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Introduction
In RAN#71, a new Work Item on L2 latency reduction techniques for LTE was approved [3], and one of the objectives was as follow:
	· Reduction of padding in case of dynamic and SPS based UL pre-scheduling to reduce interference and UE power consumption


In this contribution, we will discuss some potential issues of UL grants skipping when there is no available data for transmission.
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
In our understanding, there is no problem for the eNB to detect UL DTX according to the UL energy. If there are different understandings in RAN2, given that this is relevant to the PUSCH reception performance, we are open to double check with RAN1/4.
Proposal 1: Confirm that there is no problem for the eNB to detect UL DTX according to the UL energy. Double check with RAN1/4 if there are different understandings in RAN2. 
2.2
Transmission of MAC CEs (e.g. BSR, PHR)
In this section, for UEs configured with UL grants skipping, we will analyze whether the UE should transmit the MAC CEs (e.g. due to BSR and PHR reporting) if the UE has not available data to transmit.
The BSR reporting is used to provide the eNB with information about the amount of data  available for transmission in the UL buffers, including Regular BSR, Periodic BSR and Padding BSR.
· Padding BSR: as agreed already, the UE will not transmit Padding BSR if there is no availabe traffic data for transmission.
· Regular BSR: it is only triggered when the UE has data available for transmission. Therefore, Regular BSR is not relevant to the discussion in this section.

· Periodic BSR: it is triggered when periodicBSR-Timer expires and does not rely on whether the UE has data available for transmission. The main purpose of the periodic BSR is to let the eNB timely know the latest buffer status of the UE when the data volume information changes but no regular BSR is trigged. If the UE is configured with UL grants skipping and has no available data for transmission, the Periodic BSR will be zero which is meaningless to the eNB. Therefore, the UE shall not transmit Periodic BSR if it has no available data for transmission.
The PHR reporting is used to provide the eNB with information about the difference between the nominal UE maximum transmit power and the estimated power for PUSCH transmission. PHR reporting is triggered e.g. when the path loss has changed more than one threshold, or when periodicPHR-Timer expires, etc. It is considered benefical for the UE to transmit the PHR reporting even if the UE has no available data to transmit. By this way, the eNB can timely know the power headroom of the UE hence can do appropriate UL scheduling (e.g. allocate radio resources, select MCS, etc) when the UE has available data to transmit sometime in the future. 

Proposal 2: If configured with UL grants skipping, the UE shall not transmit Periodic BSR and Padding BSR if it has no available data to transmit. However, the UE shall still transmit PHR, if triggered. 
3

Conclusion

In this contribution, we discussed some potential issues of UL grants skipping when there is no data available for transmission, and we have the following proposals:

Proposal 1: Confirm that there is no problem for the eNB to detect UL DTX according to the UL energy. Double check with RAN1/4 if there are different understandings in RAN2. 
Proposal 2: If configured with UL grants skipping, the UE shall not transmit Periodic BSR and Padding BSR if it has no available data to transmit. However, the UE shall still transmit PHR, if triggered. 
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