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1 Introduction
There are still two NS value remaining for CAT-M1 to be fixed in R13 yet and in this paper, the value is recommended based on remapping to the CAT-M1 resource allocation.
2 Discussion
2.1 Introduction
There are two remaining NS value for cat-M1 UE [1] which has not fixed yet. 
Table 6.2.4E-1: Additional Maximum Power Reduction (A-MPR) for category M1 UE

	Network Signalling value
	Requirements (subclause)
	E-UTRA Band
	Resources Blocks (NRB)
	A-MPR (dB)

	NS_04
	6.6.2.2.2
	41
	[TBD]
	[TBD]

	NS_12
	6.6.3.3.5
	26
	[TBD]


Because cat-M1 device only has 6 PRB maximum and the NB index is allocated from the network, it is possible to remap the LTE A-MPR requirement for different bandwidth to Cat-M1 device considering the RIV [2][3][4]. Figure 1 shows one of the resource parameter NB index in different channel bandwidth.
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Figure 1: NB index mapping to different system bandwidth

When do the re-mapping, following rule is applied:
1. The RBstart within the system channel is re-indexed to one NB
2. The RBstart in legacy table mapped to the NB index in new table.

3. Match the legacy resource indexing (RBstart , Lcrb) to cat_M1 resource indexing (NBindex, RBstart, Lcrb), no requirement will be needed if there is no matching found.
2.1.1.1 NS_04

LTE requirement for NS_04 is as below [7]:
Table 6.2.4-4: A-MPR requirements for "NS_04" for Power Class 3 UE

	Channel bandwidth [MHz]
	Parameters



	5
	Fc [MHz]
	≤ 2500.5
	> 2500.5

	
	RBstart
	0 - 8
	9 – 24
	0 - 24

	
	LCRB [RBs]
	> 0
	> 0
	> 0

	
	A-MPR [dB]
	≤ 2
	0
	0

	10
	Fc [MHz]
	≤ 2504
	> 2504

	
	RBstart
	0 - 8
	9 - 35
	36 - 49
	0 - 49

	
	LCRB [RBs]
	≤ 15
	> 15 and < 25
	≥ 25
	N/A
	> 0
	> 0

	
	RBstart + LCRB [RBs]
	N/A
	N/A
	N/A
	≥ 45
	N/A 
	N/A

	
	A-MPR [dB]
	≤ 3
	≤ 1
	≤ 2
	≤ 1
	0
	0

	15
	Fc [MHz]
	≤ 2510.8
	> 2510.8

	
	RBstart
	0 - 13
	14 – 59
	60 – 74
	0 - 74

	
	LCRB [RBs]
	≤ 18 or ≥ 36
	> 18 and < 36
	N/A
	> 0
	> 0

	
	RBstart + LCRB [RBs]
	N/A
	N/A
	≥ 62
	N/A 
	N/A


	
	A-MPR [dB]
	≤ 3
	≤ 1
	≤ 1
	0
	0

	20
	Fc [MHz]
	≤ 2517.5
	> 2517.5

	
	RBstart
	0 – 22
	23 – 76
	77 – 99
	0 - 99

	
	LCRB [RBs]
	≤ 18 or ≥ 40
	> 18 and < 40
	N/A
	> 0
	> 0

	
	RBstart + LCRB [RBs]
	N/A
	N/A
	≥ 86
	N/A 
	N/A

	
	A-MPR [dB]
	≤ 3
	≤ 1
	≤ 1
	0
	0

	NOTE 1:
RBstart indicates the lowest RB index of transmitted resource blocks

NOTE 2:
LCRB is the length of a contiguous resource block allocation

NOTE 3:
For intra-subframe frequency hopping which intersects regions, notes 1 and 2 apply on a per slot basis
NOTE 4:
For intra-subframe frequency hopping which intersects regions, the larger A-MPR value may be applied for both slots in the subframe


The remapped cat-M1 requirement:
Table 1: A-MPR requirements for "NS_04" for Power Class 3 of CAT-M1 UE
	Channel bandwidth [MHz]
	Parameters

	
	


