3GPP TSG RAN WG1 Meeting #58bis
R1-094104
Miyazaki, Japan, October 12 – 16, 2009


Agenda Item:
7.8.1
Source:
Samsung
Title:
Considerations on Multiple HARQs in Type I Backhaul Link Transmission
Document for:
Discussion and Decision
1 Introduction
Type I relay uses inband backhauling for the relay traffic.  Some resources are set aside for the backhaul link and cannot be used by the access link.  It is agreed that at least the following scheme will be supported:
· DeNB → RN and RN → UE links are time division multiplexed in a single frequency band (only one is active at any time)

· RN → DeNB and UE → RN links are time division multiplexed in a single frequency band (only one is active at any time)
Due to the relay transmitter causing interference to its own receiver, simultaneous eNB-to-relay and relay-to-UE transmissions on the same frequency resource may not be feasible.  One way to handle the interference problem is to operate the relay such that the relay is not transmitting to terminals when it is supposed to receive data from the donor eNB, i.e. to create “gaps” in the relay-to-UE transmission.  In LTE system, these “gaps” can be created by configuring MBSFN subframes[1]. 
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Figure 1: MBSFN Configuration for Access and Backhaul Link Transmission 
For the backhaul control and data channel, it is also agreed that the set of downlink backhaul subframes is semi-statically assigned and the set of uplink backhaul subframes can be semi-statically assigned, or implicitly derived from the downlink backhaul subframes using the HARQ timing relationship.  R-PDCCH is used to dynamically or “semi-persistently” assign resources for the downlink backhaul data channel R-PDSCH and the R-PDCCH is also used to dynamically or “semi-persistently” assign resources for the uplink backhaul data channel R-PUSCH. 
2 Discussion

Based on current type I relay assumption, RN has fewer opportunities to receive data from donor eNB.  When the RN is allowed to receive backhaul data, it still needs to share the resource with other RNs and macro-cell UEs (UE connected to donor eNB directly).  In order to send more backhaul data from donor eNB to RN with less transmission opportunities, some enhancements for the current LTE control information are necessary.  
2.1 Multiplexing of TB on Backhaul

In [2] it is proposed that the TBs of multiple R-UEs can be bundled over backhaul and one bit ACK/NACK of multiple TBs is used.  This can be used for both uplink and downlink.   The bundling or multiplexing of TBs over backhaul can be done either on L1 or higher layers.  It is pointed out in [2] that a single TB in error will cause retransmission for the whole bundle.  Although normally the relay channel will not change so fast, it is not clear at current stage the gain about multiplexing of TB on backhaul.
2.2 Multiple HARQ Processes for Backhaul Transmission
Another possible enhancement is to allow more than one HARQ process to one RN simultaneously.  Figure 2 illustrates downlink multiple HARQ processes (one or two) for one RN in a subframe with existing rel-8 timing.  In subframe one there are two HARQ processes.  RN will process and send ACK/NACK on each HARQ process independently.  Each HARQ process can have the same or similar procedure and control information as rel-8 system.  By allowing multiple HARQ processes in one subframe, we can transmit more data in the backhaul link.

It should be noted that in the figure below, the number of HARQ processes can be changed from subframe to subframe.  Sometimes we have two HARQ processes and sometimes we only have one.  We can fix the number of HARQ processes, for example two, to reduce the control information.
The enhancements introduced by multiple HARQ processes could be done at physical layer or higher layer.  It is not clear which way is more efficient and some further studies may be needed.
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Figure 2: Multiple HARQ Processes for One RN 
3 Conclusion

This contribution discusses how to enhance the control information so that more backhaul data can be transmitted in the limited available subframes.  Several schemes are discussed and one of them is to allow multiple HARQ processes in one backhaul subframe.  Some further studies are needed to support multiple HARQ processes at backhaul.
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