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Introduction

In considering the spectral efficiency of low cost MTC applications, it is proposed to adopt spectral efficiencies from GSM/EGPRS and/or from LTE as bench marks. The cell spectral efficiency of GSM/EGPRS is specified as 0.33 bits/Hz/site for downlink and 0.106 bits/s/site for uplink [1] while the spectral efficiency of LTE is specified as 1.5 bits/s/Hz/site and 1.04 bits/s/Hz/site for downlink and uplink respectively [2]. In the determination of spectrum efficiency for MTC applications in FDD it was proposed of using the following system parameters and characteristics [3]: 
1) Simulation scenario is 3GPP UE case1. 

2) Full duplex FDD.
3) 10 MHz system bandwidth.
4) UEs are uniformly distributed with average 10 UEs per sector.
5) Traffic model is full buffer.
6) Channel model is SCM.
7) Scheduling algorithm is PF (Proportional Fairness).
8) Single port transmission mode with 2 RX in UE.
In [5], it simulated and evaluated the spectrum efficiency at the cell and cell-edge for LTE in FDD mode at 900 MHz; in the spectrum efficiency simulation either in [3] or [5] the traffic model was assumed to be full buffer with fixed traffic size. In [6, 7] the spectral efficiency for MTC applications in TDD mode is simulated and evaluated with system parameters and characteristics considered in the above were used. With traffic characteristics as proposed in [4, 9], it was proposed in [8] that when it performs the evaluation of spectrum efficiency in MTC applications in FDD mode the traffic models used in the basic system parameters characteristics could be considered as from steady state MTC traffic reporting, or from triggered one MTC application or from triggered mixed- MTC applications.   
In this contribution, some basic system parameters characteristics that could be used in the evaluation of spectrum efficiency in MTC applications in FDD and TDD modes with the traffic model and characteristic as considered in [4, 9, 10] are proposed and discussed; and also to consider a text proposal for section 5.2.1.3 cell spectrum efficiency for TR36.888.
System parameters characteristics in spectrum efficiency determination for steady state MTC traffic reporting 

The basic system parameters used in the system simulation in the determination of spectral efficiency for steady state traffic reporting for MTC applications are proposed in the following:
1)  Simulation scenario is 3GPP UE case1. 

2) Full duplex FDD @ 900MHz or Half- duplex TDD @ 2.6GHz.
3) 10MHz system bandwidth.
4) UEs are uniformly distributed with average 10 UEs per sector.
5) Traffic model is full buffer.
6) Channel model is SCM.
7) Scheduling algorithm is Proportional Fairness (PF).
8)  Transmission mode [7]: 
FDD: DL: 2 Tx, 2 Rx (Transmission Mode 6). UL: 1 Tx, 2 Rx.

TDD: DL: 8 Tx, 2 Rx (Transmission Mode 7). UL: 1 Tx, 8 Rx.

System parameters characteristics in spectrum efficiency determination for triggered one MTC traffic reporting 
The basic system parameters used in the system simulation in the determination of spectral efficiency for triggered reporting for one MTC application are based on:
1)  Simulation scenario is 3GPP UE case1.
2)  Full duplex FDD @ 900MHz or Half-duplex TDD @ 2.6GHz.
3) 10MHz system bandwidth.
4) UEs are uniformly distributed with average 10 UEs per sector.
5) Traffic model is characterized with proper statistical distributions in the packet size (bits, e.g. log-normal) and the inter-arrival time (e.g. Poisson) between traffic sessions [4.9]
6) Channel model is SCM.
7) Scheduling algorithm is PF (Proportional Fairness).
8) Transmission mode [7]: 

FDD: DL: 2 Tx, 2 Rx (Transmission Mode 6). UL: 1 Tx, 2 Rx.

TDD: DL: 8 Tx, 2 Rx (Transmission Mode 7). UL: 1 Tx, 8 Rx.

System parameters characteristics in spectrum efficiency determination for triggered MTC mixed-traffic reporting 

The basic system parameters used in the system simulation in the determination of spectral efficiency for triggered reporting for mixed MTC applications are based on:
1) Simulation scenario is 3GPP UE case1.
2) Full duplex FDD @ 900MHz or Half-duplex TDD @ 2.6GHz.
3) 10MHz system bandwidth.
4) UEs are uniformly distributed with average 10 UEs per sector.
5) Traffic model is based on the percentage and the traffic model of each possible MTC application in traffic-mix in triggered reporting. Each traffic application in the traffic- mix may be characterized with its individual statistical distributions in the packet size (bits, e.g. log-normal) and the inter-arrival time (e.g. Poisson) between traffic sessions [4,9]
6) Channel model is SCM.
7) Scheduling algorithm is PF (Proportional Fairness).
8)  Transmission mode [7]:  
FDD: DL: 2 Tx, 2 Rx (Transmission Mode 6). UL: 1 Tx, 2 Rx.

TDD: DL: 8 Tx, 2 Rx (Transmission Mode 7). UL: 1 Tx, 8 Rx.
Conclusion

This contribution has discussed and summarized the proposed basic system parameters characteristics that could be used in the evaluation of spectrum efficiency in MTC applications in FDD or TDD mode. We propose to expand the text proposal in [10] from our above point of view. 
Text Proposal
---------------------------------------------Start of text proposal----------------------------------------------------------
5.2.1.3
Cell spectral efficiency

Two approaches can be used to compute the average spectral efficiency:

(1) Cell spectral efficiency is determined through system simulation.

