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1 Introduction
Last meeting in Sophia, way forward on UE RF requirement was approved in [1]. This contribution further discusses the impact on UE RF requirement for enhanced MTC feature based on [2].
2 Discussion
2.1 General
To support flexible schedule of the 1.4MHz bandwidth within the system bandwidth, some sub-channels over system channel bandwidth need to be defined to inform UE from BS for all other channel bandwidth. How to define these sub-channels was agreed in RAN1 and narrow-band index will be specified in RAN1 specification, so RAN4 do not need to define it repeatedly
RF retuning time of two symbols is not a strict requirement so there is no need to specify it in RAN4.
Proposal 1: It is not necessary to specify RF retuning time and sub-channels in RAN4.
1.4MHz narrow band RF is supported in Rel-13, TX/RX requirements for narrow RF UEs could be only specified for 1.4MHz and also could still be specified for system channel bandwidth. Which kind of specification is better is analyzed in below.
First, a lot of bands do not support 1.4MHz channel bandwidth currently, applying 1.4MHz RF requirements for a UE which do not support 1.4MHz system channel bandwidth seems not proper.

Second, it is reasonable to apply RF requirements for system channel bandwidth on narrow RF UE like in Figure 1 and Figure 2 except In-band emission and A-MPR requirement which should be revisited because LO and image leakage is different. For example, if we apply 1.4MHz ACLR, the adjacent channel offset is calculated based on 0.16MHz guard band, but actually, the guard band in the channel edge is 0.5MHz for 10MHz system channel bandwidth. In the same way, for RX ACS or blocking requirement, the interference signal offset also should be based on the system channel bandwidth rather than 1.4MHz narrow RF. 
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Figure 1 TX requirement definition for narrow RF UE
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Figure 2 RX requirement definition for narrow RF UE
Finally, it is also simple for the specification work to apply RF requirements for system channel bandwidth on narrow RF UE. No change is foreseen for most of the requirements.
Proposal 2: It is proposed RF requirements still be specified and verified for system channel bandwidth for both TX and RX. Except in-band emission and A-MPR, other TX requirements for system channel bandwidth should be reused for existing power class. For RX, REFSENS should be defined for single RX and HD-FDD.
However, as UEs only support narrow band RF, DL and UL measurement channels for other channel bandwidths (except 1.4MHz) should be changed to accommodate 1.4MHz sub-channel with only 6RBs. The measurement channel should be the same as current 1.4MHz measurement channel and padded with noise in other RBs for DL. In addition, the sub-channel index should also be specified and DL and UL sub-channels should be placed as close as possible to each other in RX test as in Figure 3.

Proposal 3: DL and UL measurement channels for other system channel bandwidths should be the same as current 1.4MHz measurement channel and padded with noise in other RBs for DL. 
Proposal 4: the sub-channel index should also be specified and DL and UL sub-channels should be placed as close as possible to each other in RX test.
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Figure 3 UL and DL measurement channel and sub-channel location
2.2 TX
New power class of 20dBm is agreed to be introduced for eMTC UE. This new power class should be specified in section 6.2.2 to the bands for eMTC. This section only considers TX requirement for this new power class.
Power tolerance for 20dBm power class could reuse the value in the table defined for 23dBm power class. Also, the tolerance for Ppowerclass is 2.5dB according to this table in section 6.2.2.

Table 6.2.5-1: 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


Proposal 5: Power tolerance for 20dBm power class could reuse the value in the table defined for 23dBm power class.
ACLR requirement is a co-existence requirement and specified as a relative value. It has been foreseen to keep unchanged for the new power class. SEM and spurious emission requirements are absolute requirements which derived by regulatory requirement so they should also keep unchanged. 
Proposal 6: ACLR, SEM and spurious requirements should keep unchanged for the new power class.
As MPR mainly considers ACLR requirement, it should be also unchanged for the new power class. A-MPR requirement always considers additional SEM or spurious emission requirements which are absolute values and are not changed. For 20dBm output power, IMD levels for small RB allocation should decrease compare to 23dBm output power, if similar PA operating point is calibrated, i.e. MPR=1dB for QPSK full RB allocation to meet ACLR requirement. Therefore, A-MPR requirement should be revisited case by case.
Proposal 7: MPR requirement should keep unchanged for the new power class. A-MPR requirement should be revisited case by case for the new power class.

Other TX requirements such as output power dynamics, transmit signal quality and transmit intermodulation are also expected to be kept unchanged for new power class.
Proposal 8: Other TX requirements such as output power dynamics, transmit signal quality and transmit intermodulation are also expected to be kept unchanged for the new power class.
2.3 RX
Some new bands are introduced for eMTC application in Rel-13 so reference sensitivity for these new bands need to be added. 
Reference sensitivity could also reuse principles which are made agreement in Rel-12 for each system channel bandwidth (2.5dB relaxed for FD-FDD and TDD, 1.7dB relaxed for HD-FDD). 

Proposal 9s: Reference sensitivity could also reuse principles which are made agreement in Rel-12 for each system channel bandwidth (2.5dB relaxed for FD-FDD and TDD, 1.7dB relaxed for HD-FDD).
3 Conclusion

Based on above discussion, some proposals are made:
Proposal 1: It is not necessary to specify RF retuning time and sub-channels in RAN4.
Proposal 2: It is proposed RF requirements still be specified and verified for system channel bandwidth for both TX and RX. Except A-MPR, other TX requirements for system channel bandwidth should be reused for existing power class. For RX, REFSENS should be defined for single RX and HD-FDD.

Proposal 3: DL and UL measurement channels for other system channel bandwidths should be the same as current 1.4MHz measurement channel and padded with noise in other RBs for DL. 
Proposal 4: the sub-channel index should also be specified and DL and UL sub-channels should be placed as close as possible to each other in RX test.

Proposal 5: Power tolerance for 20dBm power class could reuse the value in the table defined for 23dBm power class.
Proposal 6: ACLR, SEM and spurious requirements should keep unchanged for the new power class.
Proposal 7: MPR requirement should keep unchanged for the new power class. A-MPR requirement should be revisited case by case for the new power class.

Proposal 8: Other TX requirements such as output power dynamics, transmit signal quality and transmit intermodulation are also expected to be kept unchanged for the new power class.
Proposal 9: Reference sensitivity could also reuse principles which are made agreement in Rel-12 for each system channel bandwidth (2.5dB relaxed for FD-FDD and TDD, 1.7dB relaxed for HD-FDD).
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