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Introduction
In RAN2#93bis meeting, the following agreement was achieved on the aspect of DTX detection for UL grants skipping:

	=>
We will not consider RAN1 specific solutions.  If companies agrees that there is an error case with the DTX detection probability we can considers RAN2 based solutions.  



In this contribution, we will further discuss the uncertainty of UL DTX detection. 
2
Discussion
2.1
 Detection of UL DTX
In the current specifications, in response to a dynamic or configured UL grant, the UE will anyway send a MAC PDU containing a MAC CE for padding BSR and optionally padding bits even if there is no available data or other regular MAC CE for transmission. This will increase the UL interference and decrease the UE battery efficiency, especially when the eNB provides frequent UL grants to the UE for pre-scheduling. To address this problem, UL grants skipping was discussed in the study phase and the solution skeleton was captured in TR36.881 [2]. If configured with UL grants skipping, the UE will skip the dynamic and configured uplink grants if no data is available for transmission. Correspondingly, the eNB should be able to detect UL DTX so as to distinguish the following two cases:
· CASE1: The UE has available data to transmit on PUSCH, but the eNB failed to decode the uplink transmission

· CASE2: The UE skipped the PUSCH transmission because there is no available data (i.e. UL DTX)
Otherwise, regardless whether the UE has available data to transmit or not, once the eNB cannot decode the PUSCH transmission in one TTI, the eNB has to always assume that the UE already transmitted on PUSCH but it failed to decode the PUSCH transmission. Then, the eNB will either explicitly (by DCI scrambled with SPS-RNTI) or implicitly (by PHICH NACK) schedule the UE to perform retransmission, however the subsequent UE/eNB behaviors are unclear. For example, the eNB will have no idea about whether the subsequent PUSCH transmission is a new transmission or a retransmission and what is the corresponding redundancy version, as shown in Figure 1.
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Figure 1: Ambiguity in the eNB
However, it is not clear whether the eNB can reliably differentiate CASE 1 and CASE 2 as indicated above.  For the eNB, when detecting the PUSCH transmission on a particular SPS resource for UEs configured with UL grants skipping, both miss detection and false alarm may happen, and subject to the detection threshold used by the eNB there will be a trade-off between the miss detection rate and the false alarm rate. Since the PUSCH detection performance is a RAN1/4 issue, we proposed to send an LS to RAN1/4 to ask what is a reasonable assumption on the miss detection rate and the false alarm rate so that RAN2 can proceed. For instance, if there is a high miss detection rate or false alarm rate, RAN2 needs to find solutions to solve the redundancy version ambiguity problem.
Proposal 1: Send an LS to RAN1/4 to ask whether the eNB can reliably detect UL DTX on SPS resources for UEs configured with UL grants skipping.
2.2
Potential solutions if eNB cannot reliably detect UL DTX 
If RAN1 and RAN4 think that the eNB cannot reliably detect UL DTX on SPS resources for UEs configured with UL grants skipping, i.e. the corresponding miss detection rate and false alarm rate are not negligible, RAN2 needs to consider solutions to address this problem. For example, as indicated in [3], to avoid the redundancy version ambiguity, the UE could choose to not increase the redundancy version for every retransmission on SPS resources. This means, the UE will always use RV=0 and the HARQ combination gain will be lost. To guarantee the reliability of data transmission in all conditions, the eNB has to configure very conservative MCS for the SPS resources. RAN2 needs to have a whole picture from system performance perspective before decision is made.
RAN2 could also ask RAN1/4 whether the eNB can reliably detect UL DTX in high SINR condition. If this is the case, eNB indication to the UE on its SINR condition might be benefical. For example, when the UE is in high SINR condition, the UE can be configured to perform normal non-adaptive retransmissions.

Proposal 2: Discuss potential solutions if the eNB cannot reliably detect UL DTX.
3

Conclusion

In this contribution, we further discussed the uncertainty of UL DTX detection, and we have the following proposals:

Proposal 1: Send an LS to RAN1/4 to ask whether the eNB can reliably detect UL DTX on SPS resources for UEs configured with UL grants skipping.
Proposal 2: Discuss potential solutions if the eNB cannot reliably detect UL DTX.
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