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1. Introduction
At the RAN1#88bis meeting, following agreements for scheduling request (SR) design were achieved [1]:
	Agreements:
· For 1-symbol PUCCH without SR with 1 or 2 bit(s) UCI payload size, RAN1 will select one from the following options.
· Option 1: RS and UCI are multiplexed by FDM manner in the OFDM symbol
· UCI can be sequence
· FFS: low PAPR design is applied
· Option 4: Sequence selection with low PAPR
· FFS following cases:
· If SR only
· If with SR + other UCI;
· This does not imply the necessity of special SR design 
· FFS whether the design may or may not depend on the frequency range

Agreements:
· 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



In addition, at RAN2 #98 meeting, following agreements for SR configuration were achieved [2].
	Agreements:
1. 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.
2. 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.  
3. RAN2 does not see the need to convey buffer status information.  
4. Send LS to RAN1 to indicate to RAN1 that RAN2 doesn’t see the need to support multi-bit SR. 



In this contribution, SR procedures are discussed with taking above agreements into consideration.
2. Scheduling request design
In the legacy LTE system, 1-bit SR is used for requiring UL-SCH resource. Once a eNB receives the SR, normally it will allocate UL-SCH resource at least sufficient for a BSR transmission first, and then further allocate UL-SCH resource for UL data transmission based on the reported BSR. In the NR system, the SR-triggered uplink grant-based data transmission should be the baseline for latency-tolerant service, e.g., eMBB with non-latency critical service. However, it is also beneficial to support SR-triggered uplink grant-based data transmission for low latency services especially for URLLC traffic to improve the resource usage efficiency and reliability. According to RAN2’s agreements, SR can be enhanced by single-bit SR with multiple configurations to distinguish the “numerology/TTI length” of the logical channel that triggers the SR. In the following, the SR configurations and related procedure are discussed.
One SR configuration should include at least following parameters: 
· Numerology/TTI length in case that the carrier supports multiple numerologies and/or multiple TTI lengths for a given numerology;
· Time domain resources: mini-slot/slot index, start/stop of the OFDM symbols used for SR transmission in the slot/mini-slot, periodicity etc;
· Frequency domain resources including the number of PRBs and frequency hopping pattern if it is enabled;
· Space/code domain resources e.g., OCC index, sequence index etc. 
· [Transmit diversity scheme]
Based on above parameters, multiple SR configurations can be differentiated and each SR configuration can be tied with one/some specific traffic type(s) and/or logical channel(s). Depending on which traffic type in the buffer, different SR can be triggered. However, which SR resource to use is related to whether the SR Prohibit Timer, SR counter, and maximum number of allowed SR transmission, are common or independent for multiple SR configurations. In other words, which SR resource to use depends on the design of SR procedure. There are two alternatives that can be further considered.
Alt. 1: Only one SR procedure is shared between multiple SR configurations.
Figure 1(a) gives an example. gNB configures two 1-bit SR configurations for eMBB and URLLC traffic. For eMBB traffic, SR configuration 1 is applied and for URLLC traffic, SR configuration 2 is used. One SR counter and one SR Prohibit Timer are maintained at MAC entity. As observed, at a given time, only one SR can be transmitted, the SR counter and SR Prohibit Timer triggered by SR configuration 1 cancels/disables the other SR transmission with SR configuration 2. Therefore, BSR information to indicate the traffic type e.g., URLLC and eMBB and the related buffer size is needed. When the two SR resources collides, it is beneficial to select the SR for URLLC traffic considering the delay requirement. 
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Figure 1(a): Example of Alt.1 that one shared SR procedure between two SR configurations

Alt. 2: Independent SR procedures are maintained for multiple SR configurations.
As shown in Figure 1(b) that both SR resources are configured to a UE having eMBB traffic and URLLC traffic. Different from Alt. 1, there is no interaction between the two SR procedures for Alt. 2. When URLLC traffic comes, SR will be triggered based on SR configuration 2, requesting uplink resource for delay sensitive traffic and when eMBB traffic arrives, SR will be sent according to SR configuration 1, requesting uplink resource for eMBB traffic. By proper design the configurations/counter and timer for each traffic type, the SR procedure can be optimized for different services while two SR timers and counters are required for different traffic type. 
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Figure 1(b): Example of Alt. 2 that independent SR procedures for two SR configurations

Proposal 1:
· For single-bit SR with multiple SR configurations, following alternatives can be further studied to meet all applicable reliability and latency requirements including URLLC and eMBB traffic. 
· Alt.2-1: Only one SR procedure is shared between multiple SR configurations.
· Alt.2-2: Independent SR procedures are maintained for multiple SR configurations.

3. Conclusion
In this contribution, SR design including SR configurations and procedures are discussed. Following proposals were made.
Proposal 1:
· For single-bit SR with multiple SR configurations, following alternatives can be further studied to meet all applicable reliability and latency requirements including URLLC and eMBB traffic. 
· Alt.2-1: Only one SR procedure is shared between multiple SR configurations.
· Alt.2-2: Independent SR procedures are maintained for multiple SR configurations.
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