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Discussion
1      Introduction
In last RAN1 meetings, the following agreements on UL transmission without grant were achieved [1].

· Type of UL data transmission without grant

· Type 1: UL data transmission without grant is only based on RRC (re)configuration without any L1 signalling 

· Type 2: UL data transmission without grant is based on both RRC configuration and L1 signalling to activation/deactivation for UL data transmission without grant

· Note: functionality of modification is achieved the L1 signalling by activation

· If HARQ feedback is supported, to indicate HARQ feedback of UL transmission without grant, following options and related UE behavior should be further studied.

· Option 1: Based on UL grant to indicate “ACK”

· Option 2: Group-common DCI

· 2-1: Only ACK 

· 2-2: ACK and NACK

· Option 3: Define a Timer, UE assumes following, when the Timer expires

· 3-1: ACK if an NACK is not received after the K repetitions

· 3-2: NACK if an ACK is not received 

In this contribution, we discuss the remaining issues for UL transmission without grant.
2      Discussion
Two types of UL data transmission without grant have been agreed. 
· Type 1: UL data transmission without grant is only based on RRC (re)configuration without any L1 signalling 

· Type 2: UL data transmission without grant is based on both RRC configuration and L1 signalling to activation/deactivation for UL data transmission without grant

For both types, the resources for UL transmission without grant is semi-statically configured by RRC signalling. Some additional parameters for the resources can be adjusted or modified by L1 signalling for type 2. From network perspective, the allocated resources can be dedicated for each individual UE or shared among multiple UEs. The basic principle of the dedicated resource allocation is that the resources can be reserved with a pre-configured periodicity. The dedicated resource allocation is beneficial for periodic small packet traffic. However, for aperiodic/sporadic traffic with variable packet size, significant amount of reserved resources may be wasted. Therefore, in order to improve the resource utilization, contention based UL transmission with resources shared among multiple UEs should be supported. For the contention based UL transmission, a resource pool can be configured for multiple UEs. The resources for UL transmission without grant can be configured as the dedicated resources or a resource pool shared among multiple UEs.

Proposal 1: The resources for UL transmission without grant can be configured as the dedicated resources or a resource pool shared among multiple UEs.
In order to balance the efficient resource utilization and transmission collision, both the dedicated resources and the resource pool can be configured simultaneously. The dedicated resources can be reserved with a minimal size to support very small packet transmission. The resource pool can be shared among multiple UEs. When a UE need UL transmission, the UE can determine whether to adopt the dedicated resource or the resources from the resource pool according to the packet size. If the packet size is small enough, the UE can adopt the dedicated resource for UL transmission. Otherwise, the UE can adopt the resources from the resource pool for UL transmission. 
Proposal 2: Both the dedicated resources and the resource pool can be configured simultaneously for UL transmission without grant.
For the cases that multiple UEs are configured with the resource pool, the transmission is based on contention and there might be collisions among UEs. In order to fulfil low collision rate, the resources for data transmission should be carefully configured. Furthermore, in order to avoid the collision on the resources that already occupied by one certain UE, gNB can broadcast the status of the resources in the resource pool via a group-common DCI. After detecting this group-common DCI, UE can avoid the transmission on the occupied resources and select the other spare resources in the resource pool.
Proposal 3: gNB can broadcast the status of the resources in the resource pool via a group-common DCI.
For UL grant-free transmission, in order to improve latency and reliability, it was agreed that K repetitions including initial transmission for the same transport block are supported. As a result, the ACK/NACK feedback channel may not be mapped one-to-one to each transmission and it should reflect the current decoding situation of the TB of all the available transmissions at the time of ACK/NACK feedback. It was agreed in RAN1 #90, if HARQ feedback is supported, to indicate HARQ feedback of UL transmission without grant, following options and related UE behavior should be further studied.

· Option 1: Based on UL grant to indicate “ACK”

· Option 2: Group-common DCI

· 2-1: Only ACK 

· 2-2: ACK and NACK

· Option 3: Define a Timer, UE assumes following, when the Timer expires

· 3-1: ACK if an NACK is not received after the K repetitions

· 3-2: NACK if an ACK is not received 

Option 1 needs additional UL grant to indicate “ACK”, which can cause extra overhead. Taking the overhead and spectral efficiency into account, Option 2-1, i.e., the group-common DCI with ACK, can be considered for early termination when repetitions are configured. Option 3-2 can be used in combination with Option 2-1. If the group-common DCI with ACK is not received, NACK shall be assumed.
Proposal 4: Option 2-1, i.e., the group-common DCI with ACK, can be considered for early termination when repetitions are configured. Option 3-2 can be used in combination with Option 2-1. If the group-common DCI with ACK is not received, NACK shall be assumed.
3      Conclusions
In this contribution, the resource configuration and HARQ operation for UL transmission without grant are discussed. We have following proposals:
Proposal 1: The resources for UL transmission without grant can be configured as the dedicated resources or a resource pool shared among multiple UEs.
Proposal 2: Both the dedicated resources and the resource pool can be configured simultaneously for UL transmission without grant.
Proposal 3: gNB can broadcast the status of the resources in the resource pool via a group-common DCI.
Proposal 4: Option 2-1, i.e., the group-common DCI with ACK, can be considered for early termination when repetitions are configured. Option 3-2 can be used in combination with Option 2-1. If the group-common DCI with ACK is not received, NACK shall be assumed.
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