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1. Introduction
In RAN1#88bis and RAN2#97bis meetings, following agreements were made regarding scheduling request design [1][2]:
	Agreements (RAN1):
· The Scheduling Request-triggered uplink grant-based data transmission design should consider all applicable reliability and latency requirements including URLLC when assessing different design proposals.
· FFS: SR details
· For initial grant-based transmission, retransmissions can be grant-based
Agreements (RAN2):
· The SR should at least distinguish the “numerology/TTI type” of the logical channel that triggered the SR (how this is done is FFS).   
· [bookmark: _GoBack]The existing LTE BSR framework is used as baseline for NR BSR framework.  Further enhancements at least related to numerologies and granularity and can be further discussed


In this contribution, we provide our views on scheduling request design for various service requirements and/or UL data duration. 

2. PUCCH design for URLLC
Regarding the agreements for NR UL transmission, two types of PUCCH transmissions are supported; one is short-duration PUCCH, and the other is long-duration PUCCH. In the perspective of latency requirements of URLLC, it can be considered that short-duration PUCCH could be a baseline for URLLC PUCCH. When large SCS is used for URLLC, it can be further considered to support long-duration PUCCH for URLLC. Furthermore, considering target coverage and reliability requirements, long-duration PUCCH can be considered. To meet the latency requirements of URLLC, it is necessary to reduce time interval between PUCCH resources configured for a UE can be smaller than a slot. For SR transmission, it is already agreed to support it. In case of HARQ-ACK transmission, it would be beneficial in terms of latency to support that PUCCH for URLLC can be transmitted in every mini-slot. In case of FDD, it seems straightforward to configure PUCCH resource in every mini-slot. However, in case of TDD, it is necessary to carefully investigate how to configure slot structure (e.g., downlink and uplink portions) to achieve low latency and reasonable spectral efficiency or user throughput. For example, if slot structure with same downlink and uplink portion (e.g., 6:2:6 OS for downlink:GP:uplink) is used, it may offer the benefit from the latency perspective. However, this would lead overall downlink portion to 50% regardless of actual traffic which can lead inefficient performance. One approach to mitigate this issue is to dynamically change the slot type depending on URLLC UL traffic. Another approach is to consider having UL mini-slot during downlink-port of a slot where downlink transmission considers UL mini-slot portion as reserved resource. This issue becomes more critical to support semi-static URLLC UL resources such as SR resources or grant-free resources. If the configured resources are used for semi-static UL resource, overall performance may be degraded particularly when downlink is heavier. Similar mechanisms can be also applied for mini-slot level PUSCH transmission. 
Proposal 1: PUCCH resources can be configured in every mini-slot at least for FDD cases. In case of TDD, it is necessary to further study how to configure slot structure type considering DL/UL traffic condition and latency requirements. 
Proposal 2: In dynamic TDD, semi-static UL resource for grant-free or SR may occur during downlink resources in a slot. In case, UL resources during DL resources can be seen as reserved resource from downlink perspective. 

3. Scheduling request for eMBB and URLLC
Considering UE having both eMBB and URLLC data to be transmitted, it can be considered that the case where gNB schedules only UL grant for eMBB UL data, but not UL grant for URLLC. Since eMBB and URLLC would have different service requirements (e.g. latency) and scheduling unit, even though UE receives UL grant for eMBB UL transmission, UE can still request UL grant for URLLC UL transmission. According to the RAN2 agreements, the SR should at least distinguish the “numerology/TTI type” of the logical channel that triggered the SR. In case, it can be considered that multiple SR resource configurations are introduced for UL transmission with different service requirements (e.g. latency) and/or scheduling units. Depending on service type of the received SR, gNB can schedule UL grant for either eMBB or URLLC UL transmission. In addition, BSR could be separately configured for different service requirements and/or scheduling unit as well. 
Proposal 3: UE can be configured with SR resource configuration for each service requirement (e.g. latency) and/or scheduling unit.

4. Simultaneous transmission of SR and other information
SR-triggered UL transmission (grant-based UL transmission) has been widely used for dynamic uplink scheduling. For URLLC, latency is an issue of SR-triggered UL transmission. Thus, it is necessary to transmit URLLC traffic at the UL resource scheduled by the first UL grant after SR transmission. In this case, gNB should schedule UL resource without buffer status information, which induces latency increase or resource waste. If the resource scheduled by the first UL grant is not enough to transmit a URLLC packet, latency is increased and the target reliability may not be achieved. Thus, it is reasonable for gNBs to schedule UL resource assuming the biggest packet size. However, if the gap between the biggest packet size and smallest packet size is large, it is resource inefficient to allocate UL resource assuming the biggest packet size. 
To alleviate this inefficiency, it can be considered that gNB could allocate multiple SR resources for a single UE to deliver buffer status by SR. Since SR resource is limited, buffer status report should be quantized more compared with buffer status report in MAC layer. For example, two SR resources could be allocated for a UE. In this case, SR 1 indicates buffer status 1 and SR 2 indicates buffer status 2. If an arrived packet at a UE has the size of buffer status 2, the UE requests scheduling by SR 2. Otherwise if an arrived packet has the size of buffer status 1, the UE requests scheduling by SR 1. By doing this, the UE can deliver rough buffer status by SR and the coverage of SR is maintained because the UE does not transmit SR 1 and 2 simultaneously. The exact form of transmission scheme for SR and BSR may depend on how to define PUCCH format for small payload size of UCI (e.g. 1 or 2 bits). 
Alternatively, it can be considered to introduce multi-bit SR to convey BSR by using a single PUCCH transmission to save reserved PUCCH resources for SR transmissions. However, considering simultaneous transmission of SR, BSR, and HARQ-ACK feedback, it may need to consider PUCCH format adaptation, or UCI size reduction. Meanwhile, when multi-resource SR transmission is used, HARQ-ACK feedback will be transmitted on the PUCCH resource selected based on SR status and BSR status. 
Proposal 4: UE can be configured with multiple SR resource configuration for a given service requirement (e.g. latency) and/or scheduling unit to transmit other information (e.g. BSR).

5. Conclusion
In this contribution, we discuss scheduling request design for various service requirements and/or UL data duration. Our proposals are as follows:
Proposal 1: PUCCH resources can be configured in every mini-slot at least for FDD cases. In case of TDD, it is necessary to further study how to configure slot structure type considering DL/UL traffic condition and latency requirements. 
Proposal 2: In dynamic TDD, semi-static UL resource for grant-free or SR may occur during downlink resources in a slot. In case, UL resources during DL resources can be seen as reserved resource from downlink perspective. 
Proposal 3: UE can be configured with SR resource configuration for each service requirement (e.g. latency) and/or scheduling unit.
Proposal 4: UE can be configured with multiple SR resource configuration for a given service requirement (e.g. latency) and/or scheduling unit to transmit other information (e.g. BSR).
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