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1 Introduction


In RAN2#100, control plane (CP) latency reduction for LTE was discussed. The objective is to meet IMT2020 requirement of 20ms. 
This document outlines a tentative solution using the Early Data Transmission (EDT) feature developed for MTC and NB-IoT in Rel-15 that has low impact to UE chip-set and could thus be widely supported. 
2 Legacy System
Table 1 show the estimated CP latency of current LTE system [3]. 
	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 Resume Request)
	5

	6
	Transmission of RRC Connection Resume Request
	1

	7
	Processing delay in eNB (L2 and RRC)
	4

	8
	Transmission of RRC Connection Resume 
	1

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

	10
	Transmission of RRC Connection Resume Complete and UP data
	1

	 
	Total delay [ms]
	31.5


Table 1: CP latency of legacy LTE system

3 Early Data Transmission

The Early data Transmission for MTC in R15 is not fully developed yet but can also be used as a CP latency enhancement, and MTC is in principle just another flavor of LTE. 

EDT differences to Legacy: 

· The UE resumes DRB’s before transmission of RRC Connection Resume Request. We assume this reconfiguration may take some time in the UE (<=15 ms in legacy), but it can start as soon as data is available for transmission. 

· The UE can transmit UL User Plane Data together with RRC Connection Resume Request (MAC multiplexed) in MSG3. 

· At reception of RRC Connection Resume request, the eNB resumes DRBs and after resumption, the eNB processes the MAC-multiplexed PDUs. 
· The eNB can transmit the RRC Connection Resume message together with DL User Plane Data (MAC multiplexed). We assume that the UE will not take any of the configuration in RRC resume into account for receiving DRB data in the same Transport Block. 

Applying these changes to the latency table gives the following results: 
	Component
	Description
	Legacy
[ms]
	EDT
[ms]

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

	2
	Transmission of RACH Preamble
	1
	1

	3
	Preamble detection and processing in eNB
	2
	2

	4
	Transmission of RA response
	1
	1

	5
	Resume of DRBs (assume 15ms from start), 
processing of UL Data

UE Processing Delay (decoding of scheduling grant, timing alignment and C-RNTI assignment + L1 encoding of RRC Connection Resume Request)
	5
	10.5

	6
	Transmission of RRC Connection Resume Request + UL Data
	1
	1

	7
	Processing delay in eNB (L2 and RRC)
	4
	4

	8
	Transmission of RRC Connection Resume + DL Data
	1
	

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

	10
	Transmission of RRC Connection Resume Complete and UP data
	1
	

	 
	Total delay [ms]
	31.5
	20


Table 2: CP latency of legacy LTE vs EDT 

4 Conclusion

In this contribution, we illustrated that the CP latency requirement of 20ms is achievable by using the Early Data Transmission feature, applying similar processing times as in legacy, e.g. UE resume of DRB processing time of ~15ms. 
Proposal: RAN2 to consider using EDT to fulfill the IMT-2020 CP latency requirement for LTE. 
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