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1. Introduction

In RAN WG4#46 meeting, we discussed and agreed about TX dynamic range, but QPSK(PDCCH) dynamic range was not specified yet.[1] We show the simulation results of PDCCH dynamic range which were analysed in [2] . 
2. Discussion
2.1. Summary of simulation results
The summary of simulation results about PDCCH dynamic range are shown as following Table 1 and Table 2. The detail of  simulation results and assumptions are shown in [2].
Table 1 Simulation results -3km/h (PF scheduler)
	CCE size = 24 REs

	Aggregation Sizes
	PDCCH power (Dynamic range)
	Cell Throughput [Mbit/s]
	Cell Edge Throughput [Kbit/s]
	PDCCH Error Rate [%]

	[1 2 4 8]
	-10/+10
	12.82
	179
	0.28

	
	-6/+4
	12.82
	178
	0.27

	[1 2 3 4 8]
	-10/+10
	12.85
	179
	0.28

	
	-6/+4
	12.88
	180
	0.28

	[1 2 4]
	-10/+10
	12.91
	179
	0.30

	
	-6/+4
	13.25
	177
	0.30


	CCE size = 28 REs

	Aggregation Sizes
	PDCCH power (Dynamic range)
	Cell Throughput [Mbit/s]
	Cell Edge Throughput [Kbit/s]
	PDCCH Error Rate [%]

	[1 2 4 8]
	-10/+10
	12.79
	179
	0.28

	
	-6/+4
	12.76
	177
	0.28

	[1 2 3 4 8]
	-10/+10
	12.78
	180
	0.28

	
	-6/+4
	12.79
	181
	0.28

	[1 2 4]
	-10/+10
	12.90
	177
	0.30

	
	-6/+4
	13.13
	181
	0.30


	CCE size = 36 REs

	Aggregation Sizes
	PDCCH power (Dynamic range)
	Cell Throughput [Mbit/s]
	Cell Edge Throughput [Kbit/s]
	PDCCH Error Rate [%]

	[1 2 4 8]
	-10/+10
	12.71
	178
	0.27

	
	-6/+4
	12.71
	178
	0.27

	[1 2 3 4 8]
	-10/+10
	12.70
	178
	0.27

	
	-6/+4
	12.70
	178
	0.27

	[1 2 4]
	-10/+10
	12.86
	179
	0.29

	
	-6/+4
	12.96
	180
	0.28


Table 2 Simulation results -30km/h (PF scheduler)
	CCE size = 24 REs

	Aggregation Sizes
	PDCCH power (Dynamic range)
	Cell Throughput [Mbit/s]
	Cell Edge Throughput [Kbit/s]
	PDCCH Error Rate [%]

	[1 2 4 8]
	-10/+10
	8.32
	128
	1.83

	
	-6/+4
	8.36
	128
	1.84

	[1 2 3 4 8]
	-10/+10
	8.33
	129
	1.83

	
	-6/+4
	8.37
	128
	1.84

	[1 2 4]
	-10/+10
	8.33
	128
	1.84

	
	-6/+4
	8.63
	79
	1.87


	CCE size = 28 REs

	Aggregation Sizes
	PDCCH power (Dynamic range)
	Cell Throughput [Mbit/s]
	Cell Edge Throughput [Kbit/s]
	PDCCH Error Rate [%]

	[1 2 4 8]
	-10/+10
	8.31
	129
	1.83

	
	-6/+4
	8.33
	128
	1.84

	[1 2 3 4 8]
	-10/+10
	8.32
	129
	1.84

	
	-6/+4
	8.34
	128
	1.85

	[1 2 4]
	-10/+10
	8.33
	128
	1.85

	
	-6/+4
	8.55
	102
	1.87


	CCE size = 36 REs

	Aggregation Sizes
	PDCCH power (Dynamic range)
	Cell Throughput [Mbit/s]
	Cell Edge Throughput [Kbit/s]
	PDCCH Error Rate [%]

	[1 2 4 8]
	-10/+10
	8.33
	128
	1.85

	
	-6/+4
	8.33
	128
	1.85

	[1 2 3 4 8]
	-10/+10
	8.31
	128
	1.85

	
	-6/+4
	8.31
	128
	1.85

	[1 2 4]
	-10/+10
	8.34
	128
	1.87

	
	-6/+4
	8.45
	122
	1.89


We consider -6/+4dB dynamic range of PDCCH has no impact on the cell throughput and cell edge throughput if aggregation sizes are selected [1 2 4 8] or [1 2 3 4 8] which is current RAN1 assumption according to our understanding. 
(Note; These simulation results are well in line which those shown in [3], Annex 1.)
We propose TX dynamic range of PDCCH is -6/+4dB based on these simulation results.
3. Conclusion

We propose following modifications for TX dynamic range of TS 36.104 which are shown in Annex.
· TX dynamic range of QPSK(PDCCH) is defined -6/+4dB
· TX dynamic range of QPSK(PDSCH) is defined -6/+3dB (based on [1] agreed in last meeting, typo in CR implementation)

· Remove square brackets.
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6.3
Output power dynamics

Power control is used to limit the interference level.
6.3.1
Power control dynamic range
The RE power control dynamic range is the difference between the power of a RE and the average RE power for a BS at maximum output power for a specified reference condition. Unwanted emissions (as specified in subclause 6.6) and Transmit modulation quality (as specified in subclause 6.8) shall be maintained within the whole power control dynamic range.
6.3.1.1
Minimum requirements

RE power control dynamic range:

Table 6.3.1-1 E-UTRA BS RE power control dynamic range, paired spectrum
	Modulation scheme used on the RE
	RE power control dynamic range (dB)

	
	 (down)
	 (up)

	QPSK (PDCCH)
	-6
	+4

	QPSK (PDSCH)
	-6
	+3

	16QAM
	-4
	+3

	64QAM
	-0
	+0


NOTE 1: Total TX power shall always be less or equal to maximum BS output power.

NOTE 2: The test requirements could be defined as average RE power across resource block or control channel resource elements
6.3.2
Total power dynamic range
The total power dynamic range is the difference between the maximum and the minimum power of an OFDM symbol for a specified reference condition.

NOTE:
The upper limit of the dynamic range is the OFDM symbol power for a BS at maximum output power. The lower limit of the dynamic range is the OFDM symbol power for a BS when one resource block is transmitted. The OFDM symbol shall carry PDSCH and not contain RS.
6.3.2.1
Minimum requirements

The downlink (DL) total power dynamic range shall be larger than the level in Table 6.3.2-1. 
Table 6.3.2-1 E-UTRA BS total power dynamic range, paired spectrum

	E-UTRA

channel bandwidth (MHz)
	Total power dynamic range (dB)

	1.4
	8

	3
	12

	5
	14

	10
	17

	15
	19

	20
	20


NOTE: appropriate averaging times of the OFDM symbol power in test requirements is FFS.







