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1. Introduction

Based on contribution in RAN1#77 and RAN1#78, we have agreed that there is a grant called “D2D grant” for scheduling both D2D and SA in Mode 1 and the detail design of the D2D grant.

	Working assumption:
· For Mode 1, DCI format which is same size as existing DCI format 0 is used for allocating D2D Data and SA

· Same grant for D2D Data and SA

· For Mode 1, a D2D RNTI is used to distinguish a grant for WAN from grant from D2D

	Agreement:


[image: image1.emf]1.4 MHz 20MHz

Hopping flag 1 1

Data RB allocation 5 13

T-RPT index 7 7

SA resource index 6 6

TPC 1 1

TOTAL: 20 28

Rel-8 Format 0 21 28

 (with obvious interpolation to the other bandwidths)

· SA resource index is an index into the SA resource pool and indicates both time and frequency dimensions. 

· FFS whether the mapping of the indices to the pool is fixed in the specification or configured by higher layer signalling

· Details FFS

· TPC bit switches between maximum available power and open-loop power control

· T-RPT index is 7 bits in both D2D Grant and SA for both Mode 1 and Mode 2
· Mode 1 grant refers to the next instance of SA resource pool that starts at least 4ms after the subframe on which the Mode 1 grant is transmitted


Besides, we also have agreed the resource request procedure for D2D communication in RAN2 #85

	Agreements
2a. In Mode 1, the UE sends a scheduling request (D-SR or RA) to the eNB followed by a BSR based on which the eNB can determine that the UE intends to perform a D2D transmission as well as the required amount resources.


After we have agreed the D2D grant is the only grant for D2D resource assignment, we shall further consider the potential issue about it. In this contribution, we discuss D2D grant loss issue in the D2D resource request procedure.
2. Discussion

For D2D communication in Mode 1, a UE shall initiate a resource request procedure for informing the eNB the resource demand of D2D transmission. The eNB will provide D2D grant for the UE based on the received ProSe-BSR.
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Fig. 1 D2D resource request procedure

However, in case if the D2D grant cannot be successfully decoded by UE, the Mode1 resource request procedure will fail. In legacy LTE, the eNB can detect the PDCCH transmission failure of both UL grant and DL assignment. The failure of UL grant can be detected by monitoring UE’s UL transmission behaviour. And the failure of DL assignment can be detected by ACK/NACK of the scheduled DL transmission from the UE. After eNB detects such transmission failure, the eNB could send a new control signal for recovery. 

For D2D communication, since the eNB does not monitor each D2D transmission, the failure of allocating D2D grant cannot be detected by the eNB when UE does not successfully decode the D2D grant. Therefore, if D2D grant detection failure is the reason for the D2D resource request procedure failure, the UE normally count on the BSR retransmission timer or periodical ProSe-BSR for recovering the procedure. Currently, RAN2 have not agreed a separate BSR timers or values for ProSe-BSR from legacy. If the timers and the values are reused, the penalty could be the D2D transmission delay caused by retxBSR-Timer due to the long timer value, e.g. the default value of retxBSR-Timer is 2560 sub-frames and the its minimum value is 320 sub-frames.  
Moreover, even we will define the separate ProSe-BSR timers from the legacy LTE and values for both timers will be re-designed, the values for both ProSe-BSR retransmission timer and periodical ProSe-BSR timer may not be short due to the limitation of SA period, wherein the SA period is defined as the periodicity of resources allocated in a cell for SA transmission. According to RAN1’s agreement, UE refers a received D2D-grant to the next instance of SA transmission pool [2]. And there seems to be only one SA transmission pool within a SA period in the serving cell according to RAN1’s discussion now. If the ProSe-BSR retransmission timer is shorter than a SA period, a UE may repeatedly transmit the same ProSe-BSR to network before the next instance of SA transmission pool because the timing for occurrence of D2D transmission is not arrived yet. The similar situation also occurs in condition that the periodical ProSe-BSR timer is shorter than a SA period. In our view, such behaviour is meaningless and may degrade the system performance. According to RAN1 discussion [4], the length of SA period could be 40ms, 80ms, 160ms and 320ms. Based on above analysis, the penalty of D2D grant detection failure is the delay caused by waiting for the expiry of ProSe-BSR retransmission timer and it may not be acceptable especially for Public Safety service. 

Observation 1: UE recovering the detection failure of D2D grant by ProSe-BSR retransmission mechanism or periodical ProSe-BSR reporting may cause the delay of D2D transmission.
Although we cannot provide a perfect wireless communication system with 100 % successful rate, we still could reduce the probability of error occurrence. Since there is a limitation for ProSe-BSR retransmission timer's length, we shall consider increasing the robustness of D2D grant detection for sustaining system reliability and performance. For achieving such purpose, we consider that a UE shall reply ACK after it receives a D2D grant. And the resource for sending ACK shall be implicitly specified depending on the associated PDCCH signal, which indicates UE the D2D grant, like the legacy behaviour. 

Proposal 1: A UE shall reply ACK after it receives a D2D grant from the eNB.
3. Conclusion

In this contribution, we observe and analyse an issue about reliability of the D2D grant detection and the penalty of the issue. And we further propose the solution for reducing the penalty.

Observation 1: UE recovering the detection failure of D2D grant by ProSe-BSR retransmission mechanism or periodical ProSe-BSR reporting may cause the delay of D2D transmission.
Proposal 1: A UE shall reply ACK after it receives a D2D grant from the eNB.
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