3GPP TSG-RAN WG2 #NR Ad hoc#2
R2-1706448
Qingdao, P.R. China, 27-29 Jun 2017
Agenda item:
10.3.1.8
Source:
Spreadtrum Communications
Title:
Discussion on UL grant-free transmission
Document for:
Discussion
1 Introduction

This paper discusses configuration and usage of grant-free UL resources. 

Agreements [1][2][3]:
RAN1#87 Agreements:

-At least an UL transmission scheme without grant is supported for URLLC

-Resource may or may not be shared among one or more users 

-FFS: resource configuration details
      -FFS other details of design
RAN1 #88 Agreements

-For UL transmission without grant,

-The resource configuration includes at least the following 



-Time and frequency resources, FFS: including resources for repetitions, implicitly or explicitly


…

RAN2 #97bis 

From RAN2 point of view it would be beneficial to be able to share “SPS/grant free” UL resources amongst different UE. Mechanism to identify the UE for collision resolution purpose may be needed. The details can be discussed in RAN1.
2 Discussion
URLLC has stringent requirements on latency and reliability. In addition, URLLC traffic, depending on the application, may be sporadic or periodic in nature. Furthermore, the packet sizes of URLLC traffic depend on time and may vary in different transmissions. These qualities necessitate a different treatment of URLLC traffic compared to LTE traffic.

If for sporadic and infrequent traffic we allocate dedicated resources to each UE then wasting of the resources and inefficient resource utilization is inevitable. For this reason, sharing the resources among UEs, as was agreed in RAN2 #97bis is beneficial. Furthermore, if traffic is periodic then a resource does not need to be always available at a UE. Instead, a UE will be able to meet its delay requirements as long as the resource is available in accordance with the traffic periodicity. 
As the packet sizes change with time resource allocation should be flexible and able to reflect this change. Also, as packet sizes change with time it is possible that a UE cannot finish its transmission within the resources allocated by gNB. 
Some parameters that could be signaled from the network to the UE can include the following: 
· Time and frequency resources: Those can be indicated dynamically based on traffic requirements.
· Time resource granularity: To reduce the latency and to avoid wasting of resources in case of small amount of traffic it may be preferable to define time units that are smaller than the slot duration, e.g., mini-slots. In this way, the gNB can allocate the resources with a finer granularity to the UEs.
· Frequency resource size: Similar to the time resource size a corresponding frequency resource size should be defined appropriately for URLLC traffic. Since, to enhance reliability, URLLC has a wide bandwidth it may be preferable to define frequency resource sizes that are multiples of a resource block. Thus the frequency resource size for URLLC may be a group of resource blocks.   
· Resource Periodicity: Period with which a resource becomes again available at a UE.

· Resource extension parameter: In some cases the network may not be able to predict exactly how many resources to allocate to a UE for it to deliver its traffic. Thus it is possible that a UE does not complete its transmission within the allocated resources. The network may allow the UE to “spill” over its transmission to the next consecutive resource in time to decrease its latency instead of waiting the next available resource. Since this parameter is controlled by the network the undesirable situation where a large number of UEs attempt transmission on a single resource can be avoided. 
Proposal 1: Utilize RRC signaling to configure the grant-free resources.

Proposal 2: RRC signaling for grant-free resource allocation and configuration should include at least an indication of time and frequency resources, granularity of time and frequency resources, resource periodicity, and resource extension parameter among others.
The network can control how the resources are accessed by the UEs, namely whether they are accessed by a single UE or by a group of UEs. The decision can depend on the type and amount of traffic of each UE. Even within the class of URLLC traffic some applications may have more stringent latency requirements as opposed to others and will be more severely affected by a potential collision (e.g., for industrial automation the maximum end-to-end delay ranges from 0.5 ms to 1ms). For such traffic, dedicated resource should be preferred. A UE does not need to know of the network’s decision to allocate more than one UEs in its given resource. In the event of a collision, the UE will have to reattempt its transmission. The details of this process is FFS. 
Proposal 3: Resources can be dynamically updated based on the network traffic requirements by making more resources available or unavailable accordingly. The exact methods are FFS.
Proposal 4: Some resources can be used by a single UE in a dedicated fashion and some others by a group of UEs. A UE does not need to know whether it is sharing the allocated resource with other UEs. Collision resolution methods are FFS.
3 Conclusions
Proposal 1: Utilize RRC signaling to configure the grant-free resources.

Proposal 2: RRC signaling for grant-free resource allocation and configuration should include at least an indication of time and frequency resources, granularity of time and frequency resources, resource periodicity, and resource extension parameter among others.
Proposal 3: Resources can be dynamically updated based on the network traffic requirements by making more resources available or unavailable accordingly. The exact methods are FFS.

Proposal 4: Some resources can be used by a single UE in a dedicated fashion and some others by a group of UEs. A UE does not need to know whether it is sharing the allocated resource with other UEs. Collision resolution methods are FFS.
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