3GPP TSG-RAN WG2 Meeting #96
R2-168478
Reno, Nevada, USA, 14 - 18 Nov 2016
Source: 
Huawei, HiSilicon
Title: 
Considerations on grant free transmission for NR
Agenda Item:
9.1.2.1
Document for:
Discussion and decision
1 Introduction
RAN1#84bis has agreed the study of the Autonomous/grant-free/contention based UL non-orthogonal multiple access. RAN1#86bis further agreed to study grant-free transmission for URLLC. This contribution focus on the RAN2 related aspects, e.g. which states can support grant free transmission and transmission procedure.
2 Discussion
2.1 RRC states 
For eMBB UE, if only small packets (e.g. periodical heartbeat packet) needs to be transmitted, it is useful to keep the UE in INACTIVE state while support the direct data transmission for power saving and low signalling overhead as discussed in [1].
For URLLC, grant-free transmission can allow reaching very low UL latency. For eMBB UE, if UE supports the grant-free based uplink transmission for the initial packet in INACTIVE state, the CP latency could also be reduced. 
Proposal 1: Grant free transmission can be applied for both CONNECTED and INACTIVE state. 
2.2 Resource allocation
According to the characteristics of the grant-free based UL transmission, it is necessary that the resource should be reserved and configured for a group of UEs by RRC. In NR, different type of services has different latency requirement and characteristics.
UE with MBB service could be configured with the grant free resource, which has long period for infrequent small data transmission. For example, UE in RRC_INACTIVE shares the resource, which is notified in the system information.
A group of UE with URLLC service could be configured with the grant free resource in CONNECTED, which has short period resource. For example, small number for UE in one group is allocated with the grant free resource which can be dynamically changed like SPS.
Proposal 2: Different grant free resources can be configured for different services.
2.3 Contention Resolution
For grant-free based transmission, both link quality and collision among the transmissions from multiple UEs can lead to failure of transmission. This means that the network should identify UE by layer1 reference signal or layer2 UE ID and send feedback to indicate whether the packet is received successfully or not, and accordingly retransmission is necessary or not, which is discussed in [3]. 
The legacy UL HARQ retransmission is synchronization. If the UE in the same group still performs retransmission on the same time/frequency resource, the collision can happen again. There are two possible directions to realize the retransmission:
· Option1: Blind retransmission using grant free transmission
After first transmission, the UE starts a timer and waits the feedback from the network until the timer expires. If the UE does not receive any acknowledgement from the network, the UE can try a second grant-free transmission after a random backoff period. This can reduce the collision probability.
· Option 2: Retransmission based on scheduling
We assume that UE in RRC_INACTIVE has no dedicated resource to send scheduling request. If the UE in RRC_INACTIVE does not receive an ACK from the network, the UE initiates a RACH procedure to obtain an UL grant. UE can send data and UE ID with this grant resource. 
When the UE in connected state has scheduling request resources, the UE can perform a scheduling request to the network for a resource allocation. This may bring some delay.
Proposal 3: RAN2 discuss whether retransmission following grant-free transmission is also grant-free or not.

2.4 Selection/combination of grant free and of scheduling transmission 
There are several factors impacting the performance of grant free transmission. The transmission method should be selected between grant free and scheduling transmission accordingly.
1) Data volume to transmit, i.e. buffer status size
In RRC_INACTIVE, grant free transmission of small data is useful for low power consumption and overhead. If the UE buffer is small enough, it could be sent in a single TB using grant free resources. If the UE buffer size is too large for a single transmission, the UE can send BSR using grant free transmission to trigger transition to RRC_CONNECTED.
2) UE is in-synch 
If UE can estimate UE is in UL synchronization, then UE can initiate the grant free transmission. The other possibility is to always use ECP for grant free transmission, which has been agreed by RAN1#86bis.
3) Collision probability
If the UE tries grant-free transmission for several times and fails, the UE should stop this kind of transmission.
In RRC_INACTIVE, the UE would fall back to legacy RACH. In CONNECTED, UE can request to allocate UL grant.
One possibility is to choose between scheduled and grant free transmission based on the required UL latency. Also, in RRC_CONNECTED, both mechanisms could be used together, e.g. the URLLC UE could use the scheduling request to indicate to the network that the UE is performing a grant free transmission. If a collision happens, the network can immediately allocate grants to the UE.
Proposal 4: Study selection/combination of grant-free and scheduling based transmission. 

3 Conclusion

This contribution discusses RAN2 aspects of grant-free transmission. 
Proposal 1: Grant free transmission can be applied for both CONNECTED and INACTIVE state. 

Proposal 2: Different grant free resources can be configured for different services.

Proposal 3: RAN2 discuss whether retransmission following grant-free transmission is also grant-free or not.

Proposal 4: Study selection/combination of grant-free and scheduling based transmission. 
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