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1. Introduction

In the RAN1 #75 meeting, the following working assumption was made on UL power control [1]. 
	Working assumption:

· The association of (P0, alpha) with a UL subframe is separately configured via RRC
· For PUCCH PC, no enhancements (including both over-the-air and backhaul enhancements) relative to Rel-11 


In this contribution, we show our simulation results of UL performance with dynamic signalling of semi-static configuration of association of open-loop parameter sets.
2. Discussion
2.1. Simulation assumptions
In our evaluation, we assume the following mechanisms are used for semi-static signalling and dynamic signalling in scenario 3.
1. Semi-static signalling

We assume that subframe set #1 is configured to include the fixed subframe(s) and subframe set #2 is configured to include the flexible subframes in a semi-static manner.
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Figure 1. Subframe set configuration

In this figure, seven TDD UL-DL configurations specified in Rel-8 are assumed for the reconfiguration. Note that subframes #1 and #6 belong to subframe set #1 and #2, respectively, assuming that the UL PC parameter sets are jointly configured for PUSCH and SRS. In this evaluation, since we focus on the PUSCH transmission performances, subframes #1 and #6 are not directly related to the performances.
2. Dynamic signalling
We can consider two schemes for dynamic signalling. Figure 2 shows the dynamic signalling schemes.
a. Coordinated manner

Figure 2 shows the concept of the dynamic association of an UL PC parameter set in a coordinated manner. 
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Figure 2. Dynamic association of UL PC parameter set in a coordinated manner.
We assume a cell cluster is configured as a group of eNBs in which each eNB sees a pathloss value lower than a determined pathloss threshold PLth to at least one other eNB of the cluster. Within the cell cluster, each eNB exchanges the determined UL-DL configuration in the next persistency duration. Using the collected UL-DL configurations of all the eNBs within the cell cluster, the eNB decides for each subframe if it belongs to the subframe set #1 (in the case of all eNBs being configured with the same transmission direction) or to the subframe set #2 (in the case of any of the other eNBs being configured with a different transmission direction). In our evaluations, each cell clustering is configured with pathloss threshold between eNBs of 120 dB.
b. IoT based manner [2]
In this scheme, the eNB determines the subframe set according to the IoT (Interference over Thermal noise) ratio, i.e., ratio of IoT of flexible subframes to IoT of fixed subframes. If the IoT ratio in a radio frame is smaller than a certain threshold the eNB applies the UL PC parameters of subframe set #1 to PUSCH transmission; otherwise, the eNB applies the UL PC parameters of subframe set #2. We present the results of our evaluations when the IoT threshold is set to 3 dB and when the IoT threshold is set to 10 dB. 
As for the TPC parameters, the baseline parameter set [PO, ] = [-78, 0.8] is applied to PUSCH in the subframe set #1, and the 20dB-boosted parameter set [PO, ] = [-56, 0.8] is applied to PUSCH in the subframe set #2. 

2.2. Evaluation results
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(a) Average DL Throughput
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(b) Average UL Throughput

	Figure 1. Throughput performance


Figure 1 shows the evaluation results. As shown in this figure, semi-static signalling can achieve higher throughput than dynamic signalling.. Therefore, from the performance perspective, RAN1 should confirm the working assumption. 
Therefore, we propose:
Proposal 1:
· RAN1 should confirm the working assumption on the association of open-loop PC parameter set.
2.3. Methods of subframe set signaling
In this section, we discuss the signalling method for subframe association to UL PC parameter set. If semi-static configuration is applied for the subframe set signalling, a bitmap-based signalling is preferable since the independent configuration between UL PC association and subframe type, i.e., fixed or flexible subframes, is required considering the eIMTA scenario 4. Moreover, the UL subframe set is determined in a radio frame basis. Therefore, a 10-bit bitmap can be a better approach for the flexibility of the UL subframe set configuration. Alternatively, we can apply an 8-bit bitmap since the subframe #0 and #5 are always DL subframes, i.e. no UL transmissions. Therefore, we propose:
Proposal 2:
· 10-bit or 8-bit bitmap signalling should be specified to indicate subframe set.
3. Conclusion
In this contribution, we propose
Proposal 1:
· RAN1 should confirm the working assumption on the association of open-loop PC parameter set.

