
3GPP TSG-RAN WG2 #86
R2-142277
Seoul, Republic of Korea, 19th – 23rd May, 2014
Agenda Item:

7.4.2.1
Source:



ETRI

Title:




BSR for D2D communication
Document for:

Discussion and Decision
1. Introduction
During the RAN1/RAN2 meetings, major open issues related to resource allocation for D2D communication were resolved. Based on the discussion, it was decided to have an e-mail discussion on the detailed procedures of resource allocation and we have provided our opinion on the e-mail reflector.

· [LTE/D2D] Resource allocation details for D2D Communication (Ericsson)
-
Further details based on the agreements made so far
-
Progress e.g. the mode selection
-
Take into account progress in RAN1. 
=>
Intended outcome: Email discussion report 

In this contribution, we describe our intention of D2D resource allocation more specifically and suggest the possible BSR procedure for eNB controlled D2D communication.

2. Discussions
According to TR 36.843, Mode 1 is an eNB controlled mechanism and the existing LTE procedure is reused for D2D resource allocation. We fully support the agreements captured in the TR and this approach minimizes complexity and provides consistent operation between D2D and legacy communications. In this section, we try to describe remaining issues which would be essential to D2D resource allocation procedure.
2.1 D2D MAC PDU
Regarding the RAN2 agreement on D2D MAC PDU format, a MAC PDU is composed of MAC (sub)headers and RLC PDUs. A MAC subheader contains an LCID of one MAC SDU which allows multiplexing of multiple logical channels in a MAC PDU. Even though the multiplexing of multiple group data in one MAC PDU is not clearly specified, the multiplexing cannot be supported since the MAC (sub)header can comprise only one L2 target ID according to the TR.
-
The MAC header comprises a L2 target ID which allows filtering out packets at MAC layer.

-
MAC sub header contains LCIDs (to differentiate multiple logical channels).

In addition, the filtering of D2D transport block on PHY layer can be supported by restricting multiplexing of multiple groups. Therefore, one D2D MAC PDU would be better to include one group data and multiple PDU transmission is required for multiple groups.
Proposal 1. Data for multiple D2D groups cannot be multiplexed in a MAC PDU.

2.2 D2D Scheduling for Mode 1
The main use case of the D2D communication is voice service for public safety, so semi-static scheduling of eNB should be considered to continuously transfer voice traffic via D2D resources. As D2D data communication is performed directly among UEs without relaying of eNB, frequent control of eNB must be avoided to reduce signaling between eNB. In addition, eNB’s short-term control may not increase system performance since broadcast mechanism is assumed for D2D communication.

Following the existing LTE procedure, the SPS mechanism can be applied to the semi-static scheduling with minor modification. Based on the SPS operation, D2D scheduling can be described as follows:

· Tx UE transmits D2D BSR to eNB by using the LTE procedure. 

· eNB schedules and allocates D2D control and data resources semi-statically.

· eNB transmits control information via PDCCH. The control information may include interval.
· Tx UE broadcasts D2D control and data channels using the allocated resources.

· Tx UE continuously transmits voice packets every SPS period. If the D2D buffer is empty, the Tx UE stops transmission temporary.

· If the eNB receives empty BSR from Tx UE, it releases D2D resources by PDCCH.

Proposal 2. Semi-static allocation, similar to SPS should be a baseline for Mode 1.

2.3 D2D-BSR 
We’ve already expressed our view about the D2D-BSR format on the e-mail reflector and the existing BSR format can be reused for D2D communication. In addition, group ID would be needed to differentiate BSRs among different groups. 
For BSR procedure, the following issue would be discussed for the efficient handling of D2D communication.

· Regular BSR: to reduce signaling for BSR and D2D grant, UE doesn’t trigger a BSR when D2D buffer is empty during a short time period. 

· periodic BSR timer (periodicBSR-Timer): configure with longer value for D2D transmission, but the spec. change isn’t required.
· retransmission timer (retxBSR-Timer): no change is required.
The existing BSR uses various types of formats, Long BSR, Short BSR, and padding BSR. So whether the entire format is reused for D2D-BSR needs to be considered. In our view, all formats can be utilized to efficiently accommodate MAC PDU situation but the existing BSR procedure should have a higher priority. For example, when the UE has a room for sending a padding BSR, the UE selects a LTE BSR first and then a D2D-BSR is added next.
Proposal 3. Signalling for BSR should be reduced to minimize signalling overhead.

2.4 D2D Grant for Mode 1
Considering the LTE procedure, the PDCCH for UL transmission can be applicable to the D2D Grant. However, there exists the major difference between UL transmission and D2D transmission. A misalignment of resource allocation may cause severe problems since the D2D transmission runs without interaction between eNB and transmission UE. For example, if a broadcast UE decodes a D2D Grant differently (e.g. location of transmission resources), the UE may broadcast control and data channels through misaligned resources and it couldn’t be resolved easily.
As a simple solution, the reliability of PDCCH would be improved to avoid false positive decoding by employing the PDCCH format for SPS activation. Also, in order to avoid misaligned D2D transmission, additional mechanism to indicate the situation to the eNB would be considered such as PDCCH ACK or timer (retxBSR-Timer) value configuration.

Furthermore, as the Mode 1 is controlled by eNB, the procedure for reconfiguration/release of the D2D transmission should be supported. The procedure can be implemented by using D2D-BSR/D2D Grant. Meanwhile, the Mode 1 procedure is operated when a UE is within LTE-coverage, so the transmission should be released when the UE moves to edge-of-coverage or out-of-coverage. 
Proposal 4. Reliability of D2D Grant would be improved for semi-static allocation.

3. Conclusion
In this contribution, we have clarified the remaining open issues for resource allocation in Mode 1. We think that the eNB controlled D2D communication can be specified by reusing the existing BSR procedure and the following proposals can be considered for Mode 1 D2D communication:
Proposal 1. Data for multiple D2D groups cannot be multiplexed in a MAC PDU.

Proposal 2. Semi-static allocation, similar to SPS should be a baseline for Mode 1.

Proposal 3. Signalling for BSR should be reduced to minimize signalling overhead.

Proposal 4. Reliability of D2D Grant would be improved for semi-static allocation.
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