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1 Introduction
In the last meetings, the contention-based (CB) uplink transmission was discussed and considered as a potential method to reduce U-plane latency. Since the CB transmission occurs on the nearest CB uplink grant without the SR procedure, transmission latency can be largely reduced. At the same time new problems introduced by CB transmission need to be solved carefully, e.g.  especially retransmission and collision handling. In this document, some possible solutions are analyzed on this issue and our preferences are also provided.
2 Discussion
2.1 Feedback

The CB grant is intended for a group of UEs. If more than one UE transmit on the same uplink resource, collision will occurs. CB transmission, which is different from the non-contention transmission, may generate the following four results:
· ENB decodes successfully;

· ENB decodes unsuccessfully due to poor link adaptation or limited power of UE;
· ENB decodes unsuccessfully due to collision;
· ENB decodes successfully one of UE’s data among the collided transmissions (if possible);
The feedback mechanism of CB transmission has two options: common feedback and dedicated feedback. 
· Option 1: Common feedback, e.g. using PHICH, means that all UEs with transmission on the same CB grant will get the same feedback information. 
· Option 2: Dedicated feedback is only used to inform the successful UE by using PDCCH order or MAC CE. 
For dedicated feedback, each successful CB transmission would be acknowledged by a separate grant on the PDCCH with the UE’s own CRNTI. For example, the grant needs to be sent with a fixed timing offset from the CB grant [1]. If in this subframe the UE does not receive the expected dedicated grant, it means the CB transmission is unsuccessful. However, even if a dedicated grant is received in the specific subframe, it is possible that the grant is brought by a SR procedure or pre-allocation. Hence the judgment for contention resolution is unreliable. Another demerit of using PDCCH is that a PDCCH order and corresponding UL resource is wasted if there is no more data to transmit in the UE. The dedicated feedback may be also carried by other signaling such as MAC CE. The feedback using MAC CE can avoid misunderstanding but need more resource and specification work. 
	Comparison Aspects
	PHICH
	Dedicated PDCCH acknowledgement
	Dedicated MAC acknowledgement

	Use case
	ACK/NACK
	ACK/scheduling
	ACK

	Signaling overhead 
	small
	medium
	high

	Standard Impact
	No impact on Rel-9
	Low
	High


Conclusion 1：In above three feedback mechanisms, the feedback using PHICH has the least signaling overhead and standard impact.
2.2 Retransmission
The legacy uplink HARQ retransmission is unfit for CB transmission, since if the transmission failure is due to collision, synchronous HARQ retransmission will bring continuous collisions. Hence retransmission handling on CB grants must be designed carefully. A few options for how to manage retransmission of CB transmission are listed as below. Note that any feedback mechanism in section 2.1 can result in retransmission.
Option 1: Retransmission on RLC
It means the maximum number of HARQ transmission on CB grants is 1. Once UE failed in the first HARQ transmission on CB grants, retransmission is only dependent on RLC ARQ. It is the simplest and Rel-8 compatible solution, but the latency is a little high and it is not fit for UM and TM RLC data transmission for no RLC ARQ in RLC TM/UM mode. Hence, the RLC UM and TM data should be excluded in CB transmission.
Option 2: MAC local NACK

It is based on Option 1 and introduced MAC local NACK mechanism to speed up RLC retransmission and reduce the latency. But it is still not fit for RLC UM and TM data transmission. In addition, the fast MAC local NACK will bring the fast RLC retransmission and make the RLC retransmission counter increase fast. If collisions occur multiple times, unexpected RLF and the RRC Connection Re-establishment would be triggered fast. 
Option 3: Adaptive HARQ [1]
With the assumption that eNB is able to distinguish whether a failed CB transmission is caused by collision or due to other reasons e.g. the link problem, the eNB may request a HARQ retransmission only when the failure is not caused by  collisions.
Option 4: CB Retransmission
When the previous attempt on CB grants is failed, UE will delay a random backoff time optionally and do the retransmission in another CB grant until the maximum number of transmission is reached. It can be assumed that the TB size and MCS of the CB grant would not be changed in a wide range. In the option 4, the operation of the HARQ process will be changed or a temporary buffer similar as Msg3 buffer will be introduced.
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Fig 1 Example of CB retransmission
	Comparison Aspects
	Retransmissions on RLC
	MAC local NACK
	Adaptive HARQ
	CB retransmission

	Latency
	long
	medium
	medium
(for HARQ retransmission short, but for collisions other solution is needed )
	medium

	Use case
	AM
	AM
	Not caused by collisions
	All cases

	Reliability
	high
	high
	low
	high

	Standard Impact
	high
	high
	medium
	high


Conclusion 2: It’s difficult to ensure the reliability of transmission without standard modification. In above retransmission mechanisms, the CB retransmission is the best choice. 
3 Conclusion
In this document we investigate the feedback and retransmission for contention-based transmission. We kindly request RAN2 considering the two conclusions in this document when decide whether to adopt the contention based access and how to implement it.
Proposal: It is proposed to discuss and agree the following two conclusions in CB discussion.
Conclusion 1：In the three feedback mechanisms, the feedback using PHICH has the least signaling overhead and standard impact.
Conclusion 2: It’s difficult to ensure the reliability of transmission without standard modification. In above retransmission mechanisms, the CB retransmission is the best choice.
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