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1. Introduction
RAN4#76 approved a way forward of [1] where the following agreements on MOP are included.

The maximum transmit power for the new UE power class is 20dBm.

For Rel-13 LC MTC UE both the new power class and the normal UE power 23dBm are valid.
In this contribution, based on the above, we discuss how to handle the remaining open issues.
2. Transmitter requirements
2.1. MOP tolerance and PCMAX tolerance for new UE power Class
In [1], we have already agreed that the maximum transmit power for the new UE power class is 20 dBm while we did not discuss anything about its tolerance. The below Table 2.1-1 is for PCMAX tolerance for power class 3 specified in TS36.101.

Table 2.1-1: PCMAX tolerance 

	PCMAX,c
(dBm)
	Tolerance T(PCMAX,c)
(dB)

	23 < PCMAX,c ≤ 33
	2.0

	21 ≤ PCMAX,c ≤ 23
	2.0

	20 ≤ PCMAX,c < 21
	2.5

	19 ≤ PCMAX,c < 20
	3.5

	18 ≤ PCMAX,c < 19
	4.0

	13 ≤ PCMAX,c < 18
	5.0

	8 ≤ PCMAX,c < 13
	6.0

	-40 ≤ PCMAX,c < 8
	7.0


From the table it can be seen the MOP tolerance is 2.5 dB for 20 dBm if we just reuse the existing requirements for power class 3. 
Table 2.1-2: PCMAX tolerance 

	PCMAX,c
(dBm)
	Tolerance T(PCMAX,c)
(dB)

	20 = PCMAX,c
	2.5

	19 ≤ PCMAX,c < 20
	3.5

	18 ≤ PCMAX,c < 19
	4.0

	13 ≤ PCMAX,c < 18
	5.0

	8 ≤ PCMAX,c < 13
	6.0

	-40 ≤ PCMAX,c < 8
	7.0


It would be, however, helpful to further discuss the final values and confirm if there are any necessity and usefulness to revisit it in terms of fulfilling the purpose of this new feature. .
· Observation 1: MOP and PCMAX tolerance
· If we just reuse the existing requirements, the tolerance for MOP is 2.5 dB and PCMAX tolerance is captured in Table 2.1-2.
2.2. Receiver requirements

2.2.1. Handling of two power classes and receiver requirements

The way forward of [1] mentions that “For Rel-13 LC MTC UE both the new power class and the normal UE power 23dBm are valid” On the other hand, the receiver requirements would be affected by the maximum output power itself. That means according to the power class, appropriate receiver requirements are different. There are roughly three options on handling this issue.

· Option 1: Generate two different receiver requirements for new and power class 3, respectively

· Pros: Appropriate requirements can be created.

· Cons: It seems significantly challenging to finish the remaining issues in Rel-13 time frame.

· Option 2: Generate receiver requirements with power class 3

· Pros: The requirements can cover both receiver requirements for new and power class 3.

· Cons: The requirements for new power class may be unnecessarily relaxed since the MOP for new power class is half of the power class 3.

· Option 3: Generate receiver requirements based on new power class only

· Pros: 

· Shorten the time to market since it is assumed that most of vendors can handle the requirements for new power class by meeting the requirements (demands) for the marketplace.

· Vendors who can handle the receiver requirements with power class 3 still can provide their terminals to the market.

· Cons: Less possibility to see terminals with power class 3 due to the tighter requirements for power class 3 UEs to satisfy
Considering that the remaining meetings are two, our proposal is to take the option 3.

· Proposal 1: Generate receiver requirements based on new power class only.

2.2.2. Reference sensitivity
The number of resource block is up to 6 RBs for this Rel-13 MTC. Thus, we may be able to reuse the existing reference sensitivity for 1.4 MHz channel bandwidth as a baseline. There are, however, at least two aspects we need to take into account to obtain the final values and conditions.

1. The transmit power is 3 dB lower than that for normal LTE reference sensitivity requirements.

2. The position of DL resource blocks should be clearly specified.

a) For normal LTE, in principle UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth. DL resource blocks, however, is always fully occupied within channel bandwidth so that we do not have to take care of the position.

With the above in mind, we propose the followings.

· Proposal 2: Take the output power of 20 dBm into account when generating reference sensitivity requirements.

· Proposal 3:  Generate reference sensitivity requirements under the condition that UL resource blocks and DL resource blocks shall be located as close as possible but confined within the transmission bandwidth configuration for the channel bandwidth for UL and DL, respectively.
The below Figure 2.2.2-1 is one of the examples to illustrate relation of positions for UL and DL resource blocks for reference sensitivity requirements.
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 Figure 2.2.2-1: Relation of positions for UL and DL resource blocks for reference sensitivity requirements

3. Conclusion
In this contribution, we further discussed how to resolve the remaining issues for Rel-13 MTC. As a result, we obtained two observations and made three proposals.

· Observation 1: MOP and PCMAX tolerance
· If we just reuse the existing requirements, the tolerance for MOP is 2.5 dB and PCMAX tolerance is captured in Table 2.1-2 in subsection 2.1.
· Proposal 1: Generate receiver requirements based on new power class only.

· Proposal 2: Take the output power of 20 dBm into account when generating reference sensitivity requirements.

· Proposal 3:  Generate reference sensitivity requirements under the condition that UL resource blocks and DL resource blocks shall be located as close as possible but confined within the transmission bandwidth configuration for the channel bandwidth for UL and DL, respectively.
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