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1 Introduction
For the signalling mechanism of TDD reconfiguration, the following working assumption was agreed in the last RAN1 #73 meeting [1]: 

· 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  
Based on this agreement, in this contribution we discuss several signaling designs of explicit L1 signaling of reconfiguration by UL-group-common (e)PDCCH. 
2 Signaling design  
The L1 signaling using (e)PDCCH can be transmitted in either common search space (CSS) or UE-specific search space (USS). We discuss both options in this section.

2.1 Signaling on common search space (CSS) 
For TDD reconfiguration, when taking into account that different carrier may have different DL/UL configuration, there are a few alternatives for signalling in CSS:,
· Alt1: Independently signaling the TDD reconfiguration of each CC with CIF (carrier indicator field) indicator

· Alt2: Since a maximum of 5 CCs can be configured, to avoid CIF in CSS, the TDD (re)configurations of all the CCs can be signaled in ascending order of the CC indices 

· Alt3: Pre-define a few combinations for TDD configurations on multiple carriers and use higher layer signaling to notify the UE about the pre-defined combinations. The L1 signaling would notify the configurations of the CCs by pointing to one of the pre-defined combinations.
· Alt4: Divide CCs into multiple groups, where the CCs in each group have the same (re)configuration. The grouping information is sent to the UE via higher layer signalling. The L1 signaling would signal the TDD configuration of a group (groups) of CCs. A special case is that each CC is a CC group.  

In terms of the size of the new DCI, to avoid the additional blind decodes, the same size as that of DCI 1C/1A can be reused, while scrambling/descrambling with a new RNTI. Although it would not increase the complexity of blind decoding, the additional burden introduced by descrambling of CRC using a new RNTI is non-negligible.
For HTN scenarios where Macro and Pico cells share the same cell ID, TP-specific RNTIs can be configured to distinguish different DCIs for the TDD configurations for different TPs. TP-specific RNTIs can be signalled via higher layer signaling.
The advantage of the explicit L1 signalling of reconfiguration on CSS is that it could save the signaling overhead. The reconfiguration will be valid in the next frame for both eNB and the UEs which have correctly decoded the reconfiguration signaling. However, since there is no A/N feedback for common signaling, the reliability issues should be carefully considered to avoid the performance degradation caused by missing or wrong detection of the TDD reconfiguration.  To enhance the reliability of the TDD reconfiguration signaling by a UE-group common manner on CSS, the following solutions can be considered: 

· (E)PDCCH with high CCE aggregation level

· Longer CRC field 

· The message could be transmitted,on multiple subframes (e.g. subframe #0 and #1 in a frame) and combined to decrease the PDCCH error rate. 

2.2 Signaling on UE-specifc search space (USS)
To send the signaling using a UE-group-common approach on USS requires that multiple UEs share at least part of the search space. The search space of each UE is defined pseudo-randomly based on C-RNTI. It can be a difficult task to find multiple UEs that have overlapping search space. Moreover, it does not seem to have any advantage over transmitting the signalling on CSS for the following reasons:

· It is unlikely to have effective (E)PDCCH adaptation when multiple UEs are involved because some UEs may have good RF while some others may not. Therefore it is not more efficient.

· It is difficult to have UEs send A/N back because there are multiple UEs receiving the same message.

· Most likely the signaling needs to be repeated in different part of the (E)PDCCH in order to cover the search space of all the UEs, which means higher signalling overhead.
Given these considerations, it seems natural to use CSS for the signaling.
3 Summary
In this contribution, we have discussed UE-group-common explicit L1 signal for TDD reconfigurations on CSS and USS. Using USS does not provide any advantage over using CSS. Instead, it is likely to incur higher signaling overhead. Therefore, we propose:

Proposal: UE-group-common explicit L1 signal for TDD reconfigurations is transmitted on CSS.   
4 Reference
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