
3GPP TSG RAN WG1 Meeting #77                                                                    R1-142001
Seoul, Korea, 19th – 23rd May 2014

Source:
CATT
Title:
Contention method for mode 2 resource allocation 
Agenda Item:
6.2.5.2.1
Document for:
Discussion and Decision

1. Introduction
In this contribution, the resource contention methods for mode 2 are discussed. Besides SA ON/OFF pattern method, we further provide a preamble ON/OFF pattern method, which can reduce the control overhead in D2D communication.
2. Discussion
2.1. SA ON/OFF Pattern contention method
In [1], the SA ON/OFF pattern contention method is discussed, where a Tx UE transmits the SA with a random ON/OFF pattern in a SA contention window, that means the Tx UE transmit SA in “ON” subframe and keep silence and listening  in “OFF” subframe. The SA ON/OFF pattern method shows lower collision probability than that of CSMA/CA-like mechanism.
With the associated linkage between SA and data sub-channels, when two UEs select same SA sub-channel, the two Tx UEs can avoid collision by “early-stop” mechanism through energy detection in the SA sub-channel if the ON/OFF patterns of two UEs are not fully overlapped. The two Tx UEs will collide in this SA/data sub-channel due to fullly overlapped ON/OFF pattern. Both cases are shown in Figure 1.
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Figure 1: SA ON/OFF pattern contention method

2.2. Preamble ON/OFF Pattern contention method

In above SA ON/OFF pattern contention method, the SA needs to be transmitted in multiple subframes within the SA contention window, which may increase unnecessary control overhead. Furthermore, in order to avoid collision by “early-stop” mechanism, the energy detection or sequence correlated detection need to be employed faster collision detection. From the faster collision detection aspect, the control signaling in SA may not be helpful for resource contention. Therefore, a modified contention method is further introduced, as shown in Figure 2. 
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Figure 2: Preamble ON/OFF pattern method structure
In this modified contention method, a preamble region is introduced besides SA and data regions. The preamble region includes multiple preamble sub-channels in frequency domain and multiple preamble transmission occasions in time domain. A preamble sub-channel is associated with a certain SA sub-channel and a certain data sub-channel. The resource contention in a sub-channel is performed by preamble sub-channel contention. The random ON/OFF pattern method can be still applied in multiple preamble transmission occasions, where a Tx UE transmit preamble in “ON” occasion and keep silence and listening  in “OFF” occasion. Compared with SA ON/OFF pattern method, a preamble transmission occasion can be one OFDM symbol，which will reduce the control overhead extremely. Using normal CP, there are 14 preamble transmission occasion in one subframe for resource contention, the resource collision probability will be lower with this preamble ON/OFF pattern contention method. Furthermore, the preamble transmitted in a preamble sub-channel can be DMRS sequence with common initialization ID, which has minor impacts on specification. 
With this method, in case that a Tx UE wants to transmit data in a sub-channel, it can contend the sub-channel in the associated preamble sub-channel. If the Tx UE contends the sub-channel successfully, it can transmit SA and data in the associated SA and data sub-channel. In this contention method, SA needn’t be transmitted in multiple subframes as that in SA ON/OFF pattern method, it can be transmitted only in one subframe, which will further reduce the control overhead. A Tx UE resource contention procedure is shown in Figure 3.
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Figure 3: Preamble ON/OFF pattern contention method
Compared with SA ON/OFF pattern method, the Preamble ON/OFF pattern shows better control overhead reduction, and therefore, we have following proposals: 
Proposal 1: An extra preamble region can be introduced into D2D communication for resource contention in mode 2 resource allocation; a preamble sub-channel can be DMRS sequence with common initialization ID.
Proposal 2: A preamble sub-channel is associated with a certain SA sub-channel and a certain data sub-channel.
Proposal 3: Random ON/OFF pattern is applied to transmission of preamble sub-channel. 
3. Conclusion 

In this contribution, we discuss the contention methods for mode 2 resource allocation. Particularly, we have the following proposals: 
Proposal 1: An extra preamble region can be introduced into D2D communication for resource contention in mode 2 resource allocation; a preamble sub-channel can be DMRS sequence with common initialization ID.
Proposal 2: A preamble sub-channel is associated with a certain SA sub-channel and a certain data sub-channel.

Proposal 3: Random ON/OFF pattern method is applied to transmission of preamble sub-channel contention. 
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