3GPP TSG-RAN WG4 Meeting # 60                                        R4-114051
Athens Greece, 22 - 26 Aug 2011 

Agenda item:
10.4
Title:
Different deployment scenarios for co-existence study for TDD-LTE
Source:
ZTE
Document for:
Discussion
1. Introduction

In RAN#51, a new Rel-11 SI on TDD interference management and traffic adaptation was approved in [3]. In the work description, it suggests that RAN4 should study the feasibility of applying different TDD DL-UL configurations for different cells, so the interference due to that should be considered. In addition, considering deployments of signal or multiple operators in the same or adjacent frequency channels respectively, the interference caused by different TDD DL-UL configurations may be co-channel or adjacent channel. Besides mentioned above, both homogenous deployments, as well as heterogeneous deployments are also need to be considered in this SI.

The purpose of this contribution is to discuss the different deployment scenarios for co-existence study and then analyses the co-channel and/or adjacent channel interference caused by different TDD DL-UL configurations for different cells.

2. Discussion

In former study of co-existence for TDD LTE network, the same TDD DL-UL configuration is applied among different cells. In this SI,we focus on the different situations of co-channel and/or adjacent channel inter-cell interference caused by different configurations in different adjacent cells. 

2.1 Uplink-downlink configuration &simulation scenarios
Firstly we consider the LTE-TDD UL/DL configuration scheme; there are seven different TDD DL-UL configurations as follow according to [1]:
Table1: Uplink-downlink configurations

	Uplink-downlink 

configuration
	Downlink-to-Uplink 

Switch-point periodicity
	Subframe number

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	U

	1
	5 ms
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	2
	5 ms
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	3
	10 ms
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	4
	10 ms
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	5
	10 ms
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D

	6
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	D


From the table, the cross-timeslot only appear in the subframe #3,#4,#7,#8and#9, so the interference of UE to UE or eNB to eNB will be considered in those subframes and the interference of UE to eNB or eNB to UE will be considered in all subframes except special subframes.
Secondly for simulation we suggest two ways of UL or DL subframe determination, namely randomly UL/DL subframe configuration or fixed UL/DL subframe configuration. 
· Randomly configuration, we could apply the different TDD DL-UL configurations according to the Table 1 by random criteria. The seven DL-UL schemes are configured in different cells with the same probability. Further the different cells’ UL/DL subframes configurations will be re-randomized every X frames. In this way, the simulation result can present average interference effect.
· Fixed configuration, we select certain UL-DL configurations for each cell at the beginning of simulation and those configurations will not change overall simulation processing. In this way, the simulation result can assess the interference between two detailed determinate frames.
We suggestion the cell layouts from [2] can be re-used for deployment scenario, including single carrier system case and multiple carriers system case.
2.1.1  Single carrier system

For single carrier LTE TDD system, there is only co-channel interference as shown in figure1.
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Figure1.co-channel interference due to different DL-UL configurations of single carrier system

When two cells are of same transmition directions as shown in the upper figure, the interference of Downlink measured in the UE is generated from the eNB from Neighbor cell with Downlink transmition.
When two cells are of different transmition directions as shown in the lower figure, the interference of uplink measured in the eNB is generated from the eNB from Neighbor cell with Downlink transmition.Then the interference of Downlink measured in the UE is generated from the UE from Neighbor cell with Downlink transmition.

2.1.2 Multiple carriers system

For simplicity, we only consider two carriers system. The two carriers may belong to one operator or two operators, if the two carriers are managed by one operator, timing synchronization can be supposed in most case through GPS and signaling; otherwise tight timing synchronization is not possible when the two carriers are managed by 2 operators, which case will be discussed detailed in section 2.2 

Hereby we can regard them as two TDD-LTE systems operating in two carriers which are adjacent with each other and tight time synchronization is kept in network deployment.
In addition to co-channel interference specified above, there is adjacent channel interference in this scenario. The adjacent channel interference scenarios are shown in figure 2.
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Figure2. Adjacent channel interference due to same or different TDD DL-UL configurations of multiple carriers system
When two cells are of same transmition directions as shown in the upper figure, the adjacent interference of Downlink measured in the UE is generated from the eNB operating in the adjacent carrier from Neighbor cell with Downlink transmition.

When two cells are of different transmition directions as shown in the lower figure, the adjacent interference of uplink measured in the eNB is generated from the eNB operating in the adjacent carrier from Neighbor cell with Downlink transmition.Then the adjacent interference of Downlink measured in the UE is generated from the UE operating in the adjacent carrier from Neighbor cell with Downlink transmition.

2.2 Frame synchronization offset

TDD-LTE is a synchronization sensitive system, however in real network, absolute synchronization is not always ensured, especially when 2 TDD-LTE networks belong to different operator. So we consider the scenario with frame synchronization offset, as shown in the following figure:
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Figure 5. Frame synchronization offset

In simulation we suggest illustrating the interference power due to imperfect subframe timing synchronization in a certain proportion. For example, if we define the total transmission power as P, and supposed X% subframe length as offset, then we can divide the interference power as X%* P, which will affect the receiver in other cells within the corresponding subframe. 

2.3 System Simulation Parameters
As our target is to study the feasibility of TDD interfence as applying different UL-DL configurations for different cells, we had better to focus on the timing infomation, the rest simulation parameter could be reuse as co-existence study as much as possible. The picked parameters are, for example, Shadowing standard deviation, antenna pattern, antenna gain (both for UE and eNodeB), max transmission power, UL power control setting and ACIR model so on. Besides mentioned parameters above, we have another advice for the simulation: for the scenario of muti-operator in the system, the physical geography cellular offset, namely, coordinated & uncoordinated cellular deployment should be considered just same as it in LTE co-exsitence study.
3. Conclusions
In this contribution, TDD UL-DL configuration with single carrier system and multiple carriers system(s) are discussed, we have following 3 proposals for the upcoming simulation assumptions. 
· Two ways of UL/DL sub frames configurations can be considered, namely randomly configuration and fixed configuration.

· Interference due to imperfect subframe timing synchronization should also be considered especially when 2 TDD-LTE networks belong to different operator.

· Regarding the other system parameters setting and cellular deployment assumption, they could be keep same as then in LTE co-existence study as much as possible.
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