3GPP TSG-RAN WG4 Meeting #81












      R4-1609385
RENO, NEVADA, USA NOVEMBER 14 – 18, 2016

Source: 
Huawei, Neul
Title: 
Necessary changes in 36.101 on new power class for NB-IoT
Agenda Item:
8.23.2
Document for:
Discussion
1 Introduction
New WI on enhancements of NB-IoT (RP-161324) was approved in RAN#72 meeting. One of objective is to evaluate and specify new power class(es), as copied below.

New Power Class(es)
· Evaluate and, if appropriate, specify new UE power class(es) (e.g. 14dBm), and any necessary signaling support, to support lower maximum transmit power suitable for small form-factor batteries, with appropriate MCL relaxations compared to Rel-13 (RAN4, RAN2).
The value and related issue of the lower maximum transmit power class was discussed in last meeting [2] [3]. The planned completion date of the WI is March 2017. In the contribution, we provide discussion on Necessary changes in 36.101 to introduce a new power class for NB-IoT.
2 Discussion
As discussed in [4], the following clauses in 36.101 may need to be updated or FFS to add a new power class.

· UE maximum output power
· MPR

· Transmitted power tolerance
· ACLR

UE maximum output power
A new power class 6 is added in 36.101 table 6.2.2F-1 with the same tolerance as power class 3 and power class 5.
Table 6.2.2F-1 in 36.101: UE Power Class

	EUTRA band
	Class 3 (dBm)
	Tolerance (dB)
	Class 5 (dBm)
	Tolerance (dB)
	Class 6 (dBm)
	Tolerance (dB)

	1
	23
	±2
	20
	±2
	[14]
	±2

	2
	23
	±2
	20
	±2
	[14]
	±2

	3
	23
	±2
	20
	±2
	[14]
	±2

	5
	23
	±2
	20
	±2
	[14]
	±2

	8
	23
	±2
	20
	±2
	[14]
	±2

	12
	23
	±2
	20
	±2
	[14]
	±2

	13
	23
	±2
	20
	±2
	[14]
	±2

	17
	23
	±2
	20
	±2
	[14]
	±2

	18
	23
	±2
	20
	±2
	[14]
	±2

	19
	23
	±2
	20
	±2
	[14]
	±2

	20
	23
	±2
	20
	±2
	[14]
	±2

	26
	23
	±2
	20
	±2
	[14]
	±2

	28
	23
	±2
	20
	±2
	[14]
	±2

	66
	23
	±2
	20
	±2
	[14]
	±2


MPR

The same MPR is defined for UE category NB1 Power Class 3 and 5. It is due to the agree PA model calibration rule [5], where the single tone in the worst case position just meets the emission requirement without MPR. This rule makes lower power class PA can operate more nonlinearly while improving power efficiency. We propose to reuse the calibration rule. Once the maximum power of the new power class is concluded, simulation can be performed based on the simulation assumption in [5]. 

Transmitted power tolerance
For power class 3, as shown in Table 2-1, the configured transmitted power tolerance is looser when the output power is lower than maximum output power. 

Table 2-1: PCMAX tolerance for Power Class 3
	PCMAX     (dBm)
	Tolerance T(PCMAX) (dB)
	Offset=MOP - PCMAX
(dB)

	21 ≤ PCMAX ≤ 23
	2.0
	-2 ≤ Offset ≤ 0

	20 ≤ PCMAX < 21
	2.5
	-3 ≤ Offset < -2

	19 ≤ PCMAX < 20
	3.5
	-4 ≤ Offset < -3

	18 ≤ PCMAX < 19
	4.0
	-5 ≤ Offset < -4

	13 ≤ PCMAX < 18
	5.0
	-10 ≤ Offset < -5

	8 ≤ PCMAX < 13
	6.0
	-15 ≤ Offset < -10

	-40 ≤ PCMAX < 8
	7.0
	Offset < -15


When 13 ≤ PCMAX,c < 18, the power tolerance is 5 dB which is diverse with the tolerance at MOP. Hence new PCMAX tolerance shall be defined for the new power class. One option to define the PCMAX tolerance is to reuse the tolerance at the same power offset between MOP and PCMAX, as shown below.
Table 2-2: PCMAX tolerance for Power Class 6
	PCMAX     (dBm)
	Tolerance T(PCMAX) (dB)

	[12 ≤ PCMAX ≤ 14]
	2.0

	[11 ≤ PCMAX < 12]
	2.5

	[10 ≤ PCMAX < 11]
	3.5

	[9 ≤ PCMAX < 10]
	4.0

	[4 ≤ PCMAX < 9]
	5.0

	[-1 ≤ PCMAX < 4]
	6.0

	[-40 ≤ PCMAX < -1]
	7.0


ACLR

For the lower power class, due to the MOP is lower there may be the potency that ACLR can be relaxed. While from previous study on Power Class 3 and Power Class 5, the ACLR is not the determined factors [6]. Since there is some ACLR margins then it is proposed to reuse existing ACLR requirement for the new power class.   
3 Conclusion
In this contribution, we discuss the necessary changes in 36.101 to introduce a new power class for NB-IoT. Our views on MOP, MPR, power tolerance and ACLR are provided for discussion.
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