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[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: _GoBack]Introduction 
For the signalling mechanism of TDD reconfiguration, the following agreements and working assumptions were made in the last RAN1 #74bis [1]: 
Agreements:
· New RNTI(s) for explicit reconfiguration DCI (eIMTA-RNTI) will be introduced
· The reconfiguration DCI at least carries 3 bits to explicitly indicate one of the existing 7 UL/DL configurations
· Explicit reconfiguration DCI is transmitted in at least Pcell PDCCH CSS
· If a UE is configured with two or more eIMTA-enabled cells, the UE can be indicated by one explicit reconfiguration DCI for the two or more eIMTA-enabled cells if the DCI is transmitted in Pcell PDCCH CSS
· Two or more indicators (each of 3-bit) for the corresponding two or more eIMTA-enabled cell can be included in one explicit reconfiguration DCI for a UE configured with two or more eIMTA-enabled cells, if the DCI is transmitted in Pcell PDCCH CSS
· A UE is expected to monitor explicit reconfiguration DCI at least in a set of periodic subframes (subject to DRX operation)
· FFS whether or not to monitor additional subframes in addition to the set of periodic subframes
· The set of periodic subframes is by configuration 
· FFS whether or not to have a modification period during which the UE can assume the same configuration 
· FFS whether the UE can combine multiple DCI transmissions within the given modification period
Working assumption:
· The DCI size to carry reconfiguration bits is aligned to DCI format 1C only
· If the explicit reconfiguration DCI only carries information for explicit reconfiguration, the number of eIMTA-RNTI configured for the UE is always 1

Based on these agreements and working assumptions, in this contribution we further discuss the remaining details of signaling in TDD eIMTA. 

Signaling design
2.1 L1 signalling of reconfiguration

To support CA in eIMTA, it was agreed that if a UE is configured with two or more eIMTA-enabled cells, the UE can be indicated by one explicit reconfiguration DCI for the two or more eIMTA-enabled cells if the DCI is transmitted in Pcell PDCCH CSS. It is still open how to indicate the corresponding cell of each indicator when multiple TDD reconfiguration indicators are multiplexed in an L1 signaling. In our previous contribution [2], several methods that explicit signal the CC indices have been proposed, e.g. reusing CIF. However, it is advantageous to reduce the payload size of the L1 signaling and improve the multiplexing capacity and/or signaling reliability. It would be preferable not to explicitly include the CC indices in the L1 signaling and rely on other means to figure out the mapping between the CC index and reconfiguration indicator. One approach is to reuse the mechanism of multiplexing TPC for multiple UEs in DCI format 3/3A. The TDD reconfiguration indicators of multiple eIMTA-enabled cells are concatenated and carried in the L1 signaling, while for a specific UE, the location of the reconfiguration indicator for each configured eIMTA-enabled CCs is signaled via dedicated RRC signaling. Thus, we have the following proposal:
  
Proposal 1: To support CA in eIMTA, multiple indicators are concatenated to form the L1 signaling, and UE-specific higher layer signaling is used to indicate the mapping between the indicators and the configured cells.


2.2 Signlaing to enbable/disable eIMTA

In eIMTA, the TDD reconfiguration for a cell is mainly based on the traffic fluctuation. When the UL-DL traffic fluctuation is small, it would not be necessary to dynamically change the TDD configuration. If the TDD configuration is unchanged, periodic detection of the reconfiguration DCI in DL subframes causes power wastage, thus a mechanism to enable/disable eIMTA is beneficial for UE power saving. For the signaling to enable/disable eIMTA, we proposed 

Proposal 2: UE-specific higher layer signaling is used to enable/disable eIMTA.

2.3 Signaling for eIMTA-RNTI and configuration of the periodic subframes

It has been agreed that eIMTA-RNTI will be introduced and a UE is expected to monitor explicit reconfiguration DCI at least in a set of periodic subframes. Both should be configured via higher layer signaling, with the set of periodic subframes represented by a periodicity and an offset. It is expected the set of periodic subframes should be fixed DL subframes. However, this can be handled by eNB implementation. 

Proposal 3: UE-specific higher layer signaling is used to configure the new eIMAT-RNTI and the periodicity and the offset of the periodic subframes.

Once eIMTA is enabled, the UE would need to know the eIMTA-RNTI and the configuration of the periodic subframe for monitoring of L1 signaling. So these signaling could be combined and transmitted together with the signaling to enable eIMTA. In addition, the modification of configuration of the periodic subframes should be supported because it may be changed depending on how fast the traffic fluctuates. This should be taken into account when the detailed signaling is designed.

It has been proposed to support repetition of reconfiguration DCI message in order to improve the reliability. However, by aligning the DCI message size with that for format 1C, the reliability is already quite high. Moreover, as long as a reasonable fallback behavior is defined, there is no clear advantage of supporting repetition compared to a more frequency transmission of DCI messages (with the same amount of overhead assumed). Thus, we propose that

Proposal 4: Modification of the configuration of the periodic subframes is supported. 
Proposal 5: Repetition(s) of the reconfiguration DCI is not supported. 

Given that the L1 signaling is sent periodically, there should be a time window defined within which the reconfiguration indicator is valid, which we call validation window. A straightforward way is to define the validation window based on the periodicity. To be specific, assuming the periodicity is given by periodReconfig in subframes, if a reconfiguration DCI message is received in subframe nR in SFNR, the reconfiguration becomes valid starting from subframe 0 in SFNV, where SFNV is the smallest number that satisfies SFNV * 10 > SFNR * 10 + nR and SFNV modulo (periodReconfig/10) = 0, and it stays valid for periodReconfig subframes.
Proposal 6: Validation window is defined for the reconfiguration DCI message. 

Although the L1 signaling is considered highly reliable by aligning with the size of DCI format 1C, it could still happen that the message is not successfully decoded by the UE. The fallback operation in this case should be defined. Since the eNB would not be able to know that the UE misses the DCI message, the eNB would schedule the UE according to the new configuration. To ensure that the UE would not miss any grants, the UE should monitor the DL in all potential DL subframes, unless it is scheduled by the eNB to perform UL transmission.

Proposal 7: When the UE misses a reconfiguration DCI message, it shall monitor all the non-DRX downlink or special subframes indicated by DL reference configuration in the corresponding validation window, unless assigned for uplink transmission by the eNB.

3 Conclusions
[bookmark: OLE_LINK4]In this contribution, we have discussed the remaining issues on the signaling for eIMTA, and the following are proposed:
Proposal 1: To support CA in eIMTA, multiple indicators are concatenated to form the L1 signaling, and UE-specific higher layer signaling is used to indicate the mapping between the indicators and the configured cells.
Proposal 2: UE-specific higher layer signaling is used to enable/disable eIMTA.
Proposal 3: UE-specific higher layer signaling is used to configure the new eIMAT-RNTI and the periodicity and the offset of the periodic subframes.
Proposal 4: Modification of the configuration of the periodic subframes is supported. 
Proposal 5: Repetition(s) of the reconfiguration DCI is not supported. 
Proposal 6: Validation window is defined for the reconfiguration DCI message. 
Proposal 7: When the UE misses a reconfiguration DCI message, it shall monitor all the non-DRX downlink or special subframes indicated by DL reference configuration in the corresponding validation window, unless assigned for uplink transmission by the eNB.
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