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Introduction
This contribution is a resubmission of R1-1712676. In this contribution, we discuss the SR enhancement and related procedures to improve the reliability of URLLC service in the uplink.
As background, the following agreements from the RAN1#88bis meeting are listed below [1]:
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


Discussion

On Scheduling Request (SR) enhancement

As discussed before in the previous several meetings, SR-triggered transmission can seriously improve the reliability of UL URLLC. Meanwhile, enhancing SR by carrying more information has also been proposed to reduce the latency of the UL URLLC service.
It is noted that RAN2 has agreed that multiple SR configurations can be configured to the UE and which SR configuration is used depends on the LCH that triggers the SR. This implies that the SR can carry additional information by using different “SR configurations” tied to a certain or a group of logical channel(s).
We generally support to convey service priority or latency requirement information by SR to facilitate gNB make scheduling decision. However, from RAN1 point of view, it is necessary to discuss further which manner to employ.
1 bit VS multiple bits SR
Using 1 bit SR with multiple SR configurations is easy to extend in the current specification framework. If the total number of SR configurations mapped to logical channels is very small, e.g. 2, the overhead is also acceptable. But when the number of SR configuration grows along with the number of logical channels or latency requirement levels, simply adding new configurations is inefficient from our understanding.
Moreover, even service priority can be implicitly reflected by the UE selected SR resource in a certain configuration, the functionality of 1 bit SR is still quite limited. As least we believe the traffic characteristic (e.g. sporadic small payload, or periodic small payload) is beneficial for gNB scheduler to make scheduling decision swiftly to reduce the complexity and latency. If such information is delivered in SR, the need for  BSR reporting may be eliminated for this logical channel. This leads to further reduced latency.

Proposal 1: No matter 1 bit or multi-bit SR is supported, latency requirement and traffic characteristic related information should be indicated to gNB as early as possible to reduce scheduling latency. Both implicit and explicit ways can be further studied. 

One or multiple SR Resource configuration
From a single UE perspective, utilizing only one SR configuration to support all the possible traffic types is possible as long as multi-bit SR is used. For multiple SR configurations, UE needs to choose which one to use based on the arrival traffic characteristic and service type. As for the single SR configuration with multiple bits, the UE needs to map the e.g. logical channel or service type to a certain entry. 
However, to meet the requirement of the most latency demanding service, the duty circle of the SR needs to have the shortest periodicity. This can result in large resource overhead if the bit number of designed SR for all the services is large. On the other hand, if multiple SR configurations are supported with differentiated SR design in terms of bit number and carried information, the tradeoff between flexibility and resource efficiency can be achieved.
Proposal 2: The tradeoff between flexibility and resource efficiency needs to be considered for deciding one or multiple SR configurations.

On reliability support to URLLC by SR
Following the discussion on SR, some potential procedures for grant-based and grant-free transmission are provided below.
As agreed in the previous meeting, L1 signaling for activation/deactivation and resource adjustment can be used in the UL transmission without grant for better flexibility. Before gNB activates or adjusts UL transmission without grant, the SR from UE can provide helpful information to gNB scheduler. This is illustrated in the block (a) in Figure.1. On the other hand, the gNB can also choose to employ regular dynamic scheduling for grant based transmission, which is the case shown in block (b) in Figure.1.
In general, although one shot grant-free transmission without prior activation is fast, it may have reliability issues in case of collision. To increase reliability, SR can be transmitted by UE together with UL transmission without grant. The SR with higher reliability can help gNB to make the next step decisions on UE continuing grant-free transmission, resource adjustment or even switching to grant-based transmission. This is depicted in block (c) in Figure.1.



[image: ]Figure.1 Candidate procedures for grant-base and grant-free transmission for NR


Proposal 3: SR should support flexible grant-free transmission adjustment and switching between transmission with and without grant.

Conclusions
In this contribution, we show our views on potential SR enhancement and related procedures. The purpose is to better support more diversified service types in NR and guarantee the corresponding requirements. In conclusion, we would like to propose:
Proposal 1: No matter 1 bit or multi-bit SR is supported, latency requirement and traffic characteristic related information should be indicated to gNB as early as possible to reduce scheduling latency. Both implicit and explicit ways can be further studied. 
Proposal 2: The tradeoff between flexibility and resource efficiency needs to be considered for deciding one or multiple SR configurations.
Proposal 3: SR should support flexible grant-free transmission adjustment and switching between transmission with and without grant.
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