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1. Introduction

This contribution addresses the reservation bit in the SA (scheduling assignment) content for D2D broadcast communications. In 3GPP RAN1#78, ID, TA and the reservation bit in the SA content are been widely discussed. However, there is no conclusion on the decision of having the reservation bit in the SA content. There are few agreements about SA as follows.
Agreement:
· For Mode-2 communication and associated SA: 

· For transmission in a given scheduling period (i.e. including SA and data transmission), the UE selects a resource with equal probability from the available resources for the first transmission of SA, 

· Alt 0: No further details of the selection algorithm are specified in RAN1 specs 

· FFS:1 bit resource reservation announcement is included in SA to indicate that the resource is reserved in the next scheduling period, and the above selection avoids resources for which the UE has received a reservation announcement relating to this scheduling period.
Already agreed:
· MCS (5 bits)

· T-RPT (<= 8 bits)

· TA (6 bits)

· ID (8 bits)

Agreement:
· No other fields in SA (unless resource reservation announcement is agreed)
However, the design of reservation bit in Rel-12 helps the development of Rel-13.
We further discuss (1) the decision priority related to the reservation bit, (2) the requirement of the reservation bit, and (3) the advantage of the reservation bit in this contribution.

2. Discussion
The requirement and design of the reservation bit is much related to the transmission methods of SA, i.e., T-RPT (time resource pattern of transmission. If there is no collision for SA transmission, then the advantage of the reservation bit degrades. However, the suggested SA’s T-RPT cannot resolve the SA transmission collision. 

Walsh based T-RPT for SA: The proposed T-RPT patterns in [1] use Walsh metrics for SA and data. Walsh matrix is an orthogonal matrix with several useful properties to avoid collision. However, the choice of the Walsh code is limited to 3 and 7 etc. The more number of the Walsh codes, the higher time slots required to resolve collision. In the crowded D2D scenarios, it is likely that D2D transmitters occur to select the same Walsh code and lead to collision.
Bitmap based T-RPT for SA: In [2], several principles such as the index range and pattern for T-RPT for data are proposed. For T-RPT index range, they proposed that it comprises no more than 128 values which map to a T-RPT pattern respectively. They proposed T-RPT pattern which is derived from a length-N bitmap, in which 1 indicates D2D transmission and 0 indicates no D2D transmission. Besides, the length-N bitmap is mapped to the available D2D data subframes within a data scheduling period. The contribution [3] suggests use the T-RPT patterns framework from [2] for SA transmission with N=4 and k=2, which provides 6 types of T-RPT for SA’s transmission. However, the method in [3] cannot guarantee collision free. 
Observation 1: The design of SA (Scheduling Assignment)’s T-RPT (Time Resource Pattern for Transmission) may have an influence on the requirement of the Reservation Bit in SA and the detailed design of the reservation bit.
Observation 2: Limited number of T-RPT types for SA transmission cannot avoid collision if at least two D2D transmitters select the same T-RPT type for SA transmission. Therefore, the reservation bit is important to prevent the performance degradation due to collision.

Proposal 1: We should decide SA’s T-RPT and how to select SA’s T-RPT first, and then decide the details of the reservation bit.
Besides, which node determines the choice of the T-RPT type for SA transmission in different scenarios can further impact the requirement of the reservation bit in SA. 

· For Mode 1: eNB or D2D transmitters can make the decision on T-RPT choice for SA transmission. If the eNB make the T-RPT choice, then the collision problem might be resolved. However, if the D2D transmitters make the T-RPT choice itself, the collision problem will occur due to limited types of T-RPT for SA.
· For Mode 2: Since there is no central coordinator or the eNB in this scenario, D2D transmitters make the   decision on T-RPT choice for SA transmission itself. Therefore, the collision problem is unavoidable.
Observation 3: No matter in Mode 1 or Mode 2 scenarios, D2D transmitters should have the ability to do T-RPT choice for SA transmission. Due to the limited number of T-PRT types for SA transmission, the collision problem is unavoidable. This emphasizes the requirement of the reservation bit.
In R1-143259 [4], U.S. Department of Commerce provides concerns and proposals on D2D resource allocation from public safety perspective in Release 12, in the following three areas: 
I. Assigned D2D resource allocation

II.    Latency of Mode1/Mode2 switching

III. Compatibility for release 13 and beyond

The quality of voice call should have at least minimum QoS in the Public Safety scenario. The D2D communication enhancement, i.e., QoS, latency, etc., may be further considered in Rel-13 and beyond.

The importance of the reservation bit is that it is related to the first and the third points above mentioned. The use of reservation bit in SA helps D2D resource allocation to avoid collision. The interference results from collision in resource pool selection can be managed. Furthermore, the D2D transmitters allowed to reserve the resource for SA transmission is guaranteed minimum QoS. It is guaranteed certain priority compared to other D2D transmitters which do no reserve resources. However, how to decide which D2D transmitters is allowed to use the resource reservation can be related to how T-PRT is selected or assigned to the D2D transmitters. It can be viewed as further D2D communication enhancement for Rel-13 and beyond. 

Observation 4: The advantage of the reservation bit includes collision avoidance in Mode 1 and Mode 2 resource allocation, minimum QoS guarantee and priority differentiation.
Proposal 2: For the enhancement and compatibility of D2D communications in current or future releases, it is suggested that SA content should have the reservation bit. 
3. Conclusions

To sum up, we have the observations and proposals as follows.

Observation 1: The design of SA (Scheduling Assignment)’s T-RPT (Time Resource Pattern for Transmission) may have an influence on the requirement of the Reservation Bit in SA and the detailed design of the reservation bit.
Observation 2: Limited number of T-RPT types for SA transmission cannot avoid collision if at least two D2D transmitters select the same T-RPT type for SA transmission. Therefore, the reservation bit is important to prevent the performance degradation due to collision.

Proposal 1: We should decide SA’s T-RPT and how to select SA’s T-RPT first, and then decide the details of the reservation bit.
Observation 3: No matter in Mode 1 or Mode 2 scenarios, D2D transmitters should have the ability to do T-RPT choice for SA transmission. Due to the limited number of T-PRT types for SA transmission, the collision problem is unavoidable. This emphasizes the requirement of the reservation bit.
Observation 4: The advantage of the reservation bit includes collision avoidance in Mode 1 and Mode 2 resource allocation, minimum QoS guarantee and priority differentiation.
Proposal 2: For the enhancement and compatibility of D2D communications in current or future releases, it is suggested that SA content should have the reservation bit. 
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