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1
Introduction

In RAN2 #65bis, a few decisions were made for type-1 relays. The interface between the relay node and the donor eNB is now being referred to as the Un interface. In this contribution, we discuss and propose some additional MAC sublayer functions at the donor eNB. 

2
Additional MAC sublayer functions of donor eNodeB
The following additional functions are expected at the donor eNB to support the Un and Uu interfaces.
2.1 Priority handling between relay nodes and UEs

The donor eNB will be serving relay nodes through the Un interface and some UEs directly through the Uu interface. Therefore, it has to perform priority handling not just across UEs but also between relay nodes and between relay nodes and other UEs, with the knowledge of the number of UEs each RN is serving. 

2.2 Flow control between donor eNB and relay nodes

For downlink transmission to the UEs under the coverage of a relay, the donor eNodeB has to forward the data to the RNs. It needs to be ensured that the relay always has enough data for its downlink transmission and is not starved. In other words, if data meant for UEs served by a relay node are buffered at the eNodeB, but the buffer at the relay node is empty, then the downlink transmission opportunities in the relay-UE link will be wasted. Moreover, to exploit multi-user diversity, the relay node should have data for as many users as possible. The availability of data meant for multiple users can improve the throughput of the air interface link between relay and UEs. So there is a need for a flow control mechanism between the donor eNodeB and relay nodes.
2.3 Handover of UEs between RN and donor eNB

The relay operation introduces a special mobility case of UE handovers between relay nodes and the donor eNB serving that relay node. However, this special case is likely to happen fairly frequently with relay operation. Because the logical channel of the UE will already exist at the donor eNB with potentially some data buffered, it is unnecessary to treat this as a new logical channel for efficiency reasons. For example, for a UE handing over from an RN to the donor eNB serving that RN, any buffered data need not be discarded/forwarded.
As a result of this, the donor eNB has to maintain a dynamic mapping of the logical channels of a given UE and the transport channels on to which it is mapped. For example, for a UE handing over from an RN to the donor eNB serving that RN, the donor eNB should no longer multiplex the UE’s data in a transport channel meant for the RN. 

3
Conclusions
We request RAN2 to discuss the issues raised in this contribution and see if the following conclusions can be agreed:

Conclusion: The list of services and functions of the MAC sublayer from 36.300 is updated for the donor eNodeB as follows:

The main services and functions of the MAC sublayer at the donor eNodeB include:

-
Mapping between logical channels and transport channels;
-
Maintaining the dynamic mapping of logical channels to transport channels based on UEs served by the relay nodes;
-
Multiplexing/demultiplexing of MAC SDUs belonging to one or different logical channels into/from transport blocks (TB) delivered to/from the physical layer on transport channels;
-
scheduling information reporting;

-
Error correction through HARQ;

-
Priority handling between logical channels of one UE;

-
Priority handling between UEs and relay nodes by means of dynamic scheduling;

-
Transport format selection;

-
Padding;

-
Flow control between donor eNB and relay nodes






























