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1 Introduction
Regarding to UCG, RAN4 has discussed related issues such as frequency error requirement, frequency drift of Xtal and frequency compensation, and the following has been concluded [1].

1. Frequency error requirement for Cat-M1 UE is relaxed to 0.2 ppm for f<1 GHz

2. For UEs that need uplink compensation gaps (UCG) the gap period (X) is 256 ms and gap length (Y) is 40 ms

3. The UEs that don’t need UCG shall be enabled to operate without UCG implementation

4. UCG is not needed for any PRACH configuration

 In last meeting CR on frequency error was discussed [2] while no consensus is reached. This paper provides our consideration on frequency error for eMTC. 
2 Discussion
To support UCG, update on frequency error requirement is needed based on agreement [1].
1. Frequency error requirement for Cat-M1 UE is relaxed to 0.2 ppm for f<1 GHz

And RAN4 has agreed that the handling of frequency synchronization for eMTC and NB-IoT shall be harmonized.
· The handling of frequency synchronization during continuous transmissions by HD-FDD UEs shall be harmonized across eMTC and NB-IoT specifications;

For Rel-14 NB-IoT, the frequency error is defined as below in TS 36.101 sub-clause 6.5.1F:
6.5.1F
Frequency error for UE category NB1

For UE category NB1, the UE modulated carrier frequency shall be accurate to within the following limits

Table 6.5.1F-1: Frequency error requirement for UE category NB1

	Carrier frequency [GHz]
	Frequency error [ppm]

	≤1
	±0.2

	>1
	±0.1


Observed over a period of one time slot (0.5 ms for 15 kHz sub-carrier spacing and 2 ms excluding the 2304Ts gap for 3.75 kHz sub-carrier spacing) and averaged over 72/LCtone slots (where LCtone = {1, 3, 6, 12} is the number of sub-carriers used for the transmission), compared to the carrier frequency received from the E-UTRA Node B.

It is noted that eMTC TDD UEs and FD-FDD UEs do not use UCG and the legacy E-UTRA frequency error requirements can apply. Hence the frequency error requirement for eMTC can be defined as below:
6.5.1E
Frequency error for UE category M1

For category M1 TDD UEs and FD-FDD UEs, the frequency error requirements in Clause 6.5.1 apply.

For category M1 HD-FDD UEs, the UE modulated carrier frequency shall be accurate to within the limits in Table 6.5.1E-1 observed over a period of one time slot (0.5 ms) compared to the carrier frequency received from the Node B.
Table 6.5.1E-1: Frequency error requirement for HD-FDD UE category M1
	Carrier frequency [GHz]
	Frequency error [ppm]

	≤1
	±0.2

	>1
	±0.1


Compared to [2] discussed in last meeting, there are two difference included in the proposal. 
1) What is the requirement for HD-FDD UE do not use UCG?

2) If separate requirements shall be applied for uplink transmissions duration <128 ms and transmissions ≥ 128 ms?
Firstly we think the requirement shall be the same, which shall be not depended on whether UCG is supported. Secondly in previous discussion on NB-IoT, the frequency error budget considers residual frequency error and frequency drift with transmission duration. Both duration and frequency error are divided by 2 is against the analysis made previously. Besides, one overall requirement is enough and can provide a better guidance for the designer. 
3 Conclusion
Based on the discussion above, the corresponding CR is provided in [3]
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