(2) Relative spectral efficiency reduction to Rel -8-10 LTE or increase to R99 GSM/EGPRS is determined analytically.

The reference spectral efficiency of GSM/EGPRS is 0.3bit/s/Hz/site for downlink and 0.1bit/s/Hz/site for uplink. 

The reference spectral efficiency of LTE FDD is [1.5] bit/s/Hz/site for downlink and [1.2]bit/s/Hz/site for uplink and the reference spectral efficiency of LTE TDD is [2.0] bit/s/Hz/site for downlink and [1.7] bit/s/Hz/site for uplink..
The basic system parameters used in the system simulation in the determination of spectral efficiency for steady state MTC traffic reporting are proposed in the following:

1) Simulation scenario is 3GPP case1. 

2) Full duplex FDD @ 900MHz or Half duplex TDD @ 2.6GHz.
3) 10MHz system bandwidth. 

4) UEs are uniformly distributed with average 10 UEs per sector. 

5) Traffic model is full buffer. 

6) Channel model is SCM. 

7) Scheduling algorithm is PF (Proportional Fairness).

8) Transmission mode 
FDD: DL: 2 Tx, 2 Rx (Transmission Mode 6). UL: 1 Tx, 2 Rx.

TDD: DL: 8 Tx, 2 Rx (Transmission Mode 7). UL: 1 Tx, 8 Rx.
The basic system parameters used in the system simulation in the determination of spectral efficiency for triggered one MTC traffic reporting are based on:

1) Simulation scenario is 3GPP case1. 

2) Full duplex FDD @ 900MHz or Half duplex TDD @ 2.6GHz.
3) 10MHz system bandwidth. 

4) UEs are uniformly distributed with average 10 UEs per sector. 

5) Traffic model is characterized with proper statistical distributions in the packet size (bits, e.g. log-normal) and the inter-arrival time (e.g. Poisson) between traffic sessions
6) Channel model is SCM. 

7) Scheduling algorithm is PF (Proportional Fairness).

8) Transmission mode 
FDD: DL: 2 Tx, 2 Rx (Transmission Mode 6). UL: 1 Tx, 2 Rx.

TDD: DL: 8 Tx, 2 Rx (Transmission Mode 7). UL: 1 Tx, 8 Rx.
The basic system parameters used in the system simulation in the determination of spectral efficiency for triggered MTC mixed-traffic reporting are based on:
1) Simulation scenario is 3GPP case1. 

2) Full duplex FDD @ 900MHz or Half duplex TDD @ 2.6GHz.
3) 10MHz system bandwidth. 

4) UEs are uniformly distributed with average 10 UEs per sector. 

5) Traffic model is based on the percentage and the traffic model of each possible MTC application in traffic-mix in triggered reporting. Each traffic application in the traffic- mix may be characterized with its individual statistical distributions in the packet size (bits, e.g. log-normal) and the inter-arrival time (e.g. Poisson) between traffic sessions
6) Channel model is SCM. 

7) Scheduling algorithm is PF (Proportional Fairness).

8) Transmission mode 
FDD: DL: 2 Tx, 2 Rx (Transmission Mode 6). UL: 1 Tx, 2 Rx.

TDD: DL: 8 Tx, 2 Rx (Transmission Mode 7). UL: 1 Tx, 8 Rx.
---------------------------------------------End text proposal----------------------------------------------------------
References

[1] A. Furuskar et al, “EDGE: Enhanced data rates for GSM and TDMA/136 evolution,” IEEE Personal Communications, vol. 6, no. 3, June 1999, pp. 56-66.
[2] 3GPP TS 36.912: “Feasibility study for Further Advancements for E-UTRA (LTE-Advanced).”
[3] R1-120057, “Text proposal for evaluation methodology”, Huawei, HiSilicon RAN1#68, Dresden, Germany February 6 –10, 2012.

[4] R1-114443, “Text Proposal for “Traffic model/Characteristics for MTC”, Vodafone
[5] R1-121294, “Reference spectral efficiency for LTE,”, Nokia Siemens Network, Nokia, RAN1#68-b, Jeju, Korea, March 26-30, 2012                ,
[6] R1-121872, “Text proposal for evaluation methodology on link budget and cell spectral efficiency for TDD”, CATT, RAN1#68-b, Jeju, Korea, March 26-30, 2012

[7] R1-121924, “Text proposal for evaluation methodology,” Huawei, HiSilicon, CMCC, Potevio, NewPostcom, CATR, RAN1#68-b, Jeju, Korea, March 26-30, 2012

[8] R1-121485, “Spectral efficiency for MTC and text proposal,”, III, RAN#68-b, Jeju, Korea, March 26-30, 2012

[9] R1-121486,” Further analysis on traffic model and characteristics for MTC and text proposal”, III, RAN#68-b, Jeju, Korea, March 26-30, 2012
[10] R1-121879, “Text proposal for evaluation methodology”, Huawei, HiSilicon, CMCC, Potevio, NewPostcom,CATR, RAN#68-b, Jeju, Korea, March 26-30, 2012
