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1. Introduction
A new study item (SI) entitled “Study on Latency reduction techniques for LTE” was approved by the RAN plenary #67 [1], and one time unit has been assigned to discuss this SI in RAN2 #90. The main justifications of this SI are that specification enhancement targeting latency reduction has not been done from the first release of LTE, and that if packet data latency can be improved, it might be possible to improve the average throughput of TCP-based traffic. Also according to the related motivation paper [2], the end-to-end latency requirements will need to be lower than around 10 ms for some applications in the future, so it is expected that packet data latency in RAN should be shorter than that in the current specification. Therefore, the objective of this study item is to investigate technical solutions for improving the packet data latency from both the L2 protocol and physical layer aspects.
In this contribution, we provide some views based on the objectives described in the study item description for the future research of this SI.
2. Discussion
2.1. Regarding potential gain identification
In the objectives section of SID, the following is stated.

	As first aspect, potential gains like reduced response time and improved TCP throughput due to latency improvements on typical applications and use cases are identified and documented. In this evaluation RAN2 may assume latency reductions due to protocol enhancements as well as shortened TTIs. In conclusion, this aspect of the study is supposed to show what latency reductions would be desirable [RAN2].


If RAN2 assumes some L2 protocol enhancements that attain latency reductions in this evaluation phase, the solution shown in the related motivation paper [3] called “instant uplink access” might be considered as an enhancement scheme. This scheme could improve average throughput of TCP-based downlink traffic because TCP ACK in the uplink can be transmitted as soon as it occurs at the UE sides, which leads to latency reduction. However, this scheme consumes more or less additional uplink radio resources and the resources cannot be utilized by the other UEs as shown in Figure 1 because the other UEs cannot know when the UE that has the pre-granted resources starts the active phase, which means slight degradation in the uplink spectrum efficiency. Considering the current unbalanced amount of data traffic between downlink and uplink, slight degradation in uplink spectrum efficiency might not be a major problem, especially in FDD networks. However, in traffic congestion areas, such as urban areas, whether or not there is an impact on some aspects, for example, the capacity of VoLTE and throughput in case of file upload, is of concern as an operator. So, we would like RAN2 to investigate the potential gain due to latency reduction with attention to uplink spectrum efficiency.
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Figure 1:
Pre-granted radio resources cannot be utilized by the other UEs.
Proposal 1: RAN2 to investigate potential gain due to latency reduction with attention to uplink spectrum efficiency.
2.2. Regarding study for possible solutions
In the objectives section of SID, the following is also stated.

	As second aspect, the following areas should be studied and documented:
· Fast uplink access solutions [RAN2]:
· for active UEs and UEs that have been inactive a longer time, but are kept in RRC Connected, focus should be on reducing user plane latency for the scheduled UL transmission and getting a more resource efficient solution with protocol and signaling enhancements, compared to the pre-scheduling solutions allowed by the standard today, both with and without preserving the current TTI length and processing times;


We understand that this aspect indicates the study of possible solutions for fast uplink access. When we see motivation paper [3] again, the L2 protocol solution is shown as an example where the radio resources are pre-granted by the (modified) semi-persistent scheduling (SPS) mechanism and that the UE that is granted the radio resource does not transmit padding while it does not have data in the buffer. On the other hand, TS 36.321 has the following descriptions about the implicit release of uplink SPS [4]. Therefore, the implicit release of the uplink SPS might not be used under the shown solution. Therefore, we would like RAN2 to study possible solutions considering the interaction with the existing SPS release mechanism in case that the requirement for transmitting padding is modified.
The MAC entity shall clear the configured uplink grant immediately after implicitReleaseAfter [8] number of consecutive new MAC PDUs each containing zero MAC SDUs have been provided by the Multiplexing and Assembly entity, on the Semi-Persistent Scheduling resource.
Proposal 2: RAN2 to study possible solutions considering interaction with existing SPS release mechanism in case that the requirement for transmitting padding is modified.

3. Conclusion
In this contribution, we provided some views based on the objectives described in the study item description for the future research of this SI. Our views are summarized as follows
Proposal 1: RAN2 to investigate potential gain due to latency reduction with attention to uplink spectrum efficiency.
Proposal 2: RAN2 to study possible solutions considering interaction with existing SPS release mechanism in case that the requirement for transmitting padding is modified.
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