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1. Introduction

In the RAN1 #73, the following conclusions were made for TDD DL-UL reconfiguration signaling for eIMTA [1].
	Conclusion: Take Alt 2 as working assumption.

· Alt1:    Implicit signalling 

· FFS the necessary HARQ timing signalling 

Support: Ericsson, ST-Ericsson, LGE, ZTE, IDC, Panasonic, TI, Sharp

· Alt2:    Explicit L1 signalling of reconfiguration by UE-group-common (e)PDCCH

· FFS which search space is used for this signalling 

· FFS the fallback solution to improve reliability and robustness of the explicit solution

· FFS the necessary UL scheduling timing and HARQ timing signalling 

· Strive to avoid additional blind decodes 

Support:  CATT, NEC, Potevio, Samsung, Huawei, Hi-Silicon, RIM, ITRI, Renesas, Qualcomm, Intel, Nokia, NSN, ALU, ALU Shanghai Bell, New Postcom, CATR, TI, Sharp, LGE, Panasonic, 

· Alt3
Explicit  L1 signaling by UE-specific PDCCCH

Support: Qualcomm, Potevio, New Postcom 

· Alt4:    Explicit MAC signalling

Support:  MediaTek,   ALU, ALU Shanghai Bell


In this contribution we discuss search space (SS) for the transmission of UE-group-common (E)PDCCH.
2. Discussion
2.1. UE-group-common signaling
In order to dynamically change the TDD DL-UL configuration the associated L1 signaling has to be transmitted frequently. If a UE mis-detects the reconfiguration signaling the UE may fallback and use only fixed subframes to avoid potential conflicts in subframe directions [2]. Thus, the DL spectrum efficiency will significantly degrade. Hence, high reliability should be considered in the signaling design. The UE specific SS (USS) is characteristic of each UE. In some occasions, different UEs share some part of their USS, and  L1 signaling can be transmitted to the UE group through a single message. However, in most cases, L1 signaling has to be performed individually for each UE. This causes large overhead. Therefore, the search space for TDD DL-UL reconfiguration signaling should be common among at least a group of UEs so that the signaling overhead is minimized.
Proposal 1:

· The search space for TDD DL-UL reconfiguration signaling should be shared among at least a group of UEs.

2.2. Number of blind decoding and size of DCI format
An increase of blind decoding instances causes higher UE power consumption. Therefore, the maximum number of blind decoding attempts in a subframe should not increase from Rel-10 UE. To avoid additional blind decoding attempts the DCI format for TDD DL-UL reconfiguration signaling should be of the same size as the conventional DCI formats that the UE is required to monitor. DL-UL reconfiguration signal requires high reliability [2] and at most 3 bits per serving cell since the number of TDD configuration is limited to 7. Therefore, a DCI format of a small size should be used for the DL-UL reconfiguration so that coding rate becomes low enough. The same size as DCI format 1C is most appropriate.
Proposal 2:

· DCI format for TDD DL-UL reconfiguration signaling should have the same size as DCI format 1C, so that higher reliability is achieved while the maximum number of blind decoding attempts in a subframe is not increased from Rel-10 UE. .
2.3. Possible solutions for sharing search space
There are a few possible solutions for sharing search space. 
· Alt. 1: Common Search Space (CSS), i.e. a UE-group-common PDCCH
· Alt. 2: Search Space (SS) within an EPDCCH set configured to be shared among the UEs, i.e. a UE-group-common EPDCCH
Alt. 1 is a natural solution, since the CSS is originally intended for sharing search space among UEs. However, there are some problems in the following scenarios. Figure 1 shows an example of CoMP scenario 4. In this example, PDCCH can be transmitted only from Macro node; EPDCCH but no PDCCH is used by Pico nodes. Figure 2 shows a carrier aggregation (CA) based HetNet scenario. In this case only Macro node can transmit PDCCH via CSS since Pico node provides only SCell. For both cases TDD DL-UL reconfiguration of Pico cell can only be performed by CSS L1 signaling in Macro cell. On the other hand, the L1 signaling has to be transmitted to each UE group individually. Increased Pico nodes within the Macro area means increased UE groups and also increased transmissions of the corresponding L1 signaling. Thus, the signaling of multiple pico nodes may strangle the capacity of the CSS.
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 Figure 1: Alt. 1 in CoMP scenario 4
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 Figure 2: Alt. 1 in CA based HetNet

Therefore, CSS in Alt 1 may not be sufficient for reconfiguration signalling. Comparatively, Alt. 2 does not suffer from such bottleneck problems. As shown in Figure 3 and 4, each pico node can transmit TDD DL-UL reconfiguration signaling for the different UE group, without overloading the macro cell. In addition, the configuration of an EPDCCH set provides more flexible UE grouping, e.g. TP-specific grouping or cluster base grouping. Therefore, TDD DL-UL reconfiguration signaling should be transmitted by EPDCCH. 
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 Figure 3: Alt. 2 in CoMP scenario 4
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 Figure 4: Alt. 2 in CA based HetNet

Proposal 3:

· UE-group-common EPDCCH, i.e. an EPDCCH within an EPDCCH set configured to be shared among UE group, should be supported for TDD DL-UL reconfiguration signaling.

Based on the above discussion, it is preferable that EPDCCH with DCI format 1C is used for TDD DL-UL reconfiguration. Given the restriction of the number of blind decoding attempts, we propose that UEs monitor DCI format 1C in an EPDCCH SS. 
Proposal 4:
· RAN1 should study that UEs monitor DCI format 1C in an EPDCCH SS.
3. Conclusion
In this contribution, we propose:
Proposal 1:

· The search space for TDD DL-UL reconfiguration signaling should be shared among at least a group of UEs.

Proposal 2:

· DCI format for TDD DL-UL reconfiguration signaling should have the same size as DCI format 1C, so that higher reliability is achieved while the maximum number of blind decoding attempts in a subframe is not increased from Rel-10 UE. 
Proposal 3:

· UE-group-common EPDCCH, i.e. an EPDCCH within an EPDCCH set configured to be shared among UE group, should be supported for TDD DL-UL reconfiguration signaling.

Proposal 4:
· RAN1 should study that UEs monitor DCI format 1C in an EPDCCH SS.
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