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1. Introduction

In this contribution, we discuss the issue about failure of receiving sidelink grant. Such kind of failure cannot be detected by network and can only be recovered based on sidelink BSR mechanism. Hence, it will result in both sidelink transmission delay and resource waste. Moreover, the wasted resource cannot be used for other purposes e.g. other sidelink transmission or uplink transmission.
2. Discussion

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

However, in case if the sidelink 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 ProSe communication, since the eNB does not monitor each sidelink transmission, the failure of allocating sidelink grant cannot be detected by the eNB when a UE does not successfully decode the sidelink grant. Therefore, if sidelink grant detection failure is the reason for the sidelink resource request procedure failure, the UE could only assist the network for recovering such failure by reporting buffer status of the UE through the Sidelink BSR retransmission or Periodic Sidelink BSR. And it will result in transmission delay. 
On the other hand, since the eNB cannot detect failure of allocating SL grant, the preserved resource of allocated SL grant will be wasted when the issue occurs. Furthermore, comparing Mode1 and Mode 2, since sidelink transmissions in Mode 1 are totally controlled by the eNB, there is no need to provide sidelink subframe bitmap for Mode 1 pool configuration as Fig.2 shown. In other words, the resource used by Mode1 sidelink transmission is not dedicated for ProSe communication usage. And the wasted resource could be allocated for uplink transmission when it is not allocated for sidelink transmission.
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Fig.2 difference of pool configuration and transmission behaviour between Mode 1 and Mode 2 
Observation 1: the failure of sidelink grant allocation will cause sidelink transmission delay and resource waste.
Observation 2: if a eNB can detect the failure of SL grant allocation, the eNB will be able to either resend the sidelink grant or rearrange the resource indicated by the sidelink grant to other uplink transmissions.
Furthermore, regarding resource waste issue, whether the penalty is serious or not will depend on many factors (e.g. the length of SC period, Time resource pattern in DCI-5). In worst case, resource for hundreds of transmission opportunities will be wasted. Considering resource waste and loss rate of PDCCH is about 1% mentioned in [2], we think that such issue may not be negligible as legacy. Therefore, we suggest RAN2 to consider this issue. And we propose a potential solution that a UE shall reply ACK for SL grant reception like DL SPS release. 
Moreover, according to [4], PUCCH resource for HARQ feedback is calculated based on resource of PDCCH transmission for FDD. For TDD, PUCCH resource for HARQ feedback is calculated based on resource of PDCCH transmission and reception subframe. In other words, every PDCCH transmission will have preserved PUCCH resource for HARQ feedback. Therefore, the PUCCH resource used to transmit ACK for SL grant reception can be mapped in the same way without significant change of physical layer specification, similar to DL SPS release. 
Proposal: A UE replies ACK after it receives a sidelink grant from a eNB.
3. Conclusion

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

Observation 1: the failure of sidelink grant allocation will cause sidelink transmission delay and resource waste.

Observation 2: if a eNB can detect the failure of SL grant allocation, the eNB will be able to either resend the sidelink grant or rearrange the resource indicated by the sidelink grant to other uplink transmissions.
Proposal: A UE replies ACK after it receives a sidelink grant from a eNB.
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5. Annex
Beginning of Text Proposal

5.14.1.1
SL Grant reception and SCI transmission

 […]

The MAC entity shall for each subframe:
-
if a sidelink grant for this TTI has been received on the PDCCH for the MAC entity’s SL-RNTI:
-
if the timeAlignmentTimer associated with the pTAG is running
-
indicate a positive acknowledgement for the sidelink grant reception to the physical layer.
-
if the MAC entity has a configured sidelink grant occurring in this subframe:

-
if the configured sidelink grant corresponds to transmission of SCI:

-
instruct the physical layer to transmit SCI corresponding to the configured sidelink grant.

-
else if the configured sidelink grant corresponds to transmission of first transport block:

-
deliver the configured sidelink grant and the associated HARQ information to the Sidelink HARQ Entity for this subframe.

End of Text Proposal

UE





eNB





SR 





Sidelink BSR





UL grant





Sidelink grant





Mode1:





Mode2:





SC transmission





SC transmission





FDD, Time resource pattern in DCI-5 = 59


Pattern = (0, 1, 0, 1, 1, 0, 1, 0) 
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