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Discussion and Decision
1
Introduction
Scheduling request (SR) is used for a UE to request resource for UL data transmission. At the RAN1#88bis meeting, the following agreements were made on SR for uplink grant based transmission [1]:”
· 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, in RAN1 the following agreement was made regarding to the periodicities of SR resource at the first RAN1 NR ad hoc meeting:
· Time interval between SR resources configured for a UE can be smaller than a slot

Furthermore, various enhancements on SR including multi-bit SR and multiple SR configurations were discussed in both RAN1 and RAN2 WGs. The most recent agreement on multiple SR configurations was achieved during the RAN2 #98 meeting [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. 

Based on the latest agreement from both RAN1 and RAN2, in this contribution we discuss further details related to multiple SR configurations.
2
Discussion on SR configuration
In current LTE system, one bit SR is used for requesting UL-SCH resource for new data transmission. Once the eNB receives the SR, it will allocate resource at least sufficient for BSR transmission. Similar SR-trigged UL grant-based data transmission can be applied to NR as well. An example of the high level signaling flow is shown in the following Figure 1 where before data transmission, UE sends scheduling request and waits for UL resource grant before sending the data packet.
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Figure 1 SR-based UL dynamic transmission
As dynamic scheduling based UL transmission will be used for all different types of services including eMBB and URLLC at least, it would be beneficial for gNB to be aware of key requirements in order to make an optimized scheduling decision. For example, for some URLLC applications, it is necessary to provide the latency and reliability simultaneously. This entails that a payload should be delivered with high success probability with a limited number of transmission attempts. On the other hand, there might be cases where latency is more important and moderate reliability is sufficient. In general network knows the service properties from the UE. The problem is usually such information is not available at gNB and even gNB has possibility to get such information, the UE can have various service as well which brings further difficulties to eNB scheduling. 

However, in LTE SR is based on on/off design which can only indicate that the UE needs one UL grant. The eNB had no further information about for example the QoS requirement related to the SR. In order to enable gNB to be aware of the critical requirements and make proper decision about scheduling for example, certain enhancements on scheduling request can be considered. Different ways including multi-bit SR or multiple SR configuration to indicate critical information for example latency were discussed in previous meetings. RAN2 has already achieved the agreement that multiple SR configurations can be configured to the UE and which SR configuration is used depends on the LCH that triggers the SR. Following RAN2 agreements, the SR format can be kept similar as in LTE. But gNB can configure multiple resources with different periodicity and resource for different services, for example one set of dedicated resources for URLLC services and another set for eMBB services which have relaxed requirement on latency. In this way, gNB can get the information of service type based on the resource where SR is received. That is to say, the additional information is carried implicitly. 
Consider the scenario that different SR resources are configured to request resource for uplink transmission of different QoS requirements. One simple example is for example to configure two set of resources, one for latency critical services and another one for non-latency critical service as illustrated in the following Figure 2. 
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Figure 2 Example of multiple SR resource configuration

In the figure, it is assumed that two set of resource blocks are configured, one for low latency services (per-slot) and another for non-URLLC services which takes place at every 10 slots. In this way, gNB can learn the required service type easily. 

Proposal 1: Separate time-frequency resources for SR transmission can be configured for services with different latency requirements.
From UE side, depending on the traffic latency requirements, different SR is triggered. Clearly there are cases when one UE has multiple types of traffic simultaneously. MAC procedure will define which SR(s) are triggered to be transmitted in physical layer. If for any reason, multiple SRs are triggered to be transmitted simultaneously, the UE can transmit only the SR corresponding to the lower latency service.
Proposal 2: With the support of multiple SR configurations, in the case that multiple SRs are triggered to be transmitted simultaneously, UE will only transmit the SR corresponding to the lower latency service.
3
Conclusion
In summary, in this contribution we discussed the issues related to multiple SR configurations. And based on our discussion we conclude with the following proposals:
Proposal 1: Separate time-frequency resources for SR transmission can be configured for services with different latency requirements.
Proposal 2: With the support of multiple SR configurations, in the case that multiple SRs are triggered to be transmitted simultaneously, UE will only transmit the SR corresponding to the lower latency service.
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