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Introduction
In this paper, we discuss how to reduce user plane latency for NR. The discussion focuses on potential triggers of contention-free random access that can reduce user plane latency.    
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Discussion
There are three usage scenarios defined in NR which are eMBB (enhanced Mobile Broadband), mMTC (massive Machine Type Communications), and URLLC (Ultra-Reliable and Low Latency Communications). Each usage scenario is associated with some key performance indicators such as peak data, user plane latency, etc. For example, the user plane latency is one of key performance indicator for URLLC and eMBB usage scenario. The target user plane latency is 0.5 ms for URLLC and is 4ms for eMBB. 
The user plane latency is the time that an application packet is delivered from radio protocol layer 2/3 ingress point to the radio protocol layer 2/3 egress point via the radio interface. On uplink, this time period includes the time spent on requesting a grant for uplink transmission. If this time period can be shortened, the overall user plane latency is shortened. 
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Fig. 1
In LTE, a UE performs scheduling request (D-SR) or contention-based random access procedure to request uplink resources. In the last meeting, there are some papers discussing D-SR enhancement and contention-based random access enhancement such as grant-free transmission. Although grant-free transmission provides an arrive-and-go solution, the delay incurred from data collision may vary with the number of UEs contending for the access channel. On the other hand, it may be beneficial to employ contention-free random access (CFRA) to shorten user plane latency. This can be achieved in the cases when an eNB transmits control messages to a UE.
An eNB may transmit control messages such as RLC or RRC control messages that require response messages from a UE. When a UE receives the control message, the UE will generate a response message for the eNB. In LTE, the UE may need to perform contention-based random access to request radio resources to transmit the response message. However, if the eNB can assign the UE a dedicated preamble and includes the preamble with the control message, the UE will be able to initiate a contention-free random access procedure after the response message is generated.  

For example, in figure 1, an eNB MAC entity transmits a MAC PDU to a UE MAC entity. The MAC PDU includes a RLC data PDU with the polling bit set to 1 or includes a RRC connection reconfiguration message. A dedicated preamble is also included in the MAC PDU. When the UE MAC entity receives the MAC PDCU and then generates a response message, it can perform contention-free random access procedure with the dedicated preamble. Because contention-free random access is performed instead of contention-based random access, the time spent on requesting resources for uplink transmission is reduced. 
In LTE, contention-free random access is triggered by PDCCH order or RRC connection reconfiguration with mobility control info. In NR, it is proposed to study more potential contention-free random access triggers to improve user plane latency.  

Proposal: Study potential contention-free random access triggers to improve user plane latency.
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Conclusion

In conclusion, we have the following proposal: 
Proposal: Study potential contention-free random access triggers to improve user plane latency. 
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