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1. Introduction
In previous meetings RAN2 has discussed three latency reduction options for synchronized users without a valid scheduling grant ([1]-[3]). In this contribution we discuss the necessity of UP latency reduction for synchronized UE and compare the three latency reduction options. Based on the discussion, contention based access is our preference if RAN2 decides that UP latency reduction for synchronized UE is necessary.

2. Discussion
2.1. The necessity of the UP latency reduction
In 36.913 [5], it is required that LTE-A should allow for reduced U-plane latency compared to LTE, specifically in situations where:

-
The UE does not have a valid scheduling assignment
-
The UE needs to synchronise and obtain a scheduling assignment 
However, there are not specific time requirements for UP latency reduction.

Current discussions in UP latency reduction are all concerned on the first bullet: improving the dormant to active transition in synchronized mode.
Referring to the simulation in [4], downlink TCP performance can be improved with UP latency reduction. The reason is UL TCP ACKs can be transmitted quickly via UP latency reduction, and TCP RTT is reduced. Simulation results show the potential to increase the downlink object bit rate by 5-25% with CB access.
For other traffics, even latency-sensitive ones (e.g. VoIP), the gain by reason of latency reduction is ambiguous. 
Thus, based on current discussions, the UP latency reduction is of benefit to the UEs bearing downlink TCP only. And the performance improvement is proportional to the UP latency reduction. If UE with downlink TCP transmission only is a typical scenario and worth the effort to optimize, the UP latency reduction for synchronized UE can be looked as a necessary bullet.
Proposal 1: It is proposed RAN2 discusses the necessity of the UP latency reduction further and makes some decision.

2.2. Comparison of the three options
Because of the performance improvement for downlink TCP, we think the answer for proposal 1 may be yes. Then we compare the UP latency reduction options in this section.

An overview of the three options to reduce UP latency is listed as following:

Contention based access (CB access): allow multiple UEs to transmit data in a grant addressed to a special CB-RNTI. This eliminates SR waiting time, SR decoding delay, and eNB scheduling delay.
Scheduling Request sharing on PUCCH (SR Sharing): share the PUCCH-SR among several UEs. It allows limiting the PUCCH-SR overhead while offering frequent SR occasions to many UEs.

SR associated contention based access (SR + CB): offers an interesting compromise, in which the pre-allocated resource is shared and identification of the UEs making use of it is done via the D-SR.
The three options are compared from the following aspects, and Table 1 shows the comparison.
· Latency gains: the latency of the initial transmission;
· Resource usage: the resources consumption (PUCCH and PUSCH) for a certain amount of users;

· New mechanisms: the extra mechanisms for implementing the options;

· Standardization efforts: impact on the current specifications.
Table 1
	
	CB access
	SR sharing
	SR+CB

	Latency gain
	5.5ms
	9.5ms
	5.5ms

	Resource usage
	PUCCH: Low
PUSCH: High (Note: it is assumed to be used in low load scenario only.)
	PUCCH: High
PUSCH: Low
	PUCCH: High
PUSCH: High

	New mechanisms
	New CB allocation and utilization procedure;

Special HARQ operation and retransmission mechanism (Note: it is explained below.)
	Sharing SR allocation strategy;

Solutions for collision
	New CB allocation and utilization procedure;
The mechanism for associating SR with CB

	Standardization efforts
	RAN2: Medium
	RAN2: Low

RAN1: Need to be estimated
	RAN2: Medium


Considering the new mechanism for CB access, there are two retransmission alternatives: Retransmission on CB resources and RLC retransmission. We think each of the two alternatives introduces some complexity.
Retransmission on CB resources: New buffer like “Msg3 buffer” should be introduced and related mechanism should be considered. To reduce the impact, it can be limited that UE is allowed to transmit only one MAC PDU in contention based resources.
RLC retransmission: It means exclude the UM data from contention based transmission. The related questions are: 

(1) How to notify the MAC sublayer the RLC mode? 
(2) How to assemble the MAC PDU if data belonging to multiple logical channels (UM&AM) contained in the UE’s buffer.

Above questions should be considered while RAN2 discusses how to implement CB access. And it should be aware that the RLC retransmission (may be enhanced by local NACK) is not simple as discussed before.
Based on above comparison, 
· The feasibility of SR sharing will be decided by RAN1 and the gain of SR sharing for downlink TCP is less than that of the CB access.

· SR+CB method is based on the CB access and the enhancement is uncertain comparing the CB access.
· CB access provides the best performance for downlink TCP with some complexity introduced.
Proposal 2: The contention based access should be the baseline if UP latency reduction is necessary.

3. Conclusion

In this contribution, we discuss the necessity of UP latency reduction for synchronized UE and compare three UP latency reduction options. Below proposals are provided based on the discussion.
Proposal 1: It is proposed RAN2 discusses the necessity of the UP latency reduction further and makes some decision.
Proposal 2: The contention based access should be the baseline if UP latency reduction is necessary.
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