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1. Introduction

This paper aims to discuss the use of Uplink-downlink subframe configuration information for TDD, which is taken as one of the served cell information.
2. Discussion
2.1 Why the information is required in TDD

As stated in [1], Frame structure type 2 is applicable to TDD.
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Figure 1: Frame structure type 2 (for 5 ms switch-point periodicity).
Uplink-downlink configurations with both 5 ms and 10 ms downlink-to-uplink switch-point periodicity are supported. In case of 5 ms downlink-to-uplink switch-point periodicity, the special subframe exists in both half-frames. In case of 10 ms downlink-to-uplink switch-point periodicity, the special subframe exists in the first half-frame only. Subframes 0 and 5 and DwPTS are always reserved for downlink transmission. UpPTS and the subframe immediately following the special subframe are always reserved for uplink transmission. Other subframes of the radio frame or half-frame can be configured flexibly as either for downlink or uplink transmission. 7 configurations have been defined in [1], as in Table 1 below.
	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


Table 1: Uplink-downlink configurations.
For TDD mode of operation, subframes may be allocated to UL and DL on a cell basis. To avoid interference between UL and DL on the same carrier, and then primarily eNodeB-to-eNodeB interference in wide area deployments, it is expected that cells are synchronized to a common time reference and that the same allocation of subframes to UL and DL are used in cells in the same area.  In different parts of the network, different asymmetries in terms of allocations of subframes to UL and DL may be still be used on the same carrier. Subframes which suffer from interference between UL and DL in the border region are then, for example by means of appropriate scheduling, used with care or as guard to control the eNodeB-to-eNodeB interference. The uplink-downlink configuration information of the cell should then be known by the neighbours to be used for this ICIC purpose.
In UMTS TDD, the uplink-downlink switch point of each cell is configured in RNC. Having the knowledge in a centralised way, it makes easy that RNC can take these informations(especially of the neighbour cells) into account for the radio resource allocation, which is done also in RNC. One of the benefit is that the inter-cell inteference can be coordinated, without additional specifcation effort. 
In LTE, radio resource allocation and real time packet scheduling funcations are located in the eNB, the uplink-downlink subframe configuration of neighbours’ should also be awared in the eNB, to avoid the cross-interference between the neighbour cells, in case of different configurations between the neighbours.
Also from the SON point of view, the uplink-downlink subframe configuration of one cell may be changed during the operating state of the eNB. This configuration change should also be informed to its neighbours in time.
2.2 How to specify the information
The possible way to inform the uplink-downlink subframe configuration of one cell to its neighbours is that during X2 setup procedure, the eNB1 transfers the uplink-downlink subframe configuration information of its served cells to the eNB2 in the X2 SETUP REQUEST, and the eNB2 also transfers this information of its served cells to the eNB1 in the X2 SETUP RESPONSE.
Once one eNB gets the uplink-downlink subframe configuration information from its neighbours, the eNB can take this information into account when doing resource scheduling to avoid the inter-cell interference from its neighbours, e.g. taking the subframes which are not configured for the transmission of the same direction between the neighbours as lower priority for scheduling. However, how to use this information depends on the implementation of eNB.
If the uplink-downlink subframe configuration of one cell is changed to another one, the eNB configuration update procedure can be used to transfer the new configuration to its neighbours.
Since  Served Cell Information IE is used common for both X2 setup and eNB configuration update procedure, it’s the right place to transfer the uplink-downlink subframe configuration information and meet the requirement very well.
3. Conclusion
In this contribution, we discuss the already defined uplink-downlink subframe configuration for TDD, and propose to transfer this information of the served cell to the neighbours for ICIC purpose. 
We propose to agree the CR in R3-082412 to reflect the situation.
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