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1 Background 
Type 1 relays operate in a TDM manner such that to avoid self interference they transmit and receive signals at different times. The Relay node receives backhaul traffic from the donor eNB in MBSFN subframes and transmits data to the Relay UE in normal subframes. This is depicted in the Figure below:
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As can be seen above, the timing when eNB to relay transmission can occur must therefore avoid the following:

· The control region from the Relay Node to its relay UE (1-3 symbols in normal subframes and 1-2 symbols in MBSFN subframes ) 

· The control region from the donor eNB to normal UE (1-3 symbols)

· Switching time needed by the Relay node to switch from transmitting to receiving

· The timing alignment assumption between the donor eNB and the relay
Given the many factors and overlapping timings possible, the discussions on the Un interface timing have converged into two alternatives: fixed timing for R-PDCCH starting symbol versus the flexible timing (configurable R-PDCCH start time) with configurability by the network. 
In [1], it is agreed that the set of downlink backhaul subframes during which downlink backhaul may occur, is semi-statically assigned. Other resources that may be considered to be semi-statically assigned are the frequency and time resources where the R-PDCCH is sent. Semi static here would imply re-configuration capability on these resources by RRC signalling from the donor eNB. 

In this contribution, we provide further motivation for a Configurable Un with specific reference to the R-PDCCH starting symbol.
2 A Configurable Un
In RAN2, it was agreed to have possibility for reconfiguration of the subframe allocation on Un during RN operation. However, the details of Un subframe reconfiguration are FFS. This decision to allow reconfiguration provides an available method to (re) configure the starting symbol of the R-PDCCH as well.
A reconfigurable Un allows the Un to be adapted for various reasons such as the load seen by the relay node, link qualities, or changes in OAM configuration. Other motivations include some of the following:

· When the subframe utilisation is coordinated among RNs, the DeNB can dynamically modify the Un subframe utilisation of existing RNs to accommodate a new RN i.e. load balancing between RNs.
· Buffering Consideration: If more resources are configured for Uu than the resources on Un, the DL data needs to be buffered at the DeNB. On the other hand if the configured resources on Un are more than the resources configured for Uu, the DL data needs to be buffered at the 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. Therefore, the appropriate resource configuration could simplify the buffer management at the intermediate nodes and avoid/minimise the possible buffer overflow scenarios.
· Adaptivity to the propagation delay of the backhaul link.  The guard period is designed to compensate the variation of the propagation delay of the backhaul link. In addition, TDD requires a different configuration (as shown in [2]) due to the availability of the GP.
· A fixed configuration has to be designed for the worst case scenario. If the system parameters are configured and optimized in the field deployment during the Relay Node setup, the system could be adapted to the deployment environment with efficient resource utilization and optimized system throughput performance.  

Some of the other parameters that can also be reconfigured for the Un may include the following: 
· The DL & UL subframe allocation (as per already agreement captured in TR36.814).
· The frequency resources for R-PDCCH
· The starting symbol of the R-PDCCH.
· HARQ timing.
Parameters related to the subframe allocation configuration may need to be provisioned before the Relay Node switches from the UE mode to the Relay mode. Other parameter configurations can be performed either in the UE mode or after it switches to the Relay mode. These questions would be addressed in RAN2 when the various options for the RRC signalling are discussed.
3 Other Considerations for R-PDCCH Starting Symbol
The previous section listed the benefits of flexible (re)configuration of the Un. Fixing the starting symbol is unnecessary and in most instances result in in-efficiency.  A typical resource usage comparison between a fixed starting symbol and a flexible configurable starting time shows higher resources available for the configurable case: i.e. a symbol gain of 1 symbol and RB gains depending on the number of RBs used (e.g. number of RNs per eNB). This is based on the assumptions that the starting symbol is 4th Symbol if the starting symbol is fixed, and may be configured to the 3rd or 4th Symbols if the starting symbol is configurable. 

If any attempt were to be made to make the Fixed Starting Symbol option more efficient (e.g. to match to the efficiency of a configurable starting position), additional complexity would be involved through the introduction of data channels in resources unused by the R-PDCCH. This additional complexity would unnecessarily complicate the specification effort in our view.
 

4 Conclusions

In this contribution, we have presented our views and on the benefits on configuring the R-PDCCH starting symbol semi statically to allow the donor eNB to adaptively optimize the Type 1 Relay backhaul. A configurable starting symbol is expected to have minimal impact on the air interface specification, and it is in line with the RAN2 decisions on reconfiguration capability. Furthermore, existing Rel 8/9 UEs already have to start decoding the PDSCH and PDCCH at flexible starting symbols spanning a similar proposed range as for R-PDCCH. Hence, there is also no additional functional complexity for the UE. 

From the RAN1 perspective, the following agreement is proposed:
· The 4th symbol is the default starting symbol for R-PDCCH for the Un backhaul.

· The starting symbol may be reconfigured semi-statically by higher layers. This is outside the scope of RAN1.
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