	5
	Fc [MHz]
	≤ 2500.5
	> 2500.5

	
	NB index 
	0
	1
	1
	2-3
	0-3

	
	RBstart  within NB
	0 - 5
	0-1
	2-5
	0-5
	0 - 24

	
	LCRB [RBs]
	> 0
	> 0
	> 0

	
	A-MPR [dB]
	≤ 2
	0
	0

	10
	Fc [MHz]
	≤ 2504
	> 2504

	
	NB index
	0
	1
	1
	2-7
	0-7

	
	RBstart
	0 - 5
	0-1
	2-5
	0-5
	0 - 5

	
	LCRB [RBs]
	>0
	> 0
	> 0

	
	A-MPR [dB]
	≤ 3
	0
	0

	15
	Fc [MHz]
	≤ 2510.8
	> 2510.8

	
	NB index
	0-1
	2
	2
	3-11
	0-11

	
	RBstart
	0 - 5
	0
	1-5
	0-5
	0 - 74

	
	LCRB [RBs]
	>0
	>0
	> 0

	
	A-MPR [dB]
	≤ 3
	0
	0

	20
	Fc [MHz]
	≤ 2517.5
	> 2517.5

	
	NB index
	0-2
	3
	3
	4-15
	0-15

	
	RBstart
	0-5
	0-2
	3-5
	0-5
	0 - 5

	
	LCRB [RBs]
	>0
	>0
	> 0

	
	A-MPR [dB]
	≤ 3
	0
	0

	NOTE 1: RBstart indicates the lowest RB index of transmitted resource blocks
NOTE 2: LCRB is the length of a contiguous resource block allocation
NOTE 3: For intra-subframe frequency hopping which intersects regions, notes 1 and 2 apply on a per slot basis
NOTE 4: For intra-subframe frequency hopping which intersects regions, the larger A-MPR value may be applied for both slots in the subframe
NOTE 5: For CAT-M1 device, the NB index is the starting index allocated from DCI[6], the RBstart is indexed within the NB allocated to cat-M1 device.


It should be noted that there are several places where RBstart+ Lcrb is listed but not be considered in the rempped table, the reason is below:
1. 10MHz:  RBstart=[9 35], RBstart + Lcrb>=45  , Lcrb >= [10, 36], not valid for cat-M1

2. For 15MHz, RBstart =[14, 59], RBstart +Lcrb>=62, Lcrb >=[3,48], when applying Lcrb=[3,6] for cat-M1 device, the RB start >= 62 -Lcrb= [56, 59], in remapping table, the RBstart=[56 59] is taken. However, no valid cat_M1 config is found which illustrated in Figure 2, so this case is ignored in A-MPR table.
3. For 20MHz,  RBstart=[23, 76], RBstart +Lcrb>=86, Lcrb >=[10,63], not applied to cat-M1.
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Figure 2: Remapp the RBstart=[56, 59] case to cat_M1 config

Note: The RBstart is indexed at the beginning of the NB, so there is 1 or 2 PRB difference between this RBstart with the RBstart in legacy table.
2.1.1.2 NS_12
LTE requirement for NS_12 as below [7]:
Table 6.2.4-6: A-MPR for "NS_12"
	Channel bandwidth [MHz]
	Parameters
	Region A
	Region B

	1.4
	RBstart
	0
	1-2

	
	LCRB [RBs]
	≤3
	≥4
	≥4

	
	A-MPR [dB]
	≤3
	≤6
	≤3

	3
	RBstart
	0-3
	4-5

	
	LCRB [RBs]
	1-15
	≥9

	
	A-MPR [dB]
	≤4
	≤3

	5
	RBstart
	0-6
	0-9

	
	LCRB [RBs]
	≤8
	≥9

	
	A-MPR [dB]
	≤5
	≤3

	10
	RBstart
	0-15
	0-22

	
	LCRB [RBs]
	≤18
	≥20

	
	A-MPR [dB]
	≤4
	≤2

	15
	RBstart
	0-30
	0-30

	
	LCRB [RBs]
	≤30
	≥32

	
	A-MPR [dB]
	≤4
	≤3


The remapped table for cat-M1 is:

Table 2: A-MPR for "NS_12" for CAT-M1
	Channel bandwidth [MHz]
	Parameters

	1.4
	NB index
	0

	
	RBstart
	0
	1-2

	
	LCRB [RBs]
	≤3
	≥4
	≥4

	
	A-MPR [dB]
	≤3
	≤6
	≤3

	3
	NB index
	0

	
	RBstart
	0-2

	
	LCRB [RBs]
	>0

	
	A-MPR [dB]
	≤4

	5
	NB index
	0

	
	RBstart
	0-5

	
	LCRB [RBs]
	>0

	
	A-MPR [dB]
	≤5

	10
	NB index
	0-1
	2

	
	RBstart
	0-5
	0-2

	
	LCRB [RBs]
	>0

	
	A-MPR [dB]
	≤4

	15
	NB index
	0-5

	
	RBstart
	0-5

	
	LCRB [RBs]
	>0

	
	A-MPR [dB]
	≤4


Proposal-1: Use the table 1 for NS_04 for AMPR for CAT-M1. 
Proposal-2: Use the table 2 for NS_12 for AMPR for CAT-M1. 
3 Conclusions

In this paper, the NS_04 and NS_12 value for R13 Cat-M1 UE is proposed with below proposal:

Proposal-1: Use the table 1 for NS_04 for AMPR for CAT-M1.
Proposal-2: Use the table 2 for NS_12 for AMPR for CAT-M1.
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Rbstart= 56, Lcrb=6  => no valid config for cat-M1 (Nbindex, RB start, Lcrb)
Rbstart= 57, Lcrb=5, 6  => no valid config for cat-M1 (Nbindex, RB start, Lcrb)
Rbstart= 58, Lcrb=4, 5, 6  => no valid config for cat-M1 (Nbindex, RB start, Lcrb)
Rbstart= 59, Lcrb=3, 4, 5, 6  => no valid config for cat-M1 (Nbindex, RB start, Lcrb)



