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1.
Introduction

At RAN4 #81/RAN5 #73 Reno meeting, a transmission schedule of uplink subframes for Cat. M1 UE with Half duplex FDD in TS 36.101 was agreed in [1, 2].

The uplink subframes 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]

However it turned out that we cannot measure aggregate power control tolerance with a condition of the note “The UE transmission gap is 4 ms.” in TS 36.101 Table 6.3.5.3.1-1 due to the limits above. 

We propose the new transmission gaps for Cat. M1 HD-FDD UE in this paper.
2. UE transmission gap selection
Aggregate power control tolerance is a requirement on LTE UE power stability in response to 5 consecutive 0 dB power control commands.
Table 6.3.5.3.1-1: Aggregate power control tolerance (TS 36.101)
	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.
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Figure 1: Test interval and transmission gap for aggregate power control tolerance
Cat. M1 UE requirements also refer to the table above and it has the note “The UE transmission gap is 4 ms.” However due to a schedule of uplink subframes for HD-FDD UE and also a limitation of the guard period, it is not possible to send uplink subframes with 4 ms gap. 

A transmission schedule of subframes for Cat.M1 UE of HD-FDD with CBW 5MHz / 10MHz / 15MHz / 20MHz is as follows.
[image: image2.emf]Half duplex FDD Transmission Schedule (Channel BW 5MHz/10MHz/15MHz/20MHz)

(when following the reference channel specification in TS36.101)
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Figure 2: Transmission schedule of subframes for Cat.M1 HD-FDD UE with CBW 5 / 10 / 15 / 20MHz
To solve this issue, we propose to add a new table in clause 6.3.5E.3.1 by diverting the existing Table 6.3.5.3.1-1 and adding notes for Cat. M1 UE with half duplex FDD. Notes highlighted in green are added newly in the following table.  
Table 6.3.5E.3.1-0: Aggregate power control tolerance (New Proposal)
	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 PDCCH 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.


Here we chose values which we can keep the current requirement of the reference channels and the test interval as much as possible. We just chose the transmission gap to match a transmission timing of the uplink subframes. Therefore we don’t need to change an existing transmission schedule of subframes for Cat.M1 UEs and also we don’t need to prepare a new RMC table for the test.
Proposal 1: Add a new table in clause 6.3.5E.3.1 by diverting the existing Table 6.3.5.3.1-1 and adding notes for Cat.M1 UE with the half-duplex FDD.
UE transmission gaps for the test case of aggregate power control tolerance are shown below. 
[image: image3.emf]Proposal : Non-Periodic transmission gap (1ms or 7ms at CBW 5/10/15/20 MHz)
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Figure 3: Transmission gap for UE of HD-FDD with the channel bandwidth 5 / 10 / 15 / 20 MHz
[image: image4.emf]Proposal : 9 ms Periodic transmission gap (at CBW 1.4/3 MHz)
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Figure 4: Transmission gap for UE of HD-FDD with the channel bandwidth 1.4 / 3 MHz
3.
Conclusion
The UE transmission gaps for the test of aggregate power control tolerance with Cat. M1 HD-FDD are discussed and proposed in this paper.

The following proposal is given to solve the issue.

Proposal 1: Add a new table in clause 6.3.5E.3.1 by diverting the existing Table 6.3.5.3.1-1 and adding notes for Cat.M1 UE with the half-duplex FDD.
This modification is proposed in CR [4].
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