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Discussion/Decision
1 Introduction

WI on delay reduction has been approved last RAN plenary. Even though the scope of the WI is not restricted to any specific mechanism, contention based access seems one prominent solution to achieve the objective of the WI.

The contribution presents Samsung view on the CB access in the following four aspects.
· How to deliver CB grant?
· How to minimize collision?

· How to recover loss from the collision?

· How to handle HARQ operation?

2 Discussion
How to deliver CB grant

As proposed by [1], the simplest approach is to use UL grant masked with a predefined RNTI (i.e. CB-RNTI). Even though it is a simple/feasible solution, it may not be the most efficient approach. Firstly, there could be multiple set of unused RBs that are not adjacent because of resource fragmentation. To fully allocated those unused RBs by CB grant, multiple CB grants might need to be sent simultaneously. A CB grant is basically resource unfriendly in a sense that number of fields (e.g. TPC command, CQI request etc) are useless and number of fields provides too much flexibility (e.g. full resource allocation is possible but only small part of them will really be used for CB access). Sending multiple CB grants means bigger waste in the PDCCH region. 

At this moment, it is not clear whether having multiple CB grants per subframe is required or not. To decide whether to reuse existing UL grant format or to define new format for CB grant, it is crucial to know it.

Proposal 1
It is proposed to discuss whether it is necessary to allow multiple CB grants per subframe.  

Another issue would be whether multiple CB-RNTIs is necessary. Even if multiple CB grants per subframe is required, there seems no clear motivation for multiple CB-RNTIs. Multiple CB grants could be achieved by having them in a DCI or by sending multiple CB grants with the same CB-RNTI. Moreover, multiple CB-RNTIs would increase the required number of blind decodings.
Proposal 2
There is only one CB-RNTI. Multiple CB-RNTIs could be considered if sufficient motivation is identified.

How to minimize collision
For CB access to really work, it is essential to decrease the probability of collision (i.e. that multiple UEs use a same CB resource). In that respect, allowing any UE having data for transmission to use CB grant seems not a good way to go. 
ENB will allocate CB resource when there is remaining resource after scheduling all UEs that ENB know the buffer status. It means that CB resource is mainly for the UE whose buffer status is not known to the ENB, because ENB would have allocated dedicate resource for the UE instead of issuing CB resource if it knows that a certain UE has data to send. Having it in mind, it is logical to exclude from CB access UEs whose buffer status is already known to ENB. In other words, it would be desirable to allow CB access only for the UEs whose buffer status (or buffer status change) is not yet known to ENB. This could be easily achieved by linking CB access to SR trigger . 
Proposal 3
CB access is allowed to the UE having pending SR.

It is ffs whether further mechanism to decrease the collision probability is required. 
How to recover from the loss due to collision
In the CB access, data loss due to collision cannot be completely avoided. Then one can consider fast recovery mechanism to compensate increased error probability. Two things need to be considered.
· Currently there is no recovery mechanism for RLC TM/UM data. 

· In general, fast recovery is not that important for RLC AM data.
First aspect implies that we need to introduce a retransmission mechanism for RLC TM/UM data if they are transmitted over CB resource, which would end up with quite some functional change. Second aspect implies that RLC AM data could be recovered by its own ARQ procedure. 
Proposal 4

RLC TM/UM data is not allowed to be transmitted by CB grant
Proposal 5

Only RLC AM data is allowed to be transmitted by CB grant. No additional mechanism is needed for fast 






recovery.
How to handle HARQ operation
One problem of applying HARQ to CB transmission is that collision could be propagated through HARQ retransmissions. HARQ gain is mainly from using less accumulated power/resource in case of early termination. In other words, it is possible to get the same target BLER by applying more transmission power/resource to the initial transmission even with HARQ turned off. It is basically inefficient in resource point of view, but seems acceptable since CB access would handle only small part of total uplink traffic. 
If ENB is able to know whether decoding failure comes from collision or not, HARQ operation is still an useful mechanism even for CB transmission. ENB can simply respond with ACK if transmission failure is because of collision. UE would suspend the uplink retransmission until maximum retransmission limit passes in such a case. This type of behaviour is already supported in the current specification.

The first approach is clearly feasible. The feasibility of the second approach needs to be checked by RAN1. Before involving RAN1 into the discussion, RAN2 should have a clear view whether HARQ operation is useful for CB access or not.

Proposal 6
It is proposed to discuss whether to support HARQ for CB access
3 Conclusion
Issues w.r.t contention based access are discussed. Following six proposals are made.
Proposal 1
It is proposed to discuss whether it is necessary to allow multiple CB grants per subframe.  

Proposal 2
There is only one CB-RNTI. Multiple CB-RNTIs could be considered if sufficient motivation is identified.

Proposal 3
CB access is allowed to the UE having pending SR.

Proposal 4
RLC TM/UM data is not allowed to be transmitted by CB grant
Proposal 5
Only RLC AM data is allowed to be transmitted by CB grant. No additional mechanism is needed for fast 






recovery

Proposal 6
It is proposed to discuss whether to support HARQ for CB access
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