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	Reason for change:
	1) The CE feature can be supported by a UE of any category, but RAN4 has not defined requirements for such UEs.  For HD-FDD UEs of any category that support coverage enhancement (CE), the requirement for aggregate power tolerance should be defined.

An error in the definition of the minimum requirement for aggregate power tolerance for Category M1 (Clause 6.4.5E.3.1) was observed.
2) Note of aggregate power control tolerance in 6.3.5.3.1 has an issue with the transmission gap “4 ms” in a case of Half-duplex FDD UE because of the following limits.

In Table A.2.2.1.1-1b and Table A.2.2.1.2-1b,  the uplink subframes for Half -duplex FDD UE are scheduled at the 4th, 5th and 6th subframes every 10ms for the channel bandwidth 5MHz/10MHz/15MHz/20MHz, and 5th, 6th and 7th subframes for the channel bandwidth 1.4MHz/3MHz.
3) Typo

	
	

	Summary of change:
	1) An applicability statement to Clause 6.3.5.3 is added to clarify the aggregate power tolerance requirement for HD-FDD UEs of any category that support CE.
2) An error in the definition of the minimum requirement for aggregate power tolerance for Category M1 (Clause 6.4.5E.3.1) is corrected.
3) For category M1 TDD UEs, FD-FDD UEs, and HD-FDD UEs and for continuous uplink transmissions of duration ≤ 64 ms, add descriptions and Table 6.3.5E.3.1-0 in 6.3.5E.3 and 6.3.5E.3.1 
4) Change a reference of requirements for Cat.M1 UE from subclause 6.3.5.3 to Table 6.3.5E.3.1-0.
5) Typo : M-PUCCH -> PUCCH, M-PUSCH -> PUSCH, M-PDCCH -> MPDCCH

	
	

	Consequences if not approved:
	The aggregate power tolerance requirement for HD-FDD UEs of any category other than M1 and that support CE will not be defined.

The aggregate power tolerance requirement for Category M1 will not be clear.
An inconsistency remains and there is an issue of the transmission gap when a test case of aggregate power control torelance for Cat. M1 HD-FDD is implemented.
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<<Begening of change (1) >>

<< Unchanged sections omitted >>
6.3.5
Power Control

6.3.5.1
Absolute power tolerance

Absolute power tolerance is the ability of the UE transmitter to set its initial output power to a specific value for the first sub-frame at the start of a contiguous transmission or non-contiguous transmission with a transmission gap larger than 20ms. This tolerance includes the channel estimation error (the absolute RSRP accuracy requirement specified in subclause 9.1 of TS 36.133). In the case of a PRACH transmission, the absolute tolerance is specified for the first preamble. The absolute power tolerance includes the channel estimation error (the absolute RSRP accuracy requirement specified in subclause 9.1 of TS 36.133).

6.3.5.1.1

Minimum requirements

The minimum requirement for absolute power tolerance is given in Table 6.3.5.1.1-1 over the power range bounded by the Maximum output power as defined in subclause 6.2.2 and the Minimum output power as defined in subclause 6.3.2.

For operating bands under NOTE 2 in Table 6.2.2-1, the absolute power tolerance as specified in Table 6.3.5.1.1-1 is relaxed by reducing the lower limit by 1.5 dB when the transmission bandwidth is confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high.

Table 6.3.5.1.1-1: Absolute power tolerance

	Conditions
	Tolerance

	Normal
	± 9.0 dB

	Extreme
	± 12.0 dB


6.3.5.2
Relative Power tolerance

The relative power tolerance is the ability of the UE transmitter to set its output power in a target sub-frame relatively to the power of the most recently transmitted reference sub-frame if the transmission gap between these sub-frames is ≤ 20 ms.

For PRACH transmission, the relative tolerance is the ability of the UE transmitter to set its output power relatively to the power of the most recently transmitted preamble. The measurement period for the PRACH preamble is specified in Table 6.3.4.2-1.

