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1 Introduction
In the last meeting, the issues regarding the Un subframe configuration/reconfiguration was discussed. The decision on subframe configuration/reconfiguration by OAM or RRC was postponed to RAN2#70. If subframe configuration/reconfiguration is decided to be done via OAM, what parameters to be reconfigured and activation of Un subframe could also possibly be left to OAM control. However, if the subframe configuration/reconfiguration is done via RRC, the details of reconfiguration procedure need to be standardised. In this contribution, we discuss what needs to be standardised, if RRC signalling is selected to be used for Un subframe re-configuration.

This document does not discuss RRC vs OAM and only needs to be discussed if RRC is chosen as the way forward.

2 Discussion and proposal
The resource allocated for Un and Uu is time division multiplexed to suppress the possible self-interference at relay node. If more resources configured for Uu than the resources on Un, the DL data needs to be buffered at DeNB. On the other hand if the configured resources on Un is more than the resources configured for Uu, the DL data needs to be buffered at relay node. With the appropriate configuration of Un and Uu resources, the additional delay incurred due to the buffering at intermediate nodes can be avoided. Also the appropriate resource configuration could simplify the buffer management at the intermediate nodes and avoid/minimise the possible buffer overflow scenarios. The appropriate subframe configuration mainly depends on the load seen by the relay node, link quality of the backhaul link seen by the relay node and the capability of the relay node. In addition, the load seen by the DeNB and/or the number of relay nodes served by DeNB and the MBSFN configuration for use of MBMS transmission at the DeNB should take into account in the Un subframe configuration for backhaul link.
According the selected network architecture alternative 2, the traffic load seen by the relay node is also visible to the DeNB. Signalling messages for the addition or release of bearers for UEs attached to the relay node are visible to the DeNB therefore the traffic volume changes on the relay node can be detected at the DeNB.

The relay node should report the channel quality of the backhaul link to the DeNB for efficient scheduling. Channel quality reporting similar to Rel-8 procedure can be envisaged for the relay node operation.  The appropriate Un subframe configuration should also take into account the configuration of MBSFN subframe of DeNB. MBSFN subframes of DeNB can be used for other use such as MBMS broadcast and could not be used for the Un communication. If the subframe utilisation is coordinated among RNs, DeNB can dynamically modify the Un subframe utilisation of existing RNs to accommodate a new RN. 

All these changes can either be detected at the DeNB or can be signalled to the DeNB with use of Rel-8 signalling procedures. Therefore, additional signalling from RN to trigger subframe re-configuration is not required. If RRC signalling is selected for Un subframe re-configuration, we propose to have DeNB originate Un subframe re-configuration.
Proposal 1: If RRC signalling is selected for Un subframe re-configuration, we proposed to have DeNB originate Un subframe re-configuration.

The following parameters may be considered in Un subframe configuration/re-configuration. 
a) The DL subframe allocation.

b) The UL subframe allocation.

c) The starting symbol of the R-PDCCH.
d) HARQ timing.

In RAN1, two approaches (implicit and explicit indications) are discussed for the configuration of UL subframes. In implicit approach, UL subframes are determined based on the DL subframe configuration and the association of HARQ ACK/NACK transmission and the DL data reception. If nth DL subframe is configured for Un transmission, n+4th UL subframe is considered as Un UL transmission. According to the explicit indication, the UL and DL subframes are independently configured and association of the DL and UL subframes are explicitly signalled. However, RAN1 has not yet decided on the implicit or explicit indication of UL configuration.
Following the Rel-8 procedure, the UEs are not supposed to receive data beyond the control region of the MBSFN subframe. Only the resource beyond the control region of corresponding Un subframes are used for R-PDCCH and R-PDSCH transmission. For the correct operation the RN, the RN should be informed of the start symbol of the R-PDCCH/R-PDSCH in Un subframes. Possibility for use of fixed start symbol vs configurable start symbol is under discussion in RAN1. 
The configurable MBSFN patterns do not match the Rel-8 HARQ timing which causes collisions and limitations. This is another issue which is being discussed in RAN1. There might be a need for re-configuration of HARQ timing based on the configured Un subframes. 
Out of the four parameters identified, the DL subframe is the main parameter should be considered in the re-configuration. Indication of the UL subframe allocation, starting symbol of the R-PDCCH/R-PDSCH and HARQ timing within the re-configuration depends on the RAN1 agreements.

