Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG RAN WG1 Meeting #78


   









  

   R1-143080
Dresden, Germany, 18th – 22nd August 2014
Agenda item:

7.2.3.2.1
Source:
Samsung

Title: 



Collision avoidance mechanism for Mode 2 communication 
Document for:

Discussion and Decision

1
Introduction
In last RAN1#77 meeting, the following working assumption and agreement have been reached [1]:
Working Assumption:

· FFS whether a transmitting UE uses all the transmission opportunities given by the T-RPT in the SA

· T-RPT in the SA indicates:

· Transmission interval(s) between transmission of multiple MAC PDUs

· Number of transmissions of a given MAC PDU (if more than one value is possible)

· Resources for transmission of each MAC PDU

· T-RPT has no more than 256 values

· Time indices (parameters within T-RPT) are defined only for the sub-frames included in the resource pool for Mode 2 and Mode 1 (if a resource pool is defined) and available sub-frames for TDD carriers

· FFS whether (and if so how) the frequency resource might be jointly signaled with time domain info

· FFS whether the interpretation of the bits is UE-specific or common

Agreement:
· For both Mode 1 and Mode 2, resource for single transmission (i.e. 1 subframe) of SA is FFS between 1 PRB-pair and 2 PRB-pair

· Retransmissions of SA are supported

· FFS whether Chase combining

· Total number of transmissions of SA is FFS between
· fixed to a single value in specifications, and
· (pre-)configurable among two values
· FFS until RAN1#78 what these values are
· Number(s) of SA subframes in the SA resource pool FFS until RAN1#78 
· Given a certain SA resource pool and time/frequency resource that is used for a transmission of an SA message by a UE, the other time/frequency resources used by the same UE for transmission(s) of the same SA message within an SA resource period are known and fixed in the specification
· Details FFS
· FFS on whether/how to minimize the collision of transmissions in Mode 2
In this contribution, we will investigate a collision problem in Mode 2 communications, and propose several mechanisms to avoid this problem.
2   Possible Approaches for Collision Avoidance
In a distributed resource allocation, collision problem may happen inevitably. In D2D Mode 2 communications, when a UE wants to transmit data, it senses the SA/data pools to figure out the status of resource usage. If there is available resource(s), the UE may select the SA/data resource and prepare to transmit in the next transmission period. However, the collision happens whenever multiple UEs select the same resource at the same time. In addition, the UE may not immediately realize the collision since no feedback is supported, which results in resource waste and longer transmission latency. In this section, we discuss the possible collision avoidance mechanisms for Mode 2 communications.
2.1
CSMA based scheme
As mentioned in [2], a straight-forward approach is to adopt the CSMA scheme for collision avoidance. The distributed SA selection would consist of SA sensing (e.g. carrier sensing) by detection of the DMRS of the transmitted SA and back-off before the transmissions. If the resource is not occupied during the back-off time, the transmitter sends SA and data in the corresponding cycle N+1 when back-off expires during SA cycle N. Otherwise, i.e., the resource is occupied, the UE doesn’t consider the corresponding SA in the back-off running time.
For a carrier sensing mechanism, a threshold of the energy level can be defined to decide if the resource is occupied or not. For example, when the energy level is detected in the resource and the level is less than a pre-defined threshold (e.g., X dBm), a UE considers that this resource is not occupied by other UEs, as shown in Fig. 1. 
Proposal 1: Distributed resource allocation based on CSMA and backoff should be the baseline of D2D communication in Mode 2 case. A threshold of energy level, X dBm can be used to decide the PRB availability. 

[image: image1.emf]Data Pools (D2D Sub-frames Shown Only) SA Pools

... ...

Low Energy PRBs

<= X dBm

Other PRBs

< X dBm


Figure 1: Illustration of carrier sensing of a UE for distributed resource selection in Mode 2 communications
2.2
Reservation based scheme
The reservation based mechanism uses back-off in the unoccupied data resources and reservation signals for contention resolution. If a UE decides to select a certain unoccupied RPT, it makes a back-off during the period of the selected RPT, and sends a reservation signal in the back-offed sub-frame. Each UE keeps receiving the signals in the selected RPT until the back-off time expires. If a reservation signal is detected, the UE may realize that another UE also intends to transmit data in the same RPT, and hence the UE gives up its transmission to avoid collision. Otherwise, the UE transmits the reservation signal in the back-offed sub-frame and transmits its data from the next cycle. As shown in Fig. 2, UE-B and UE-C try to select the same unused RPT for data transmission, and make different back-off in the selected RPT. UE-B first sends a reservation signal after the back-off time expires and declares to use a SA and the RPT. UE-C detects the reservation signal from other UE, and gives up selecting that RPT. For the next period, UE-B transmits SA and data in the selected RPT, while UE-C tries to select and reserve other unused RPT. 
In the CSMA and back-off approach [2], the back-off granularity is one SA cycle, which may result in long transmission latency. The transmission latency is one of the important metric for VoIP in D2D communication. Thus, if the latency is not satisfied by using the baseline CSMA and back-off approach, the reservation mechanism would be another candidate mechanism for collision avoidance with lower transmission latency.

Proposal 2: Reservation based scheme can be considered as a candidate mechanism for collision avoidance in Mode 2 communication.  

[image: image2.emf]0-0

0-1

0-6

0-7

SA1 SA1 SA0 SA0

Data Pools (D2D Sub-frames Shown Only) SA Pools

SA1 SA1 SA0 SA0

SA Pools

... ...

0-2 0-4

0-5

UE-A is using 

SA0/T-RPT0

UE-B

UE-C

UE-B and UE-C make 

backoff for SA/RPT 

reservation

Res.

UE-Bfirst reservesSA1/T-RPT 1

UE-Cdetects UE-B

’

s 

reservation, and gives up

Both want to use T-RPT1

0-0

0-1

0-6

0-7

Data Pools (D2D Sub-frames Shown Only)

0-2

0-3

0-4

0-5

... ...

In next period, UE-B 

transmits at SA1/T-RPT1

Res.

...

0-3

T-RPT0:      1           1          0          0          1           1          0          0         

…

T-RPT1:      0           0          1          1          0           0          1          1         

…

UE-CTries to reserve 

another SA/RPT

Backoff

Backoff


Figure 2: Illustration of the in-advance reservation mechanism for collision avoidance
3   Conclusion
Based on the discussion, we have the following proposals:
Proposal 1: Distributed resource allocation based on CSMA and backoff should be the baseline of D2D communication in Mode 2 case. A threshold of energy level, X dBm can be used to decide the PRB availability. 
Proposal 2: Reservation based scheme can be considered as a candidate mechanism for collision avoidance in Mode 2 communication.  
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