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1.
Introduction
Buffer Status Reporting procedure is used to request radio resource to transfer uplink data.
In this contribution, we discuss how Rel-8 BSR mechanism can be applied to the Relay.

2.
Discussion
2.1 Granularity

In Rel-8, there are two types of BSR. First one is long BSR and the second one is short BSR. With long BSR, a UE can deliver buffer status with the resolution of 4 logical channel groups. Thus, as long as there exist more than one logical channel for a logical channel group, eNB cannot determine whether a specific logical channel has data or not.

These 4 logical channel groups did not pose a serious problem for Rel-8 because BSR is about buffer status of one UE and one UE has small number of configured logical channel in typical scenario. 

However, in the context of relay which handles data for multiple UEs, 4 logical channel groups may not be sufficient. For example, even if one EPS bearer for one UE has small amount of data, a Un bearer that the EPS bearer is mapped to may have a lot of data because there may be many EPS bearer that the Un bearer is connected to. In this case, if BSR reports buffer status per logical channel group, all logical channel groups will always report significant amount of data. Thus, for BSR to deliver more meaningful information to DeNB, finer resolution than logical channel group is needed.
Furthermore, due to the additional hop between DeNB and RN, delay budget will be more demanding. And, because Relay consumes a lot of cell radio resource, DeNB has to have precise information to properly distribute radio resource to both Relay and UEs. Then, it seems necessary to increase resolution of BSR report.
Regarding buffer status report over Un, amount of data can be indicated per logical channel, per QCI or per priority. 
Proposal 1: For BSR over Un, it is proposed to use finer granularity than logical channel group. 
2.2 Happy Bit

In Rel-6 HSUPA, whenever a UE transmits MAC PDU over E-DPDCH, E-DPCCH transmission is also performed. One of the information over E-DCPCCH is happy-bit. This happy bit immediately indicates power status and buffer status of the UE whenever a transport block is transmitted. Due to this happy bit, NB can have accurate picture of UE’s buffer status.

Because Relay handles a lot of data of different QoS requirement, it is beneficial for eNB to have fast and accurate buffer status information from UE. Due to large volume of data, it is probable that the relay frequently performs uplink transmission or the Relay may be in a continuous transmission. In this case, a BSR will be triggered mainly due to expiry of ‘periodic BSR Timer’. Thus, one can say that eNB can frequently get BSR report from UE by using short timer value for ‘periodic BSR Timer’. However, this frequent BSR will increase overhead.

When we look at the current MAC PDU structure, there are two reserved bits per MAC Subheader. Thus, it can be argued that two bits are available per each MAC SDU. Because two bits are always consumed per MAC SDU, it seems better to use these two bits for some other purpose. One of the purposes can be using the two reserved bits as something similar to happy bits of HSUPA.
Using the two reserved bits for buffer status reporting purpose will not add any additional overhead. 
Proposal 2: It is proposed to use two reserved bits of MAC Subheader for buffer status reporting over Un interface.
2.3 UE under RN’s Control
If UEs under RN’s control should see no difference between RN and legacy eNB, it means that the UE should use Rel-8 BSR procedure. Accordingly, whenever the UE RN’s control has some data to send in uplink direction, the UE should send a BSR to RN.
Basically, the data that RN transmits to DeNB comes from UEs under RN’s control. Thus, in simple calculation, by summing the buffer status information received from each UE, RN can know how much data it will have to transmit to DeNB. In short term, amount of data that is successfully received from the UEs but that is not yet transmitted to DeNB is a good indicator that DeNB can use to decide how much radio resource should be allocated to RN. However, in the long term, the information regarding the amount of data buffered in UE is a good indicator that DeNB can estimate how much radio resource should be reserved to handle traffic from RN in the future.
Thus, it is proposed that RN delivers DeNB about the buffer status information of UEs under RN’s control. 

Proposal 3: RN informs DeNB of the buffer status information of UEs under RN’s control.

3.
Proposal

In this contribution, we discussed BSR with consideration of Relay. It is proposed:

· For BSR over Un, to use finer granularity than logical channel group.
· To use two reserved bits of MAC Subheader for buffer status reporting over Un interface.
· For RN to inform DeNB of the buffer status information of UEs under RN’s control.
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