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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1#93 meeting, the self evaluation study is further progressed and the evaluation method and parameters for mMTC connection density are discussed. This document provides the summary of the discussion and the resulted proposals for non-full buffer system level simulation.
Proposal
The following proposals apply to non-full buffer system level simulation for connection density.
Procedure consideration
For NB-IoT and eMTC evaluation of connection density, the early data transmission procedure and the RRC Resume procedure can be employed. Other procedures supported by NB-IoT and eMTC can also be considered.
[bookmark: _GoBack]The procedure illustrated in Table 1 can be used as reference.
Table 1 Early data transmission procedure and RRC Resume procedure of NB-IoT and eMTC
	Early data transmission
	
	RRC Resume

	UE
	
	BS
	
	UE
	
	BS

	

	Step1: Sync (NPSS, NSSS) + PBCH (MIB)

	
	
	
	Step1: Sync (NPSS, NSSS) + PBCH
	

	
	Step 2: PRACH Msg1
	
	
	
	Step2: PRACH Msg1
	

	
	Step 3: Random Access Response (Msg2) (NPDCCH + RAR; including UL grant)

	
	
	
	Step3: Random Access Response (Msg 2) (PDCCH + RAR; including UL grant)
	

	
	Step 4: UL data transmission
	
	
	
	Step4: RRC Connection Resume Request (Msg 3)
	

	
	Step 5: HARQ Ack
	
	
	
	Step5: RRC Connection Resume (Msg 4)
	

	
	Step 6: RRCEarlyDataComplete
	
	
	
	Step 6: HARQ ACK
	

	
	Step 7: HARQ Ack
	
	
	
	Step 7: RRC Connection Resume Complete (Msg 5)
	

	
	
	
	
	
	Step 8: RLC ACK Msg 5
	

	
	
	
	
	
	Step 9: HARQ ACK
	

	
	
	
	
	
	Step 10: UL data transmission (NPUSCH)
	

	
	
	
	
	
	Step 11: RLC ACK UL data transmission
	

	
	
	
	
	
	Step 12: HARQ ACK
	

	
	
	
	
	
	Step 13: RRC Connection Release
	

	
	
	
	
	
	Step 14: HARQ ACK
	

	
	
	
	
	
	Step 15: RLC ACK RRC Connection Release
	


Simulation method
As a starting point, the simulation for evaluating connection density can be conducted per PRB (for NB-IoT) or per narrow band (for eMTC), which derives the connection density per PRB or per narrow band. The connection density for assumed operational bandwidth is then derived by multiplying connection density per PRB or per narrow band by the number of PRBs or narrow bands.
The system level simulation will evaluate each packet’s total delay tpacket. If tpacket > 10s, this packet is regarded as failed to be delivered to the destination receiver. The total delay consists of the delays from all the steps in the evaluated procedure,
[image: ]
where tUL_data is the UL data transmission time duration, and ti is the time delay for step i (excluding UL data transmission step) in the evaluated procedure. 
Companies report the detailed models for delay of each step in the selected procedure. The models as in Appendix can be used as reference. 

Appendix 
The detailed modeling of delay of Step 1~5 of early data transmission procedure is provided in [1].

References
[1] R1-1805934, “Considerations and evaluation results for IMT-2020 for mMTC connection density”, Huawei, HiSilicon, May 2018.

image1.wmf
packetUL_data

1

K

i

i

ttt

=

=+

å


