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1. Introduction
After several RAN2 meetings, some solutions to reduce UP latency have been proposed. But few decisions have been made on control plane latency reduction. In this work, we will discuss the related issues with CP latency reduction.
2. Discussion
2.1  Current performance
Example of the current transition time from RRC_IDLE to RRC_CONNECTED is presented in Table 1. It can be seen that the total transition time is about 57.5ms which occupies a large proportion of LTE latency. 
Table 1  Current transition time from RRC_IDLE to RRC_CONNECTED
	Component
	Description
	Time [ms]

	1
	Delay for RACH Scheduling Period
	5

	2
	RACH Preamble
	1

	3-4
	Preamble detection and transmission of RA response (Time between the end RACH transmission and UE’s reception of scheduling grant and timing adjustment)
	5

	4
	UE Processing Delay (decoding of scheduling grant, timing alignment and C-RNTI assignment + L1 encoding of RRC Connection Request)
	2.5

	5
	Transmission of RRC Connection Request
	1

	6
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]HARQ retransmission (@30%)
	0.3*5=1.5

	7
	Processing delay in eNB (Uu->S1-C)
	4

	8
	S1-C Transfer delay
	5（2~15）

	9
	MME Processing Delay
	15

	10
	S1-C Transfer delay
	5（2~15）

	11
	Processing delay in eNB (S1-C->Uu)
	4

	12
	Transmission of RRC Connection Setup
	1.5

	13
	HARQ retransmission (@30%)
	0.3*5=1.5

	14
	Processing delay in UE
	3

	15
	Transmission of RRC Connection Complete
	1

	16
	HARQ retransmission (@30%)
	0.3*5=1.5

	
	Total setup time
	57.5



Going into the future, there will be a number of new applications that will be more and more delay critical. Examples include remote control/driving of vehicles, augmented reality applications in e.g. smart glasses, as well as critical communications. The current CP latency is far behind the delay requirements of new applications. Thus we are kindly request to study solutions for CP latency reduction.
2.2  Solutions for CP latency reduction
In addition to reducing user plane latency, reducing the control plane latency is also important. With shorter TTIs the RRC connection setup time as well as RRC signalling processing time would be reduced correspondingly. Except for TTI reduction, some L2/L3 enhancements should also be considered to limit CP latency. To reduce RAN2 workload, we think the agreed UP latency reduction solutions should be reused as much as possible for CP latency reduction.
Proposal 1 To reduce CP latency, the agreed UP latency reduction solutions should be reused as much as possible.
According to [2], the UE-specific SR periodicity could be 1ms, 2ms, 5ms, 10ms, 20ms, 40ms, and 80ms. Notice that the shortest PUCCH period is 1ms. Considering that a shorter SPS interval (1 TTI) has been supported in RAN2#91, we are wondering whether a shorter PUCCH period (e.g. 1TTI) should also be supported to further reduce the waiting time for a PUCCH.
Proposal 2 RAN2 should discuss whether a shorter PUCCH period (e.g. 1TTI) could be supported.
With a shorter SR period, the control plane overhead is increased which may reduce resource efficiency as more PUCCH resources in the cell to support the same number of users is needed [3]. To improve PUSCH resource efficiency, contention based PUSCH solutions are considered in the last RAN2 meeting and the evaluation is discussed over e-mail. If the performance gain of CB PUSCH is obvious and the CB PUSCH solutions are acceptable, similar CB PUCCH solutions should also be supported to improve resource efficiency.
Proposal 3 RAN2 should discuss whether contention based PUCCH solutions could be used to improve PUCCH resource efficiency.
3. Conclusions
Based on the discussion, our proposals are provided as follows:
Proposal 1 To reduce CP latency, the agreed UP latency reduction solutions should be reused as much as possible.
Proposal 2 RAN2 should discuss whether a shorter PUCCH period (e.g. 1TTI) could be supported.
Proposal 3 RAN2 should discuss whether contention based PUCCH solutions could be used to improve PUCCH resource efficiency.
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