Proposal 2:
· 10-bit or 8-bit bitmap signalling should be specified to indicate subframe set.
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5. Annex
Table 1 shows the simulation assumptions for scenario 3 and scenario 4, respectively.

Table 1. Simulation assumptions in scenario 3
	Parameters
	Assumptions / Values

	eIMTA scenario
	Scenario 3 (Co-channel multiple pico scenarios)

	System bandwidth
	10 MHz

	Carrier frequency
	2 GHz

	Inter-site distance
	500 m

	Macro deployment
	19-cell and 3-sectored hexagonal grid layout
Macro cells are deployed but not activated

	Pico deployment
	40 m radius, random deployment

	Number of pico cells per sector
	4

	Minimum distance between pico cells
	40 m

	Minimum distance between pico cell and UE
	10 m

	Pico antenna pattern
	2D, Omni-directional

	Pico antenna gain
	5 dBi

	UE antenna gain
	0 dBi

	Pico noise figure
	13 dB

	UE noise figure
	9 dB

	Pico transmission power
	Maximum power is 24 dBm

	UE power class
	23 dBm

	Number of UEs per pico cell
	10 UEs uniformly dropped around each of the pico cells

	Shadowing standard deviation between picos
	6 dB

	Shadowing standard deviation between pico and UE
	3 dB for LOS, 4 dB for NLOS

	Shadowing correlation between UEs
	0

	Shadowing correlation between picos
	0.5

	Pico-to-pico pathloss
	LOS: if R<2/3 km, PL(R)=98.4+20log10(R) [free space loss]
else, PL(R)=101.9+40log10(R), R in km [ Dual slope model TR25942 section5.1.4.3]

NLOS: PL= 40log10(R)+169.36, R in km [25.942:section 7.4.1.2.1.4 TR 101 112(ETSI):Annex B1.8.1.2] 

Case1: Prob(R)=0.5-min(0.5,5exp(-0.156/R))+min(0.5, 5exp(-R/0.03)) [36.814: table A.2.1.1.2-3 the probability of Relay-UE case1]

	Pico-to-UE pathloss
	PLLOS(R)=103.8+20.9log10(R)
PLNLOS(R)=145.4+37.5log10(R)
For 2GHz, R in km 

Case1: Prob(R)=0.5-min(0.5,5exp(-0.156/R))+min(0.5, 5exp(-R/0.03))
[36.814: table A.2.1.1.2-3 Pico-UE]

	UE-to-UE pathloss
	If R<=50m, PL=98.45+20*log10(R), R in km

If R>50m, PL=55.78 +40*log10(R), R in m (Xia model)

[Section 7.4.1.2.1.4 of TS25942, Annex B1.8.1.2 of TR 101 112(ETSI), ETSI STC SMG2 UMTS L1#9 Tdoc 679/98]

	Radio frame configuration
	The seven set of TDD subframe configurations defined in Rel-8

	Small scale fading
	Not modeled

	Traffic model
	- FTP model 1

- Poisson distributed with arrival rate 
- A packet is randomly assigned to a UE with equal probability

- File size is 0.5 Mbytes

- Same arrival rate for all cells

- Independent traffic generation per cell

	Pico antenna configuration
	1 Tx, 2 Rx

	UE antenna configuration
	1 Tx, 2 Rx

	Link adaptation
	MCS selection with 10% BLER

	HARQ
	Chase combining

Ideal HARQ timing, i.e. a retransmission can happen in the first available subframe after 8ms

	Reconfiguration period
	10 msec

	TPC parameters
	[PO, ] = [-76 dBm, 0.8] (in subframe set #1) 

[PO, ] = [-56 dBm, 0.8] (in subframe set #2)

	CSI assumptions
	DL: Dual CSI feedback for fixed subframes (DL subframe set #1) and flexible subframes (DL subframe set #2)
· Channel part: Long term signal power

· Interference part: interference level is separately estimated in each subframe set and each interference level is applied to CSI calculation of each set
UL:

· Channel part: The UL PC parameter corresponding to the sucheduled subframe set is assumed

· Interference part: Interference level is separately estimated in fixed subframes and flexible subframes and the interference level corresponding to the scheduled PUSCH is assumed for link adaptation.
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