3GPP TSG-RAN2 Meeting#101	R2-1802271
Athens, Greece, 26th Feburary-2nd March, 2018

Agenda Item:	9.21.1
Source: 	OPPO
Title:  	Discussion on CP Latency for IMT-2020 submission
Document for:	Discussion and Decision
[bookmark: _Ref165266342]Introduction
In RAN#78 meeting, the CP latency requirements of IMT-2020 was discussed[1], and based on current specification and assumption, it seems the CP latency, i.e. the 20ms latency from power saving state to Connected, could not be satisfied. Therefore, RAN Plenary tasked RAN1/RAN2 to check the feasibility provided in [2].
In this contribution, we discussed the issue and provided one assumption which could satisfy the IMT-2020 requirements with minimum changes to the specifications.
Discussion
In RAN Plenary discussion, the following analyses were provided by [1] as follows in Table 1.
	[bookmark: _Hlk492999676]Component
	Description
	Latency [ms]

	1
	Average delay due to RACH scheduling period (1TTI)
	0.5

	2
	Transmission of RACH Preamble
	1

	3
	Preamble detection and processing in eNB
	2

	4
	Transmission of RA response
	1

	5
	UE Processing Delay (decoding of scheduling grant, timing alignment and C-RNTI assignment + L1 encoding of RRC Connection Request)
	5->3

	6
	Transmission of RRC Connection Resume Request
	1

	7
	Processing delay in eNB (L2 and RRC)
	4->3

	8
	Transmission of RRC Connection Resume 
	1

	9
	Processing delay in the UE (L2 and RRC; including UL grant reception)
	15->5

	10
	Transmission of RRC Connection Resume Complete and UP data
	1

	 
	Total delay [ms]
	31.5->18.5


Table 1. Proposed Assumption for CP Latency Reduction
Observation 1: The latency assumption changed for Step 5 will have some impacts on RAN1 specifications.
For reducing the CP latency with minimum impact on specifications, the following Table 2 is proposed as the working assumption.
Firstly, we consider that with the upgrading of the hardware and software in base station, the processing delay in eNB (L2 and RRC) which is mainly implementation based could be assumed as 2ms or 1ms.
Secondly, as mentioned in [1], the processing delay in the UE (L2 and RRC; including UL grant reception) could be assumed as 5ms.
With the above two assumptions, the CP latency for connection establishment could be reduced to 19.5ms, which is smaller than 20ms, and the IMT-2020 requirements could be satisfied.
	Component
	Description
	Latency [ms]

	1
	Average delay due to RACH scheduling period (1TTI)
	0.5

	2
	Transmission of RACH Preamble
	1

	3
	Preamble detection and processing in eNB
	2

	4
	Transmission of RA response
	1

	5
	UE Processing Delay (decoding of scheduling grant, timing alignment and C-RNTI assignment + L1 encoding of RRC Connection Request)
	5

	6
	Transmission of RRC Connection Resume Request
	1

	7
	Processing delay in eNB (L2 and RRC)
	4->2

	8
	Transmission of RRC Connection Resume 
	1

	9
	Processing delay in the UE (L2 and RRC; including UL grant reception)
	15->5

	10
	Transmission of RRC Connection Resume Complete and UP data
	1

	 
	Total delay [ms]
	19.5


Table 2. Latency Reduction with Appropriated Assumption
Proposal: It’s proposed to adopt the following two assumptions to satisfy the CP latency requirements in IMT-2020:
· Processing delay in eNB (L2 and RRC): 4ms->2ms
· Processing delay in the UE (L2 and RRC; including UL grant reception): 15->5ms
Conclusions:
In this contribution, we discussed the CP latency requirements for IMT-2020, and following proposal which has the minimum specification impact is provided:
Proposal: It’s proposed to adopt the following two assumptions to satisfy the CP latency requirements in IMT-2020:
· Processing delay in eNB (L2 and RRC): 4ms->2ms
· Processing delay in the UE (L2 and RRC; including UL grant reception): 15->5ms
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