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1. Introduction

In the RAN1 #74 meeting, the following conclusions were made for TDD UL/DL reconfiguration signaling for eIMTA [1].
	Agreement :

· Confirm working assumption and agree on explicit L1 signalling of reconfiguration by UE-group-common (e)PDCCH.
· The L1 signaling is used to at least inform the UE the downlink subframes to detect (e)PDCCH, and to possibly measure CSI

· Other purposes of this L1 signaling is FFS

· If possible, come back on Friday. FFS if the UE group common reconfiguration signaling is designed such that 

· It is carried by DCI in common search space.  

· Multiple reconfiguration indicators (e.g. for CA, COMP scenario 4)  can be multiplexed into one DCI, where each reconfiguration indicator represents one of seven existing TDD UL/DL configurations. 

· FFS whether reconfiguration indicator(s) in DCI can be multiplexed with information other than reconfiguration indicator(s), padding bits and CRC. 

· FFS to choose DCI length from two existing DCI lengths for DCI-1C and DCI-0/1A/3/3A.




In this contribution we discuss the necessity of TDD UL/DL reconfiguration signaling on SCell .
2. Discussion
2.1. Backhaul assumption
DL-UL interference mitigation and traffic adaptation in LTE-TDD systems with dynamic UL/DL reconfiguration (eIMTA) are designed with a clear focus on small cell enhancement (SCE) deployment [2]. For the SCE scenario, both ideal and non-ideal backhaul links are assumed between macro node and small cell node. Therefore, when we design eIMTA specific functionalities, we should consider non-ideal backhaul links as well as ideal backhaul links between macro layer and small cell layer.
Taking Rel-12 timeline and specification impact into consideration, it is preferable to introduce a common signalling design of explicit L1 signalling for both ideal and non ideal backhaul cases. 
Proposal 1:

· A common signalling design of explicit L1 signalling should be introduced for the cell deployments with the non-ideal backhaul links as well as the ideal backhaul links between macro and small cell layers.

2.2. Self indication and Cross-carrier indication
In general, there are two possible methods for transmission of the explicit L1 signalling.
· Alt. 1: Self indication:

· The explicit L1 signalling for a serving cell is transmitted on the serving cell
· Alt. 2: Cross-carrier indication

· The explicit L1 signalling for a serving cell is transmitted on the other serving cell, e.g. cross-carrier indication on the PCell only.
In a typical SCE situation a UE is connected to a macro cell and a small cell as PCell and SCell respectively, where the macro cell and the small cell have a non ideal backhaul link as illustrated in Figure 1. 
Self indication is the simplest scheme, namely the explicit L1 signalling for each serving cell is transmitted on the corresponding cell. This scheme is not affected by the latency of the backhaul link since the signalling is done within each serving cell. On the contrary, cross-carrier indication may not be useful in the non ideal backhaul case since its one way latency can be 60ms [3]. 
Furthermore, with cross-carrier scheduling while the reconfiguration signaling is transmitted on the PCell only, the subframe which can carry the reconfiguration signal may be the fixed subframes in each radio frame, and can be overloaded with reconfiguration signals for many small cells in dense deployment scenario. 
Therefore, at least the self indication scheme should be supported for the explicit L1 signalling of reconfiguration.
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Figure 1: Necessity of self indication in the non ideal backhaul case

Proposal 2:

· At least the self indication scheme, i.e. the explicit L1 signal transmission on SCell, should be supported for TDD UL/DL reconfiguration.
In the non-ideal backhaul, the explicit L1 signalling may not be transmitted on PCell due to huge latency. Therefore, self indication by the serving cell itself is necessary for the L1 reconfiguration. Thus, although it has been proposed that PCell CSS can be used for the transmission of the explicit L1 signalling, we should not assume PCell CSS is not always able to be used for the explicit L1 signaling transmission for an eIMTA SCell .
Observation:

· PCell CSS is not always able to be used for the explicit L1 signaling transmission for an eIMTA SCell.

Therefore, we should discuss other solutions than PCell CSS, e.g. SCell CSS, EPDCCH SS and eIMTA specific SS [4].
3. Conclusion
In this contribution, we propose:
Proposal 1:

· Common signalling design should be introduced for the cell deployments with the non-ideal backhaul links as well as the ideal backhaul links between macro and small cell layers.

Proposal 2:

· At least the self indication scheme, i.e. the explicit L1 signal transmission on SCell, should be supported for TDD UL/DL reconfiguration.

In addition, the following observation is made: 
Observation:

· PCell CSS is not always able to be used for the explicit L1 signaling transmission for an eIMTA SCell.
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