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1.	Introduction
A new SI “Study on Latency reduction techniques for LTE” was approved at RANP #67 [RP-150465] and the main area of RAN2 is to study the fast uplink access solutions for connected UEs. The study area should consider not only latency but also aspects of complexity, energy-consumption, signalling overhead and resource efficiency for web application (HTTP/FTP+TCP) and real-time application.
In this document, we discuss the fast UL access solutions for connected UEs and propose a simple approach to reduce the transmission delay of UL data with a specific size (e.g., TCP ACK).
2.	Discussion
Generally, if UL data arrives at the PDCP layer and SR is configured, the UE requests UL resource allocation by initiating SR procedure. As can be seen from the Figure 1, the SR procedure requires several steps before actual data transmission. Assuming SR periodicity is 1ms, it takes about 20.5ms until the eNB receives the actual data. Compared with the pre-scheduling or SPS, it leads to an additional delay while the resource can be efficiently used by allocating the resources only when they are needed. 


Figure 1: UL data transmission delay in legacy SR procedure
The reason for requiring 5-step procedure is that the SR and preamble transmission only inform that the UE needs to get an UL grant. Since the eNB cannot know the amount of data available for transmission by SR, in order for the UE to get a sufficient UL grant, the UE has to perform BSR procedure, which takes time of 8ms. In this sense, it could also be worth to enhance the SR procedure itself so that the UE informs the eNB of the rough amount of data available for transmission through the SR. With the information of amount of data with SR, the eNB can provide sufficient UL grant in response to SR, which removes the need for BSR procedure.
For the SR procedure to inform the rough amount of data available for transmission, we may consider introducing a new PUCCH format including buffer size. However, it would be difficult to design a new PUCCH format to include buffer size due to the limited PUCCH resource, and therefore we think it is not a feasible option. 
Alternatively, we may consider utilizing different PUCCH resource for SRs based on the amount of UL data available for transmission. For example, the eNB additionally configures a SR PUCCH resource for a specific buffer size, e.g. TCP ACK, and the UE transmits a SR on the additional PUCCH resource when it wants to transmit TCP ACK. This would remove the need for BSR procedure. If the UE needs to inform the eNB of other amounts of data than the configured buffer size, it could transmit a SR on the legacy SR PUCCH resource and perform the legacy SR procedure to get a UL grant for BSR. 
Proposal: Use different SR PUCCH resource for SR based on the amount of UL data.
3.	Conclusion
In this contribution, we discussed the fast UL access solutions for connected UEs and proposed to additionally configure a SR resource for a specific buffer size (e.g., TCP ACK) to reduce latency of uplink data transmission.
Proposal: Use different SR PUCCH resource for SR based on the amount of UL data.
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