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Introduction
In this contribution, we discuss the UL transmission procedures enhancement to support services with low latency requirement. The discussion covers the considerations on UL transmissions both with and without grant. Scheduling request related enhancement is also discussed in this contribution.
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 in the previous RAN1 & RAN2 meetings, serious SR enhancement should be considered to carry more information. The main motivation is to provide mechanism for UE to convey more informative SR to gNB with short delay, compared with LTE design. The design and optimization target for NR is now more demanding and needs to be more adaptive to support more diversified and requirement-challenging services.
Assuming a unified enhanced SR design for all the supported service types, the following candidate information may be considered to be carried in SR:
· Traffic characteristics: For a NR SR, it is desired to convey an abstractive traffic characteristic profile of arriving data. This is beneficial for gNB scheduler implementation to allocate resource swiftly and to reduce the complexity and latency. Typical traffic characteristic profiles to be considered include:
· eMBB service without highly required latency target
· URLLC service with periodically arriving small payload
· URLLC service with sporadically arriving small payload
· Latency requirement priority: A simple example is that the SR can make the request distinguishable between URLLC and other non-latency-sensitive services. The indication can be explicit or implicit by using different resources. Furthermore, if this parameter can be used to indicate the service priorities between traffic from different UEs, or even between different logical channels of a single UE, it is important for gNB to understand the overall latency requirement priority in a system level. This provides necessary guidance to the gNB scheduler to make decision for scheduling priority.
· BSR-like information: Unlike the legacy BSR carried in MAC CE, coarse buffer status information carried in physical layer SR can largely help gNB scheduler to quickly estimate demanded URLLC resource amount and also possible scheduling or transmission times.
Proposal 1: Consider the possible enhancements for SR to reflect a subset among traffic characteristics, latency requirement priority and BSR-like information. The payload size should be as compact as possible, e.g. 2 bits.

On DCI functionality for Grant-free transmission
Under the context of grant-free transmission discussions before RAN1#88bis meeting, a certain amount of time and frequency domain resource can be configured for UE in advance. Once configured, the UE can freely use the resource for UL data transmission as needed until the resource configuration is changed by gNB.
On top of the L2 signaling configuration, we think the DCI signaling should also be introduced and possess the follow functionality:
· Grant-free transmission activation and deactivation
For the UEs with RRC-configured grant-free resource, the L1 activation can be optional. However, if the grant-free resources, e.g. resource pool(s) are broadcast or signaled with group-common signaling to cover as mush UEs as possible with low signaling overhead, the L1 message activation/deactivation is beneficial for gNB to decide when to make the resource valid for certain UEs to use and when to release the resource. Compared with pure L2 signaling, DCI can provide more dynamic and fast mechanism for network operation and then reduce latency. The signaling framework can be similar to current LTE SPS procedure. Hence the complexity is not an issue. The details can be further studied.

· Grant-free transmission resource adjustment
L1 message can be used for necessary resource adjustment for some UEs in a faster way than L2 signaling. In some cases, resource shortage or congestion can be identified by gNB. So for the UEs that may be impacted, a quick relocation from the original configured resource can be used to reduce the access latency, not only from each individual UE’s point of view, but also from the angle of system level resource efficiency.

Proposal 2: L1 message should be introduced to support grant-free transmission for shorter latency, higher reliability and also flexibility.


On procedures for Grant-based and Grant-free transmissions
Based on the above discussion on SR and DCI, some potential procedures for grant-based and grant-free transmission are provided below.

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

As shown in Figure.1, with enhanced SR we can have at least four options for network to employ for UL transmission depending on the use cases and radio resource management strategy.
· Grant-based transmission
· Grant-free without DCI activation
· Grant-free with DCI activation, deactivation and resource adjustment
· It is noted this procedure can naturally support the dynamic grant-free to grant-based switching
· Grant-free to grant-based switching
· In this option, the SR can also be optional transmitted by UE if SR resource has already been configured. The gNB can make judgment whether and when to switch the UE into grant-based or SPS mode, by taking into account information in SR and also ongoing UL transmission performance

Proposal 3: To support flexible grant-free transmission and switching operation between transmission with and without grant, the enhanced SR and L1 message should be incorporated into framework of NR UL transmission.

Conclusions
In this contribution, we show our support of the enhanced SR and introduction of L1 signaling for more efficient and flexible UL transmission procedures. The following proposals summarize the conclusions from the discussion and analysis:
Proposal 1: Consider the possible enhancements for SR to reflect a subset among traffic characteristics, latency requirement priority and BSR-like information. The payload size should be as compact as possible, e.g. 2 bits.
Proposal 2: L1 message should be introduced to support grant-free transmission for shorter latency, higher reliability and also flexibility.
Proposal 3: To support flexible grant-free transmission and switching operation between transmission with and without grant, the enhanced SR and L1 message should be incorporated into framework of NR UL transmission.
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