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     Discussion
1 Introduction
This document considers the absolute power tolerance for category NB1 UE. Until now it reuses the default EUTRA UE requirement. However, in RAN4#81, new NRSRP accuracy requirements were introduced [1]. In particular, the accuracy is relaxed when the Ês/Iot is extended below -6 dB. Since the absolute power control depends on the accuracy of NRSRP, the absolute power tolerance should be updated accordingly. 
2 Discussion
The absolute power tolerance in Section 6.3.5F.1 from TS 36.101 [2] is reproduced below for reference.
6.3.5F.1
Absolute power tolerance

The absolute power tolerance requirements specified in subclause 6.3.5.1 apply for category NB1 UE.
And the requirements in Section 6.3.5.1 are:

Table 6.3.5.1.1-1: Absolute power tolerance

	Conditions
	Tolerance

	Normal
	± 9.0 dB

	Extreme
	± 12.0 dB


It is also stated in Section 6.3.5.1 that “This tolerance includes the channel estimation error (the absolute RSRP accuracy requirement specified in subclause 9.1 of TS 36.133)”. It can be seen that the absolute power tolerance has an extra 1 dB margin compared with the worst RSRP accuracy. For reference, the intra-frequency RSRP accuracy requirements [3] are reproduced below:
Table 9.1.2.1-1: RSRP Intra frequency absolute accuracy

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 2
	dBm/BWChannel
	dBm/BWChannel

	(4.5
	(9
	(-6 dB
	FDD_A, TDD_A
	-121
	N/A
	-70

	
	
	
	FDD_B
	-120.5
	N/A
	-70

	
	
	
	FDD_C, TDD_C
	-120
	N/A
	-70

	
	
	
	FDD_D
	-119.5
	N/A
	-70

	
	
	
	FDD_E, TDD_E
	-119
	N/A
	-70

	
	
	
	FDD_F
	-118.5
	N/A
	-70

	
	
	
	FDD_G
	-118
	N/A
	-70

	
	
	
	FDD_H
	-117.5
	N/A
	-70

	
	
	
	FDD_N
	-114.5
	N/A
	-70

	(8
	(11
	(-6 dB
	FDD_A, TDD_A, FDD B, FDD_C, TDD_C, FDD_D, FDD_E, TDD_E, FDD_F, FDD_G, FDD_H, FDD_N
	N/A
	-70
	-50

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.

NOTE 3:
E-UTRA operating band groups are as defined in Section 3.5.


For category NB1 UE, the absolute NRSRP accuracy requirements were updated in RAN4#81[1]. In particular, new requirements were introduced for -15 dB ≤ Ês/Iot < -6 dB. For reference, one of the tables is reproduced below:
Table 9.1.22.1-1: NRSRP Intra frequency absolute accuracy for UE Category NB1 for HD-FDD 

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 2
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz 
	dBm/BWChannel
	dBm/BWChannel

	(6
	([9]
	(-6 dB
	NFDD_G
	[-118]
	N/A
	[-70]

	([8]
	([11]
	(-6 dB
	NFDD_G
	N/A
	[-70]
	[-50]

	(10.3
	([13.3]
	(-15 Ês/Iot (-6 dB
	NFDD_G
	[-118]
	N/A
	[-70]

	([12.3]
	([15.3]
	(-15 Ês/Iot (-6 dB
	NFDD_G
	N/A
	[-70]
	[-50]

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
E-UTRA operating band groups are as defined in Section 3.5. 


It can be seen that for extended coverage, the NRSRP accuracy is relaxed to 12.3 dB and 15.3 dB for normal and extreme condition, respectively. Since the absolute power control depends on the estimation of path loss, which in turn relies on the estimation of RSRP, the absolute power tolerance should also be updated for extended coverage. 
3 Conclusion
Based on the previous discussion, we propose the following two options:

Option #1: introduce new absolute power tolerance for extended coverage in Section 6.3.5F.1 of TS 36.101. A possible new table would be:

Table 6.3.5F.1-1: Absolute power tolerance

	Conditions
	Tolerance

	
	Ês/Iot ≥ -6 dB
	-15 dB ≤ Ês/Iot < -6 dB

	Normal
	±9.0 dB
	[±13.3]

	Extreme
	±12.0 dB
	[±16.3]


Option #2: do not introduce new absolute power tolerance but add a note in Section 6.3.5F.1 of TS 36.101, stating that the current requirements only apply to normal coverage, i.e. Ês/Iot ≥ -6 dB. 
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