6.3.5.2.1
Minimum requirements

The requirements specified in Table 6.3.5.2.1-1 apply when the power of the target and reference sub-frames are within the power range bounded by the Minimum output power as defined in subclause 6.3.2 and the measured PUMAX as defined in subclause 6.2.5 (i.e, the actual power as would be measured assuming no measurement error). This power shall be within the power limits specified in subclause 6.2.5.

To account for RF Power amplifier mode changes 2 exceptions are allowed for each of two test patterns. The test patterns are a monotonically increasing power sweep and a monotonically decreasing power sweep over a range bounded by the requirements of minimum power and maximum power specified in subclauses 6.3.2 and 6.2.2. For these exceptions the power tolerance limit is a maximum of ±6.0 dB in Table 6.3.5.2.1-1

Table 6.3.5.2.1-1 Relative power tolerance for transmission (normal conditions)

	Power step P (Up or down) 

 [dB]
	All combinations of PUSCH and PUCCH transitions [dB]
	All combinations of PUSCH/PUCCH and SRS transitions between sub-frames [dB]
	PRACH [dB]

	ΔP < 2
	±2.5 (NOTE 3)
	±3.0
	±2.5

	2 ≤ ΔP < 3
	±3.0
	±4.0
	±3.0

	3 ≤ ΔP < 4
	±3.5
	±5.0
	±3.5

	4 ≤ ΔP ≤ 10
	±4.0
	±6.0
	±4.0

	10 ≤ ΔP < 15
	±5.0
	±8.0
	±5.0

	15 ≤ ΔP
	±6.0
	±9.0
	±6.0

	NOTE 1:
For extreme conditions an additional ± 2.0 dB relaxation is allowed

NOTE 2:
For operating bands under NOTE 2 in Table 6.2.2-1, the relative power tolerance is relaxed by increasing the upper limit by 1.5 dB if the transmission bandwidth of the reference sub-frames is confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high and the target sub-frame is not confined within any one of these frequency ranges; if the transmission bandwidth of the target sub-frame is confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high and the reference sub-frame is not confined within any one of these frequency ranges, then the tolerance is relaxed by reducing the lower limit by 1.5 dB. 

NOTE 3:
For PUSCH to PUSCH transitions with the allocated resource blocks fixed in frequency and no transmission gaps other than those generated by downlink subframes, DwPTS fields or Guard Periods for TDD: for a power step ΔP ≤ 1 dB, the relative power tolerance for transmission is ±1.0 dB.


The power step (ΔP) is defined as the difference in the calculated setting of the UE Transmit power between the target and reference sub-frames with the power setting according to subclause 5.1 of [TS 36.213]. The error is the difference between ΔP and the power change measured at the UE antenna port with the power of the cell-specific reference signals kept constant. The error shall be less than the relative power tolerance specified in Table 6.3.5.2.1-1.

For sub-frames not containing an SRS symbol, the power change is defined as the relative power difference between the mean power of the original reference sub-frame and the mean power of the target subframe not including transient durations. The mean power of successive sub-frames shall be calculated according to Figure 6.3.4.3-1 and Figure 6.3.4.1-1 if there is a transmission gap between the reference and target sub-frames.

If at least one of the sub-frames contains an SRS symbol, the power change is defined as the relative power difference between the mean power of the last transmission within the reference sub-frame and the mean power of the first transmission within the target sub-frame not including transient durations. A transmission is defined as PUSCH, PUCCH or an SRS symbol. The mean power of the reference and target sub-frames shall be calculated according to Figures 6.3.4.1-1, 6.3.4.2-1, 6.3.4.4-1, 6.3.4.4-2 and 6.3.4.4-3 for these cases.

6.3.5.3
Aggregate power control tolerance

Aggregate power control tolerance is the ability of a UE to maintain its power in non-contiguous transmission within 21 ms in response to 0 dB TPC commands with respect to the first UE transmission, when the power control parameters specified in TS 36.213 are constant. For HD-FDD UEs that support coverage enhancement (CE), the requirements on aggregate power control tolerance in 6.3.5E.3 apply.
6.3.5.3.1
Minimum requirement

The UE shall meet the requirements specified in Table 6.3.5.3.1-1 for aggregate power control over the power range bounded by the minimum output power as defined in subclause 6.3.2 and the maximum output power as defined in subclause 6.2.2.

