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Introduction
In 3GPP RAN#58 meeting, WI of TDD eIMTA was agreed. One of the scopes in WI is to make time scale and corresponding signalling mechanism enhancement. In 3GPP RAN1#72bis, the following agreement was achieved[1]:
· A signaling mechanism which explicitly or implicitly indicates TDD UL-DL reconfiguration by either 
· PHY signaling (not including PBCH/MIB signaling), or 
· MAC signaling
· PBCH/MIB signaling issue could be revisited if reliability issue of the above method becomes severe
In this contribution, we will give some views on signaling mechanisms for TDD UL-DL reconfiguration.
Discussion
From the agreement on #72bis, the main methods for TDD UL-DL reconfiguration will be focused on PHY signaling or MAC signaling. We compare the advantage and disadvantage of these two methods mainly on the following aspects:
· Throughput performance
· Signaling reliability
· Standardization effort
The adaptation time scale of MAC is on the order of a few tens of milliseconds while PHY signaling methods can make this adaptation time in several milliseconds. We show the performance of different reconfiguration times. FTP1 model is used with 0.5Mbype file size. TDD configuration 1 is set as reference. Static CCIM is adopted. The detail of simulation assumptions are given in Appendix. From Figure 1, we can see the performance of 10ms and 40ms reconfiguration are quite near. The loss caused by 40ms reconfiguration is even below 5%.
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Figure 1 Packet throughput in multi-cell (Pico) scenario with CCIM
If MAC CE is used for UL-DL reconfiguration, ACK/NACK could be used to ensure reliability. However, the ambiguity issue exists. In [2][3], the activation time is proposed to solve this problem. If PHY is used for UL-DL reconfiguration, the reliability of this method will not be as good as MAC when ACK/NACK is absent.
For MAC signaling, new MAC header will be introduced to indicate the new UL-DL reconfiguration. For PHY signaling, two ways should be used. One is implicit indication and the other is explicit indication. Although implicit indication could minimize standardization work, some additional standardization works like DCI indication are also propose to enhance the performance of dynamic UL-DL reconfiguration[3][4][5].
From the point of views of throughput, reliability and standardization, no obvious advantage or disadvantage are observed between MAC and PHY signaling. However, if we use MAC to indicate UL-DL reconfiguration, some works will have to be done to solve the ambiguity problem. This will bring extra uncertainty. Thus, we propose
Proposal 1: use PHY signaling to indicate UL-DL reconfiguration. The details of PHY signaling should be FFS.
Conclusion
In this contribution, we show some observations on signaling mechanisms for TDD UL-DL reconfiguration and the following proposal is given:
Proposal 1: use PHY signaling to indicate UL-DL reconfiguration. The details of PHY signaling should be FFS.
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Appendix
Table 1 simulation assumptions
	Parameters
	Assumptions

	Scenario
	Co-channel and multiple pico cells

	System bandwidth
	10 MHz

	Carrier frequency
	2 GHz

	Inter-site distance
	500 m

	Macro deployment

	The typical 19-cell and 3-sectored hexagon system layout
Note that macro cells are deployed but not activated

	Pico deployment
	40m radius, random deployment

	Number of pico cells per sector
	4

	Minimum distance between pico cells
	40 m

	Minimum distance between UE and pico
	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

	Maximum pico TX power
	30 dBm

	UE power class
	23 dBm (200 mW)

	Number of Ues per pico cell
	10 Ues uniformly dropped around each of the Pico cells within a radius of 40m

	Shadowing standard deviation between  outdoor Pico cells
	6 dB

	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)                                                    else, PL(R)=101.9+40log10(R), R in km
NLOS: PL= 40log10(R)+169.36, R in km
Case1: ProbI=0.5-min(0.5,5exp(-0.156/R))+min(0.5, 5exp(-R/0.03))

	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))

	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)

	Traffic model
	· FTP model 1 in TR36.814
· Independent traffic modeling for DL and UL per UE
· Fixed size of 0.5Mbytes as in TR36.814
· Poisson distributed with arrival rate λ. The arriving rate for UL file is derived by the ratio of DL and UL arriving rate
· Independent traffic generation per cell
· Same arriving rate for all the cells

	UE antenna configuration
	1 Tx, 2 Rx

	Pico eNB antenna configuration
	2 Tx, 2 Rx

	Link adaptation
	MCS selection with 10% BLER, assuming ideal CSI
If the highest MCS is selected, the BLER may be less than 10%, which shall be modelled

	Set of TDD UL-DL configurations
	The seven TDD UL-DL configurations defined in Rel-8 can be used for reconfigurations

	Cyclic prefix length
	Normal CP in both downlink and uplink

	Special subframe configuration
	Configuration #8

	Packet drop time
	The packet drop time is modelled according to 36.814 (i.e. 8s for 0.5MB)

	Downlink/uplink receiver type
	MMSE for both downlink and uplink

	UL modulation order
	{QPSK, 16QAM, 64QAM}

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

	Small scale fading
	Not modelled

	UE UL Power control
	Po: -76dBm, alpha: 0.8

	Interference mitigation scheme
	Static CCIM

	Threshold for CCIM
	80dB
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