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Introduction
From RAN1 #87 meeting, the following agreements were made regarding NR UL control channel [1]: 
Agreements:
· Physical uplink  control signaling should be able to carry at least hybrid-ARQ acknowledgements, CSI reports (possibly including beamforming information), and scheduling requests
· Support ‘UCI on PUSCH’, i.e. using some of the scheduled resources for UCI in case of simultaneous UCI and data
· Support ‘simultaneous PUSCH and PUCCH at least for the long PUCCH format’, i.e. transmit uplink control on PUCCH resources even in presence of data
· At least a low PAPR/CM design should be supported for the ‘long PUCCH’
· A combination of semi-static configuration and (at least for some types of UCI information) dynamic signaling is used to determine the PUCCH resource both for the ‘long and short PUCCH formats’
· It should be possible to dynamically indicate (at least in combination with RRC) the timing between data reception and hybrid-ARQ acknowledgement transmission as part of the DCI.
Moreover, by the agreement in RAN1 adhoc meeting,
Agreements:
· Time interval between SR resources configured for a UE can be smaller than a slot
This contribution considers aspects of NR scheduling request. Focus is using grant free manner SR. 
Discussions on NR scheduling request
In LTE, a UE sends scheduling request (SR) using PUCCH format 1 and a gNB determines whether or not there is a SR reception based on energy detection (on/off mechanism). If the UE does not transmit SR, the configured PUCCH resource is unutilized. 
Once an eNB detects a SR from a UE, the eNB can schedule UL data transmission that can include a buffer status report (BSR) from the UE. Subsequent UL scheduling is based on the reception of the BSR. As shown in Fig. 1, the LTE process for the SR operation has following drawbacks:
· It requires dedicated PUCCH resource for each UE to transmit SR
· The handshake procedure requires additional signaling overhead and delay


Fig. 1 - LTE scheduling request procedure
In NR, a target number of served UEs can be much larger than LTE and the dedicated PUCCH resources for SR transmission can be insufficient. Even in LTE, UE is allowed to send the SR by triggering the RACH procedure if a PUCCH resource is not available and there are several cases where SR resources need to be configured with very short periodicity such as 2 msec. Moreover, latency sensitive services have gained importance both for LTE and for NR. The above motivate a more efficient support for a UE to request scheduled resource. In addition to the case that the UE holds dedicated PUCCH resource to send SR, here another way to request UL resource: by using grant free manner, e.g., contention based method.
· UE has no dedicated PUCCH resource
For a case that a gNB cannot allocate orthogonal time-frequency resources for all the UE, grant free/contention based scheduling request can be considered as shown in Fig. 2.


Fig. 2 – NR contention based scheduling request procedure
First, a gNB can configure SR resources (or SR channel resource similar to PRACH resouce) and broadcast the SR resources to UEs. UEs, especially those without dedicated PUCCH resource, can transmit SR using a resource from the broadcast information. As such UEs are in RRC-connected mode, they have the assigned C-RNTI. Thus, the following channel structure can apply as shown in Fig. 3. The reference signal (RS) can serve for data demodulation and UE activity detection. In the SR payload, the UE ID, BSR and the potential PHR are included. 


Fig. 3 – example of channel structure for contention based SR
If a gNB successfully detects such SR messages, the gNB can identify UEs requesting UL resource and how much UL resource should be configured to each UE. The gNB can subsequently schedule the UE using an UL grant. 
· Consideration for URLLC UE
For the cases like URLLC, which is delay sensitive and high reliability requested service, RAN1 is thinking about several methods to satisfy its requirement. For example, by using the shorter periodicity between SR (increase the assigned PUCCH resource) or using grant free transmission for URLLC. However, if gNB configures more frequent resource to SR, it may lead to increase of the unused resource which reduces the efficiency. By using the grant free transmission, the reliability should be evaluated. Note that SPS-like procedure might be used, but the question is how to balance the latency requirement of potential URLLC transmission and resource efficiency. 
For the URLLC UE, similar to contention free RACH procedure, the gNB could assign the dedicated RS (similar to preamble) to the URLLC UE, when the UE sends the SR by using the assigned RS, it could avoid the contention with other UE at least for the RS detection. In the case of data part is also being detected, the gNB could configure the UL grant that satisfies the waiting URLLC data. Even for the case that only the RS is detected, the gNB could figure out this is a request from URLLC user, it could configure a UL grant not only for BSR but also for a UL data with default size. Overall, by sharing the SR resources (not the PUCCH resource) with multiple UEs and aforementioned settings, the contention based SR may provide the balance between reducing the latency and resource efficiency. 
Proposal: NR considers grant free/contention based SR.
Conclusion
This contribution considered the scheduling request mechanism in NR. In particular, the following is proposed:
Proposal: NR considers grant free/contention based SR.
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