Table 6.3.5.3.1-1: Aggregate power control tolerance

	TPC command
	UL channel
	Aggregate power tolerance within 21 ms

	0 dB
	PUCCH
	±2.5 dB

	0 dB
	PUSCH
	±3.5 dB

	NOTE: 
The UE transmission gap is 4 ms. TPC command is transmitted via PDCCH 4 subframes preceding each PUCCH/PUSCH transmission.


<<End of change (1) >>
<<Begening of change (2)(3)(4)(5) >>
<< Unchanged sections omitted >>
6.3.5E.3
Aggregate power control tolerance

Aggregate power control tolerance is the ability of a UE to maintain its power in non-contiguous transmission in response to 0 dB TPC commands with respect to the first UE transmission, when the power control parameters specified in TS 36.213 are constant.
For category M1 TDD and FD-FDD UEs,  the aggregate power control tolerance requirements specified in Table 6.3.5E.3.1-0 apply. For category M1 HD-FDD UEs and for continuous uplink transmissions of duration ≤ 64 ms, the aggregate power control tolerance requirements specified in Table 6.3.5E.3.1-0 apply.



For category M1 HD-FDD UEs and for continuous uplink transmissions of duration > 64 ms, the aggregate power control tolerance requirements specified in Table 6.3.5E.3.1-1 apply.
6.3.5E.3.1
Minimum requirement

The category M1 TDD and FD-FDD UEs shall meet the requirements specified in Table 6.3.5E.3.1-0 for aggregate power control over the power range bounded by the minimum output power as defined in subclause 6.3.2,  the maximum output power as defined in subclause 6.2.2E, and the requirements for configured transmitted power are specified in subclause 6.2.5.
The category M1 HD-FDD UEs and for continuous uplink transmissions of duration ≤ 64 ms, shall meet the requirements specified in Table 6.3.5E.3.1-0 for aggregate power control over the power range bounded by the minimum output power as defined in subclause 6.3.2,  the maximum output power as defined in subclause 6.2.2E, and the requirements for configured transmitted power are specified in subclause 6.2.5.
Table 6.3.5E.3.1-0: Aggregate power control tolerance

	TPC command
	UL channel
	Aggregate power tolerance within 21 ms 2

	0 dB
	PUCCH
	±2.5 dB

	0 dB
	PUSCH
	±3.5 dB

	NOTE 1: 
The UE transmission gap is 4 ms for full-duplex FDD and TDD. 

For UE of half-duplex FDD with the channel bandwidth 5 MHz / 10 MHz / 15 MHz / 20 MHz, the transmission gap is 1 ms after subframe #4 and 7 ms after subframe #6. 

For UE of half-duplex FDD with the CBW 1.4 / 3 MHz, the transmission gap is 9 ms. 
TPC command is transmitted via MPDCCH 4 subframes preceding each PUCCH/PUSCH transmission.
NOTE 2:   For UE of half-duplex FDD with the CBW 1.4 / 3 MHz, the test interval is 41 ms.


The category M1 HD-FDD UE and for continuous uplink transmissions of duration > 64 ms shall meet the requirements specified in Table 6.3.5E.3.1-1 for aggregate power control over the power range bounded by the minimum output power as defined in subclause 6.3.2 and the maximum output power as defined in subclause 6.2.2E.

Table 6.3.5E.3.1-1: Aggregate power control tolerance

	TPC command
	UL channel
	Aggregate power tolerance within 129 ms

	0 dB
	PUCCH
	±2.5 dB

	0 dB
	PUSCH
	±3.5 dB

	NOTE:
The UE transmission gap is 5 ms. TPC command is transmitted via MPDCCH 4 subframes preceding each PUCCH/ PUSCH transmission.


<< End of change (2)(3)(4)(5) >>
