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Introduction
This contribution provides our views in support of the grant-based transmission for low latency service. In addition, we propose further enhancements on SR to assist and accelerate the followed scheduling procedures, which can ensure both high reliability and low latency.

Discussion

On efficient support of Grant-based transmission
For URLLC service, the grant-based transmission provides guaranteed reliability with dedicated scheduled resource without collisions, especially for high traffic load and UE density case. This is always a challenge for grant-free transmission which requires tremendous resource reservation to keep the collision probability sufficiently low. Therefore it is extremely risky for the network and service vendor to deploy grant-free transmission only to support URLLC in every possible case. Low latency means nothing without the guarantee of reliability for critical services.
Hence to try to meet 1 ms user plane latency requirement, grant-based transmission using large SCS numerology setting and mini-slot level operation can be a good starting point to balance the reliability and low latency. However, as illustrated in Figure.1, the legacy SR (scheduling request) and scheduling procedure design employs at least three rounds of interaction between UE and gNB. For very urgent service, the steps should be simplified to further reduce the delay.
[image: ]                                                                                                                                             Figure.1 Legacy grant-based UL transmission


Proposal 1: Grant-based transmission should be enhanced with simplified steps in support of the URLLC services.

Simplified grant-based scheduling steps and Enhanced SR
As elaborated, three rounds interaction was generally designed for LTE without such demanding latency requirement. For NR, at least one step fast SR containing more informative report to gNB can be considered, which can save one round signaling handshake. This is briefly explained in Figure.2.

[image: ]                                                                                                                               Figure.2 UL URLLC grant-based procedure with Fast SR
The enhanced SR should contain only necessary information for gNB to schedule URLLC traffic. The reason is to keep the fast SR payload size as compact as possible. In our view, the following candidates should be considered:
· Traffic characteristics
For URLLC service, a typical traffic characteristic is small payload arriving periodically or sporadically, which is also employed in the simulation assumption for evaluation in RAN1. This is a quite reasonable assumption although large packet size is not precluded at this stage theoretically. But large size payload with highly demanding latency and reliability is not a most typical scenario to address in our opinion. Anyway, a traffic characteristic profile of arriving data is quite beneficial for gNB scheduler implementation to allocate resource swiftly and then reduce latency.
· Latency requirement priority
In principle, the enhanced SR should make it distinguishable between URLLC and other services. It is important that a direct indication or request to gNB highlights the latency requirement priority of the data in the buffer. This gives necessary guidance to the gNB scheduler to simplify the decision of the scheduling priority.
· BSR-like information
To assist resource allocation, available data information is helpful for gNB to calculating the resource amount for a certain scheduling/grant. As mentioned above, due to the traffic characteristic of URLLC, a well quantified BSR may not be required at least for the SR carried by a physical channel. More abstracted BSR-like information can be preferable. The main function is to provide guidance for gNB scheduler to decide on the demanded resource amount and also possible scheduling times. 

Proposal 2: An enhanced SR carried by PUCCH should be supported for NR URLLC, which can simplify the grant-based transmission procedures.
Proposal 3: The enhanced SR payload size should be as compact as possible, which depends on the candidate information it carries. Two bits could be a starting point.
Proposal 4: The candidate information carried by the enhanced SR can be traffic characteristics, latency requirement priority, BSR-like information and etc. Other options are not precluded. 
It is noted that the enhanced SR can also be sent even in case of the grant-free transmission, which can largely facilitate grant-free to grant-based transmission switching.
Proposal 5: The enhanced SR can be employed to facilitate grant-free to grant-based transmission switching.
The enhanced SR can be easily incorporated into PUCCH formats design in [3].

Conclusions
In this contribution, we show our support of the simplified grant-based transmission to reduce latency. Furthermore, an enhanced SR carried by PUCCH should also be studied. The following proposals summarize the conclusions from the discussion and analysis:
Proposal 1: Grant-based transmission should be enhanced with simplified steps in support of the URLLC services.
Proposal 2: A fast SR carried by PUCCH should be supported for NR URLLC, which can simplify the grant-based transmission procedures.
Proposal 3: The enhanced SR payload size should be as compact as possible, which depends on the candidate information it carries. Two bits could be a starting point.
Proposal 4: The candidate information carried by the enhanced SR can be traffic characteristics, service priority, BSR-like information and etc. Other options are not precluded. 
Proposal 5: The enhanced SR can be employed by both grant-free and grant-based transmission.
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