Proposal 2: At least the DL subframe should be indicated in re-configuration.  Indication of the UL subframe allocation, starting symbol of the R-PDCCH and HARQ timing within the Un subframe allocation is FFS.
The above listed changes requiring a Un subframe re-configuration do not likely to occur in dynamic manner. Therefore, the Un subframe re-configuration can be seen as semi-static re-configuration. More over, the Un subframe re-configuration requires the system information changes of the relay node (Uu interface). Therefore, the Un subframe re-configuration is only possible on a slow time scale. 
If RRC signalling is selected for Un subframe configuration/re-configuration, the DeNB informs the RN of the Un subframe re-configuration. The subframe re-configuration decision may be taken by the DeNB or the DeNB is informed of the decision by OAM. Considering that this signalling will only be used for the Type 1 RN and to avoid any impacts to the Rel-10 UEs and eNBs that don’t support relays, we propos for RN specific RRC messages (eg: UnSubframeReconfiguration and UnSubframeReconfigurationComplete) for the Un subframe re-configuration. The same message can be used for the Un subframe activation. 
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Proposal 3: If RRC signalling is selected,  new RN specific RRC message(s) should be defined.  The re-configuration and activation of Un subframe allocation can be performed by a common RRC message.. 

When the Un subframe is reconfigured, the RN is already functioning as an RN providing communication to the UEs attached to the RN. As discussed above, the Un subframe re-configuration is only possible on a slow time scale. It is expected that only few (one or two) allocated subframes would be changed at most of the time in the Un subframe re-configuration. As the dedicated signalling is used for Un subframe re-configuration message, it is possible to implement a immediate activation of the configured subframe upon completion of the re-configuration. Immediate activation of the Un subframe re-configuration simplifies the system operation. Since there are only a few RNs under a DeNB, it is possible to time the dedication messages for transfer of SI to be sent just prior to the SI change boundary thereby limiting the  uncertainty to a small number of subframes.  However, as changes to Un subframe requires modification to the MBSFN subframe allocation on Uu interface, possible impacts on the Uu communication in case of immediate activation should be studied. 
If an allocated Un subframe is removed from the configuration, there is no impact identified on the Uu communication from the immediate activation of the Un subframe. The corresponding Uu subframe prior to the subframe re-configuration was not used for the Uu communication. Therefore, the relay node could reconfigure the MBSFN subframe allocation at the next SI modification boundary. 

If Un subframe is added in the re-configuration, the corresponding Uu subframe is already be used in Uu communication. However, the relay node has full control of the transmission to the UEs connected to the RN. Therefore, the relay node could temporarily stop the Uu communication on the corresponding subframe until the re-configuration is announced to the UEs. 

From the UE point of view, the UE may expect a PDCCH reception on the corresponding Uu subframe while the communication on the subframe is stopped by the relay node. However, this is only impact the few (one or two) reconfigured subframes until the modification is announced to the UEs at the next SI modification boundary.  Therefore, no real UE impact is identified due to the immediate activation after the Un subframe re-configuration. 
Proposal 4: Un subframe re-configuration is activated immediately after the successful completion of Un subframe re-configuration ie. successful transmission/reception of UnSubframeReconfigurationComplete message. 

3 Conclusion
We analysed the open issues regarding Un subframe re-configuration for Type 1 relays if RRC signalling is selected for the Un subframe re-configuration. We discussed what parameters should be reconfigured and the procedure for the Un subframe re-configuration.

It is proposed that RAN 2 considers the following proposals with regards to the Un subframe re-configuration.
Proposal 1: If RRC signalling is selected for Un subframe re-configuration, we proposed to have DeNB originate Un subframe re-configuration.

Proposal 2: At least the DL subframe should be indicated in re-configuration.  Indication of the UL subframe allocation, starting symbol of the R-PDCCH and HARQ timing within the Un subframe allocation is FFS.
Proposal 3: If RRC signalling is selected for Un subframe re-configuration, re-configuration and activation of Un is performed by a single RRC message. A new RN specific RRC message should be defined for the re-configuration and activation of Un subframe allocation. 

Proposal 4: Un subframe re-configuration is activated immediately after the successful completion of Un subframe re-configuration ie. Successful transmission/reception of UnSubframeReconfigurationComplete message. 
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