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1. Introduction

In last RAN4 meeting, simulation results on spectrum shaping requirements for E-UTRA UE were presented for 1.25/2.5/5/10/15/20 MHz bandwidth. This document gives simulation results for 1.6MHz bandwidth based on the method in document [1]. Some modification to the RAN1 parameter is also proposed at the end of this document.

2. Discussion

2.1 Assumptions
For comparison purpose, it is proposed to use UTRA TDD 1.28Mcps SEM with proposed modification in [2] as reference. Figure 1 is a display of the 1.28Mcps TDD UE SEM with modification. 
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Figure 1. SEM for +24dBm UE with 30 kHz RBW
Uplink transmission parameters was approved in RAN1#42bis meeting [3] and it is listed here for BB signal generation. 
Table 1 1.6MHz Parameters for uplink transmission scheme
	Spectrum Allocation
(MHz)
	Timeslot duration
(ms)
	Long block size
((s/#of occupied subcarriers /samples*2)
	Short block size
((s/#of occupied subcarriers /samples)
	Long CP duration
((s/samples *1)
	Timeslot Interval

(us/samples)

	1.6
	0.675
	66.67/96/128
	33.33/48/64
	(14.04/27) ( 8,

(18.2/35) ( 1*
	10.92/21


2.2 Simulation chain and Spectrum shaping assumption
The simulation block diagram in document [1] is reused here. See Figure 2.
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Figure 2. Simulator block diagram

The simulation assumption for BB signal spectrum shaping is summarized in Table 2. The SC-FDMA numerology should be such that the generated BB signal should have enough margin (~10dB) against the SEM at maximum UE TX power. 
Table 2  assumption for BB signal spectrum studies
	
	Item
	Value
	Comment

	1
	UE maximum TX power
	24 dBm
	

	2
	Used modulation
	16QAM
	

	3
	Digital BB signal representation
	Floating point
	

	4
	Analog BB impairments
	Not modeled
	

	6
	Analog filter
	3rd order Chebyshev
	

	7
	EVM for BB signal (e.g. due to ISI from TX filters)
	4% / -28 dBc
	· Depends on UE implementation.

· This value should be met even if the average delay profile of the ITU Ped B / SCM-C channel is present
· No RX filtering is assumed in the EVM measurement

	8
	Definition of EVM
	EVM measured after equalization
	Zero forcing equalization used

Channel estimation done from long blocks. Impact of more realistic channel estimation based on the short blocks to be studied later.

	9
	Over-sampling rate
	4x 
	

	10
	Studied spectrum shaping methods
	FIR filtering
	

	11
	Pass band ripple
	< 0.5 dB
	Suitable requirement FFS


2.3 Simulation results
The PSDs for 1.6MHz BW option for 8 and 1 RB transmissions is shown below as well as the measured EVM. 
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Figure 3. PSDs of 1.6MHz BW option with 8RB and 1RB

	Channel
	EVM

	Ped B
	2.5%

	SCM-C
	3.7%


From the figure we can see that the  numerology for 1.6MHz seems not feasible since there is no enough margin for BB signal SEM. Simulation results is then presented in figure 4 for1.6MHz bandwidth with reduced RB’s. It can be seen from figure 4 that it is feasible for 1.6MHz bandwidth with 7RB’s. 
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Figure 4. PSDs of 1.6MHz BW option with 7 and 1 RB 

	Channel
	EVM

	Ped B
	1.7%

	SCM-C
	2.3％


3. Conclusion
In this contribution we have studied the feasibility of the E-UTRA numerology for 1.6MHz BW from the UL spectrum shaping perspective. The analyses of this contribution show that the numerology for LTE 1.6MHz BW is feasible with the following modifications.

	Spectrum Allocation
(MHz)
	Timeslot duration
(ms)
	Long block size
((s/#of occupied subcarriers /samples*2)
	Short block size
((s/#of occupied subcarriers /samples)
	Long CP duration
((s/samples *1)
	Timeslot Interval

(us/samples)

	1.6
	0.675
	66.67/84/128
	33.33/42/64
	(14.04/27) ( 8,

(18.2/35) ( 1*
	10.92/21
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