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1.	Introduction
A new SI “Study on Latency reduction techniques for LTE” was approved at RANP #67 [RP-150465], with the following objectives:
	The objective of this study item is: 
· Study enhancements to the E-UTRAN radio system in order to: 
· Significantly reduce the packet data latency over the LTE Uu air interface for an active UE
· Significantly reduce the packet data transport round trip latency for UEs that have been inactive for a longer period (in connected state).  
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;



At the last meeting, RAN2 mainly focused on the potential gains that could be achieved by TTI shortening and the results were captured in the TR [R2-152918] while leaving the potential improvement areas not being discussed.
As there are many factors that causes latency in data transport, RAN2 firstly need to clarify the areas to be discussed in the scope of this SI. In this document, we present our views on the potential areas that could be discussed in the scope of latency reduction SI.

2.	Discussion
There may be various areas that latency can be reduced. Focusing on the data transport and RAN2 scope, we think the following areas can be studied in this SI.

2.1	UL Data Transmission
If a UE has been inactive for a long time and UL data arrives at the PDCP layer, it takes some time before the UE performs UL transmission. Depending on whether SR is configured or not, the required procedure is different, as shown in Figure 1.
As can be seen from the Figure 1, the UL data transmission requires several steps before actual transmission. It means that there are many possibilities in order to reduce the transmission delay. For example, the eNB can configure Contention Based grant (CB grant), and the UE uses this CB grant to transmit UL data, SR, or BSR. For another example, the eNB can configure in advance an UL grant which is valid for a certain time period and possibly for a certain type of data, and the UE uses this UL grant if the certain type of data becomes available for transmission during that time period.
Proposal 1: Consider UL data transmission based on BSR/SR/RA procedure as potential improvement area for latency reduction SI.




Figure 1: UL transmission delay

2.2	Scheduling Request
Scheduling Request (SR) only informs that the UE needs to get an UL grant, but doesn’t tell the amount of data available for transmission at all. As the eNB can know the amount of data available for transmission only by BSR, in order for the UE to get a sufficient UL grant, it may take time for BSR procedure. In this sense, it could also be worth to enhance SR procedure itself so that the UE can inform the eNB of the rough amount of data available for transmission by SR procedure. 
Apart from providing UL resource without BSR/SR/RA procedure (which are presented in Section 2.1.), SR procedure enhancement would let UE to skip BSR procedure and reduce latency in data transport.
Proposal 2: Consider SR with 1 bit indicator as potential improvement area for latency reduction SI.

2.3	RLC retransmission
The AM RLC entity can retransmit a RLC PDU only when it is indicated as NACK in the RLC status report sent from the peer AM RLC entity (exceptionally the AM RLC entity can retransmit an unacknowledged RLC PDU for polling purpose). The reason for allowing RLC retransmission based only on RLC status report is that HARQ transmission failure rate is typically low and RLC retransmission happens very rarely.
However, once HARQ failure happens due to e.g. bad radio condition, it takes long time before retransmitting the RLC PDU because the retransmission can be performed only after reordering timer expires and RLC status report is received, as shown in Figure 2.
The RLC retransmission delay can be reduced e.g. if transmitting AM RLC entity retransmits RLC PDUs without receiving NACK or receiving AM RLC entity transmits RLC status report before reordering timer expires.
Proposal 3: Consider RLC retransmission based on HARQ reordering and RLC status report as potential improvement area for latency reduction SI.



Figure 2: RLC retransmission delay

2.4	Semi-Persistent Scheduling
SPS may be seen as not directly related to latency. However, if SPS resource is optimally configured, the UL data can be easily transmitted without any delay. Thus, we think SPS also affects UL latency.
The limitation of current SPS mechanism is that it supports only fixed UL grant with fixed time interval. This is because the SPS is originally designed for VoIP traffic which has similar size with regular transmission time interval. 
If the traffic pattern is such that packets with different size are transmitted with different transmission time interval, which can be seen from AMR packet with ROHC as shown in Figure 3, the current SPS mechanism cannot support this kind of dynamic traffic pattern.
Thus, it may be good to study SPS improvement in order to support dynamic traffic pattern. Defining SPS pattern with different size or configuring multiple SPS patterns may be an example of such improvement.
Proposal 4: Consider SPS with fixed size and fixed time interval as potential improvement area for latency reduction SI.


Figure 3: Example of dynamic traffic pattern

3.	Conclusion
In this contribution, we proposed potential area to be discussed in Study on Latency reduction techniques for LTE as below:
Proposal 1: Consider UL data transmission based on BSR/SR/RA procedure as potential improvement area for latency reduction SI.
Proposal 2: Consider SR with 1 bit indicator as potential improvement area for latency reduction SI.
Proposal 3: Consider RLC retransmission based on HARQ reordering and RLC status report as potential improvement area for latency reduction SI.
Proposal 4: Consider SPS with fixed size and fixed time interval as potential improvement area for latency reduction SI.
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