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1 Introduction
The RN architecture was decided in the joint RAN2/RAN3 session during the RAN #69 meeting. Consequently, major relaying procedures have been approved to be included in TS36.300. Then, the discussion on RAN2 is heading towards specific Un procedures. In this contribution, we consider buffer status reporting procedure for efficient relaying on Un uplink.
2 Discussions
RAN2/RAN3 have decided to go for architecture alternative 2 at the joint meeting and RAN2 has already decided to make use of the Rel.8 protocol architecture (MAC, RLC, PDCP, and RRC) on the Un interface. Based on the decisions, we intend to optimize Un uplink procedures to reduce latency because the relaying needs backhaul signaling which increases user plane latency significantly.
2.1 Scheduling Request
Rel.8 provides SR (Scheduling Request) procedure to initially request uplink grants for data transmission. However, the procedure may act as a delay on uplink data transmission since it requires buffer status reporting procedure to inform detailed uplink buffer status. Hence, it is better to minimize the possibility of using the SR procedure on the Un interface.
We suggest the Un interface avoids performing the SR procedure and uses a periodic BSR procedure. The approach is suitable to the Un interface when we consider the characteristic of the interface. The traffic behavior on the Un interface is different comparing it with the Uu interface since the Un interface typically conveys multiple UEs data. Then, when we configure a periodic BSR per RN rather than per UE, the SR procedure can be omitted and it can reduce uplink signaling overhead and latency. The configuration of the periodic BSR on Un can be implemented by using the Rel.8 procedure without introducing any new schemes.
Proposal 1: BSR is used periodically rather than Scheduling Request to reduce uplink latency.

2.2 Uplink SPS

The main motivation of SPS is for voice packet transmission without consuming PDCCH resources in Rel.8. But, our view is that voice packets on the Un could be multiplexed with multiple UEs data, so that the SPS may not give much benefit for the transmission.

On the contrary, when we use the uplink SPS (Semi-Persistent Scheduling) for periodic BSR transmission on the Un interface, signaling overhead and latency could be lessened. The benefit of the SPS is that the scheduling does not require an uplink grant on downlink. Moreover, assuming the MBSFN subframe mechanism on downlink, the effect of latency reduction is increased because the SPS for periodic BSR can be allocated before the MBSFN subframe. 
Let’s assume an MBSFN subframe is configured with 10ms period as shown in Figure 1, uplink grants can be transmitted every 10ms on MBSFN subframes. In the configuration, if a RN tries to transmit uplink data without using the SPS, it needs more than 20ms to receive uplink grants for BSR and data. Using the SPS allocation, the BSR can be transmitted without waiting for an MBSFN subframe and the uplink data can be transmitted by uplink grant on the MBSFN subframe.
[image: image1.png]MBSFN subframe

radio frame
UE UL Data
- Uu interface (UE-Relay) Un interface (Relay-DeNB)
SR BSR Data i Data |
uLtx i [l I I g I :
DLTx i I I I
: UL UL UL

Grant Grant Grant

SPS allocation




Figure 1: UL SPS allocation for BSR (and TA) on the Un interface
Proposal 2: uplink resources for periodic BSR could be reserved by semi-persistent scheduling.

2.3 Early BSR transmission

The BSR procedure is performed to report information about the amount of data in uplink buffer. When we reuse the Rel.8 procedure, the RN can deliver its buffer status to DeNB. However, the procedure is triggered after UE’s uplink data are arrived in the RN’s uplink buffer and the RN reports buffer status by calculating the amount of buffered data at that time. To minimize uplink relaying latency arised from BSR reporting to DeNB, the RN could start the BSR procedure earlier than the current MAC spec.
We propose a RN triggers a BSR procedure right after receiving a BSR from UE. In addition, the BSR (Un) can include both the BSR information from UE and buffered uplink data information. The mechanism works as a early BSR transmission and the DeNB can aware of the RN’s uplink buffer status more quickly. Thus, the DeNB can assign Un uplink resources for possible incoming data into the RN’s uplink buffer. Since the BSR shows the amount of data available for transmission, the RN could guarantee the transmission unless exceptional error occurs. Hence, the UE’s uplink data can be forwarded immediately by the RN without waiting in the RN buffer.
Proposal 3: BSR on the Un interface can include information of BSR on the Uu interface.

3 Conclusion

We investigated uplink procedures for efficient Un interface and described optimized MAC procedures for latency minimization. We summarized the following proposals based on above descriptions:
Proposal 1: BSR is used periodically rather than Scheduling Request to reduce uplink latency.

Proposal 2: uplink resources for periodic BSR could be reserved by semi-persistent scheduling.

Proposal 3: BSR on the Un interface can include information of BSR on the Uu interface.
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