1 and RN2, it should not be activated immediately until the modification period of T2 is over.
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Fig 2: the reconfiguration procedure on backhaul link
For RN1 or RN2, the indication of DL subframe reconfiguration will trigger the RN to inform UEs about a system information change. At the point of time T2, DeNB and RNs start to use the new DL subframe allocation, and at the same time the new MBSFN subframe allocation starts to take effect.
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Fig 3: the reconfiguration procedure on access link (RN1)
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Fig 4: the reconfiguration procedure on access link (RN2)
Proposal3: after receiving the updated DL subframe allocation on Un, the new allocation is activated automatically after the delay for notification of SI changes on Uu. 

3. Conclusion
In this contribution, we raised a timing issue between Un subframe modification and Uu SI update and proposed a simple solution:
Proposal1: the downlink subframes on Un should be reconfigured by DeNB during RN operation.

Proposal2: synchronization in subframe allocation update should be introduced to avoid the problem caused by mismatch. 

Proposal3: after receiving the updated DL subframe allocation on Un, the new allocation is activated automatically after the delay for notification of SI changes on Uu. 
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