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Introduction
In previous RAN1 and RAN2 meetings, following agreements were made regarding scheduling request design [1-4]:
	Agreements (RAN1#88bis):
· 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 (RAN1#89):
· Long duration NR-PUCCH for up to 2 bits in a given slot is composed as the followings:
· HARQ ACK by BPSK or QPSK modulation is repeated in time domain and multiplied with sequence(s)
· FFS: pi/2 BPSK usage
· Two states SR is based on on-off-keying
· Time domain OCC can be applied over multiple UCI/DMRS symbols per frequency hop
Agreements (RAN2#97bis):
· The SR should at least distinguish the “numerology/TTI type” of the logical channel that triggered the SR (how this is done is FFS).   
· 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
Agreements (RAN2#98):
· Multiple SR configurations can be configured to the UE and which SR configuration is used depends on the LCH that triggers the SR. The granularity of SR configuration for a logical channel is FFS.
· From RAN2 point of view a single bit SR with multiple SR configuration is sufficient to distinguish the “numerology/TTI length” of the logical channel that trigger the SR. RAN2 has not identified other use cases for which multibit SR is need with sufficient support.
· RAN2 does not see the need to convey buffer status information.
· Send LS to RAN1 to indicate to RAN1 that RAN2 doesn’t see the need to support multi-bit SR.


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

Scheduling request design for URLLC UL transmission
Considering latency requirement of URLLC, it is necessary to use short duration resource for a scheduling request. Considering specification effort and implementation complexity, it can be preferred to use only NR PUCCH to transmit the scheduling request 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. It can be further considered to support long-duration PUCCH for URLLC at least when large SCS is used for URLLC. Furthermore, long-duration PUCCH can be considered depending on the target coverage and reliability requirements. 
Proposal 1: PUCCH format is used for SR transmission where on/off of SR transmission is the baseline. 

It is agreed that the time interval between SR resources can be shorter than a slot depending on the latency requirements. In case of FDD, it seems straightforward to configure SR 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. Particularly, if frequent SR resource is configured semi-statically, slot structure considering the SR would lead performance degradation in perspective of downlink. One approach to mitigate this issue is to dynamically change the slot type depending on possible UL transmission. Another approach is to consider having UL mini-slot as reserved resource during downlink-part of a slot. This issue becomes more critical to support semi-static URLLC UL resources such as SR resources or uplink resources for UL transmission without grant. Similar mechanisms can be also applied for mini-slot level PUSCH transmission.
Proposal 2: In dynamic TDD, semi-static UL resource for UL data transmission without grant 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. 

Scheduling request for eMBB and URLLC
Considering UE having both eMBB and URLLC data to be transmitted, traffic arrival of each packet and scheduling eMBB or URLLC data transmission would be independently happened. To be specific, it can be considered that the case where gNB schedules only UL grant for eMBB UL data, but not UL grant for URLLC. Even though the same TTI length and numerology are applied to both eMBB and URLLC data, since latency and/or reliability requirements could be different in general, it would be necessary that UE can transmit scheduling request for eMBB and URLLC independently. For instance, the periodicity of eMBB SR could be larger than that of URLLC SR. 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). 

In another approach, it can be considered that multi-bit scheduling request is used to indicate different service requirement. To be specific, when UE transmits SR to request UL resources to gNB for UL transmission, UE can additionally inform to gNB the types of UL transmission to be sent such as service type, or its requirements. Depending on situation, it can be considered for scheduling request resource to convey other useful information. For example, when a UE using UL data transmission without grant already has an uplink resource, a UE may utilize allocated SR resource as additional control channel by transmitting scheduling request together with UL data transmission without grant. Useful information like HARQ process ID of UL data transmission without grant can be sent on this SR resource. On the other hand, a UE may transmit scheduling request for getting uplink resource for UL data transmission without grant. In this case, it is beneficial to convey additional information of the request (e.g. purpose of SR) together.
 
Proposal 4: It is necessary to investigate whether or how to exploit multi-bit scheduling request transmission.

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 format is used for SR transmission where on/off of SR transmission is the baseline. 
Proposal 2: In dynamic TDD, semi-static UL resource for UL data transmission without grant 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). 
Proposal 4: It is necessary to investigate whether or how to exploit multi-bit scheduling request transmission.
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