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1. Introduction

In the RAN1 #74bis meeting, the WF on CRS presence in eIMTA reconfigurable subframes was presented [1]. In this contribution, we share our views on CRS presence.
2. Discussion
2.1. Transmission mode(s) for eIMTA
In the last meeting, CRS presence was discussed in the flexible DL subframes to support all transmission modes. One of the most important points is whether eIMTA supports all TMs or not. In our view, it is up to a operator’s choice which TM is used in their eIMTA cell. Therefore, it is preferable that eIMTA supports all TMs. 

Observation 1:
· All TMs should be supported in eIMTA so that CRS can be configured to be present in reconfigured DL subframes.

2.2. DL power control
From the UL performance point of view, DL power control provides significant throughput gains for interference mitigation [2]. However, as discussed in Rel-11 reduced power ABS, the power reduction is limited [3] due to the CRS having fixed power. According to [3], the maximum power reduction is limited to 0, 3, and 6 dB for QPSK, 16QAM, and 64QAM, respectively. However, in previous meetings, we have confirmed that DL power reduction improves UL throughput. Figure 1 shows the UE throughput gain for DL power control compared to no DL power control. Figure 1 (a) and (b) represent the C.D.F. of the UE throughput and the average UL PTP gains, respectively in eIMTA scenario 3. In this simulation, we assume that all the UL-DL configurations can be used for dynamic traffic adaptation and that the reconfiguration period is 10 msec. In the UL PC, two open-loop power control parameter sets are applied for fixed and flexible subframes, respectively. The ratio of DL packet arrival rate to UL packet arrival rate is 2. Other parameters and assumptions are listed in Annex.
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	Figure 1. UL PTP gains


As shown in this figure, we can expect more than 10% gain in the 20 dB power reduction case. Therefore, if all UEs are configured with DMRS based transmission modes in an eIMTA cell, removal of CRS is beneficial for interference mitigation.
Observation 2:
· CRS can be configured NOT to be present in reconfigured DL subframes since DL power control is beneficial to increase UL UE throughput  in an eIMTA cell.
2.3. Impact on specification and legacy UEs
We discuss the specification impact and impact on legacy UEs in this section. Figure 2 shows an example in which power reduction is applied. In this figure, CSI measurement subframe set #0 consists of fixed DL subframes and CSI measurement subframe set #1 consists of flexible DL subframes. Here, as agreed in the previous meetings, RRM/RLM measurement is performed in DL subframes and DwPTS in special subframe(s) as given by the SIB1 TDD UL-DL configuration. As the legacy UEs follow SIB1 configuration there is no conflict between RRM/RLM measurement and legacy UEs. The eNB will apply the same power allocation as in Rel-8 for the fixed DL subframes.
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Figure 2. An example of DL power control where all UEs are configured with DMRS based transmission modes in an eIMTA cell
Next, we discuss the specification impact on CSI measurement. As a typical case, we assume that the power control is applied to all DL subframes which belong to one subframe set, such as subframe set #1 in Figure 2. In this case, the UE should assume different PDSCH power between set #0 and set #1. For set #0, the UE knows the PDSCH power by the current mechanism specified in Rel-8 up to 11. For set #1, only CSI-RS based CSI measurement can be applied, since the CRS is not transmitted. In this case, PC (CSI-RS to PDSCH power ratio) is sufficient from a specification point of view. Since the PC is specified for each NZP CSI-RS configuration, there is no specification impact. 
Observation 3:
· The channel part of CSI in reconfigurable subframes can be estimated by reusing the current specification.
Proposal:
· The presence of CRS should be configured in reconfigured DL subframes.

3. Conclusion
In this contribution, we propose
Proposal:
· The presence of CRS should be configured in reconfigured DL subframes.
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5. Annex
5.1. Simulation assumptions
Table 1shows the simulation assumptions for scenario 3.

Table 1. Simulation assumptions
	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 slop 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 difined 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

	Uplink power control
	[P0, ] = [- 76 dBm, 0.8]

[P0, ] = [- 56 dBm, 0.8]
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