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1. [bookmark: _Ref490222521][bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
The performance of URLLC will improve in eURLLC, which was discussed in RAN plenary meeting in June 2018 [1]. The URLLC in NR will employ the configured grant (CG) [2] [3]. The CG will make the latency further decrease. Aside from the latency, reliability is also one of the most important factors in URLLC. The study item, therefore, has discussed how to improve reliability and reduce latency. When realizing reliability and latency simultaneously, the NR system may not depend on HARQ. This is because the procedure of HARQ between gNB and UEs requires not negligible time. we consider that power control for UL CG should improve. 

2. Discussion
In order to realize both high reliability and low latency, the UE may need to dynamically change its power control loop to ensure the transmission related to high priority data[4]. Transmit power control (TPC) is one of the most promising techniques against fading fluctuation on received signal strength so that designated SNR can be kept to suppress an increase in BLER. However, error on transmit power could occur by using channel estimation derived from DMRS received in several symbols before. To overcome this problem, it could be useful to introduce a channel prediction in TPC. In case the Doppler frequency increase significantly, the conventional TPC including closed-loop may not follow fading fluctuation and then BLER will deteriorate. Hence, the TPC may need to predict the future fading condition. One example of channel prediction is to introduce an autoregressive (AR) method. In AR, when we define m as the sampling point of the present time, the future channel impulse response h(m+1) is predicted as follows:


where wj is the j-th autoregressive (AR) coefficient. J is AR-model order. To evaluate the performance of the TPC, We performed computer simulations as shown in Fig.1. Simulation parameters are shown in the Appendix. For a comparison, BLER for the system with and withoutTPC using closed loop is shown. In the horizontal axis of Fig.1, Ts indicates the interval of control power for closed loop and fd is maximum Doppler frequency. As shown in this figure, TPC with the channel prediction, better performance on BLER is shown. 
[image: ]
Fig.1.  BLER for DFT-s-OFDM with TPC employing channel prediction.

[bookmark: _Hlk6934936]Observation:
· [bookmark: _Hlk7094623]TPC in UL CG transmission with a channel prediction could bring better BLER in comparison with TPC with a conventional closed-loop method.

Proposal:
· TPC with a channel prediction could be one of the promising techniques for UL CG transmission.

3. Conclusion
In the contribution, we investigate TPC for UL CG transmission in URLLC, and propose that,
Observation:
· [bookmark: _GoBack]TPC in UL CG transmission with a channel prediction could bring better BLER in comparison with TPC with a conventional closed-loop method.

Proposal:
· TPC with a channel prediction could be one of the promising techniques for UL CG transmission.
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Appendix
The following table shows simulation parameters we conducted.

Table I. Simulation Parameters.
	Parameters
	values

	Waveform
	DFT-s-OFDM 

	Medullation scheme 
	QPSK

	FEC (coding rate)
	LDPC (1/3)

	Bandwidth
	1.08MHz (6 PRB)

	The number of information bits per slot
	288 bits

	The number of repetition 
	1

	The number of received antennas at gNB 
	1

	Fading model
	1 path Rayleigh fading 

	SNR
	20dB
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