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1. Introduction

In the RAN2#91 meeting [1], the following was agreed:

	Agreements:  

1
It is beneficial to allow UEs to skip (most) dynamic and configured uplink transmissions if no data is available for transmission (the UE still sends the regular MAC CE, if any). The eNB may enable this by RRC dedicated signalling.
2
A shorter SPS interval (1 TTI) should be supported


With the above agreements, some problems arise correspondingly. In terms of RAN2’s work, this contribution would discuss some solutions to these issues.
2. Discussion
2.1  Problem 1: unclear UE/eNB behavior when no valid uplink transmission is received in eNB
Since the UE is allowed to skip some scheduled/configured uplink transmission, the eNB may receive nothing from the UE. On the contrast, when the eNB cannot receive a valid uplink transmission from the UE, there might be two cases: (1) the UE skips the uplink transmission and (2) the decoding fails. Without any assistance information from the UE, the eNB would have difficulty in distinguishing these two cases. In case the UE performs an uplink transmission while the eNB assumes the UE skipped the uplink transmission, the eNB might not feedback an NACK to the UE. Then it is possible that the UE is confused and does not know whether the HARQ feedback is lost or not. This means a potential unclear behavior in UE.
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Figure 1 Example of problem 1
Proposal 1 A clear UE/eNB behavior should be specified for the case where no valid uplink transmission is received by the eNB.
2.2  Problem 2: potential collision between the retransmission and new transmission
For SPS, two alternatives of radio resources allocation can be used for the UE for an uplink SPS retransmission:
Alternative 1: use the configured periodical SPS resources;
Alternative 2: use a new uplink resources indicated by a PDCCH;
For Alternative 1, once reception of the NACK from the eNB, the UE may use the upcoming available periodical SPS resource to perform the retransmission. This means that the UE has to wait for an additional time (until another available periodical SPS resource) to initiate a new uplink transmission to avoid potential collision between the retransmission and new transmission as shown in Fig.2. Given the fact that the new arrived data herein is delay-sensitive service data and thus needs to be transmitted in an immediate way, retransmitting on the configured SPS resources would be unable to ensure the requirement of low delay. Therefore this solution seems not suitable for SPS with shorter interval. 
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Figure 2   the impacts of retransmission to new transmission
For Alternative 2, the new transmission and retransmission can happen at the same time since they use different resources. In addition, there is no need for the UE to wait for an additional time to start new transmission. 
Considering the requirement of low-latency transmission, it would be more reasonable to adopt the above Alternative 2 for the potential retransmission in case of a shorter SPS configuration.
Proposal 2 To reduce the impacts of retransmission to new transmission in terms of latency, another uplink resource should be allocated for SPS retransmission when a shorter SPS interval is configured.
2.3  Problem 3: potential PUSCH resource wastes
According to the current specification, the same resources should not be allocated to multiple UEs. Therefore, when the UE skips a configured uplink transmission, the dedicated resource allocated to that particular UE could not be used by other UEs, which would result in a radio resource waste. This problem becomes more severe when a shorter SPS interval (1 TTI) is configured and used by the UE while no data is available in the UE, i.e. more PUSCH resources would be wasted.
From the system design perspective, a solution is necessary to address such problem and improve the network efficiency. For example, enable the previously allocated radio resource to be shared by a group of UEs so that the under-utilized resources can be reused by other UEs.
Proposal 3 Solutions to avoid PUSCH wastes should be studied.
3. Conclusions

Based on the discussion, our proposals are provided as follows:
Proposal 1 A clear UE/eNB behavior should be specified for the case where no valid uplink transmission is received by the eNB.
Proposal 2 To reduce the impacts of retransmission to new transmission in terms of latency, another uplink resource should be allocated for SPS retransmission when a shorter SPS interval is configured.

Proposal 3 Solutions to avoid PUSCH wastes should be studied.
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