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1. Introduction

In the RAN1 #74bis meeting, the following agreements were made for explicit L1 reconfiguration signalling for eIMTA [1]. 
	Agreement:

· 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


In this contribution we discuss the normal UE behavior and cases a fallback mode should be used. Furthermore, we analyze different fallback operation approaches. Based on the analysis, we propose that UE monitors PDCCH in all DL subframes indicated by SIB1 UL-DL configuration in fallback mode. 
2. Discussion
2.1. Persistency window corresponding to a detected reconfiguration DCI
Before a valid DL HARQ reference configuration is configured to a UE, the UE treats an eIMTA cell as a regular TDD cell, and the SIB1 timing is applied for all DL HARQ-ACK, UL scheduling and UL HARQ-ACK. 

The eIMTA feature is enabled when a valid DL HARQ reference configuration is signaled by RRC. Thus, the UE follows the DL HARQ reference configuration for the PDSCH HARQ-ACK timing, and the UL HARQ reference configuration for PUSCH scheduling and PUSCH HARQ-ACK timing. Once an eIMTA cell is configured, the timings should be maintained regardless of whether a reconfiguration signaling is correctly received or not.

If the UE correctly detects a valid configuration in a reconfiguration DCI, the UE should follow the subframe directions indicated in the reconfiguration DCI during a given persistency window (time period in which the detected configuration is valid). On the other hand, there should be a certain time limit corresponding to the detected reconfiguration DCI. Otherwise, a detected TDD configuration may be used by the UE for a long period if the UE cannot detect a new reconfiguration DCI correctly. In addition, a fallback mode operation should be defined for the UE since the persistency window may expire without a new valid configuration being detected.
On the other hand, the concept of persistency window is necessary, but persistency window has close relation with the details of explicit L1 signaling [2]. So how to specify persistency window in the specification has to be discussed further. 
Proposal 1:
· A UE shall assume that a detected explicit L1 signaling is valid within a persistency window.
· FFS how to specify the persistency window.
Observation 1:
· UE should operate in fallback mode when valid explicit L1 signaling is not detected. 

2.2. UE behavior in fallback mode with eIMTA
In the last meeting, when a UE cannot detect explicit L1 reconfiguration signalling, four fallback options were identified[3]:
· Option 1: UE shall monitor all possible non-DRX downlink or special subframes except if it is assigned as uplink by (E)PDCCH (PHICH follows the discussion on HARQ session)
· "All possible downlink subframes" means subframe 3,4,7,8,9 assigned as U by SIB1.
· Option 2: UE shall monitor non-DRX downlink or special subframes indicated by SIB1 configuration

· Option 3: UE shall monitor non-DRX downlink or special subframes indicated by UL reference configuration

· Option 4: UE shall monitor non-DRX downlink or special subframes indicated by DL reference configuration unless assigned as uplink by (E)PDCCH (PHICH follows the discussion on HARQ session)
Under option 2, there is no potential issue with eIMTA operation, since the UE behaves the same as legacy UEs by monitoring only DL subframes specified in SIB1. And no new UE behavior needs to be defined. Therefore, option 2 can be realized with minimum specification impact. Since it was agreed as Working assumption that UL reference configuration is equal to the UL-DL configuration in SIB1, option 3 is equivalent if working assumption is confirmed.
Option 1 and 4 are essentially implicit signalling. They result in a quite noticeable specification impact and large UE implementation cost that are difficult to justify for a fallback operation mechanism. Additional UE behaviors need to be specified, in addition to the legacy behavior and the behavior when the UE correctly receives a valid new UL-DL configuration indication. 
As already discussed, with implicit signalling, the UE needs to monitor the PDCCH/EPDCCH of all possible DL subframes, leading to additional UE power consumption.
Moreover, another issue is that the UE should be able to handle invalid subframe configurations. Figure 1 shows an example of a potential subframe conflict with implicit signalling. 
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Figure 1. An example of a potential subframe conflict with implicit signalling mechanism
In TDD, a guard period is needed between a downlink subframe and an uplink subframe, and its minimal length is computed based on the estimated timing advance. In this example, an uplink transmission is allocated to subframe #4 in radio frame i+1 by an UL grant in subframe #6 in radio frame i. As shown in Figure 1, if solution 2 implicit signalling is used, the UE is expected to monitor PDCCH/EPDCCH in subframe #3 even though the UE also needs to transmit PUSCH in subframe #4. As EPDCCH spans all the OFDM symbols of a subframe, the UE cannot decode EPDCCH in subframe #3 and transmit PUSCH in subframe #4 immediately after. To handle this problem, many discussions are required to reach an agreement on the UE behavior to be adopted with implicit signalling based fallback operation. 
Based on the above discussions, we think implicit signalling based fallback mode has huge specification impact, as new UE behaviors need to be defined while the probability of UE fallback to this mode is much less than 1% even in SINR = -2 dB with an aggregation level of 4 [4]. Moreover, the UE complexity is increased as a result of applying this mode. 
Observation 2:

· Implicit signalling based fallback mode has huge specification impact, as new UE behaviors need to be defined while the probability of UE fallback to this mode is much less than 1 %.
The main benefit of explicit signalling is to avoid ambiguity and potential interference by false detection. RAN1 already spent a lot of time in previous meetings to compare explicit and implicit signaling method, and should not repeat the discussion again. Therefore, we propose:
Proposal 2:
· If UE decodes explicit L1 signaling correctly and detects a valid UL-DL configuration, 
· UE shall monitor DL subframes indicated by explicit L1 signalling.
· If UE does not decode explicit L1 signaling correctly and does not detect a valid UL-DL configuration, 
· UE shall monitor DL subframes in SIB1 UL-DL configuration.
3. Conclusion
In this contribution, we propose
Proposal 1:
· A UE shall assume that a detected explicit L1 signaling is valid within a persistency window.
· FFS how to specify the persistency window.
Proposal 2:
· If UE decodes explicit L1 signaling correctly and detects valid UL-DL configuration, 
· UE shall monitor DL subframes indicated by explicit L1 signalling.
· If UE does not decode explicit L1 signaling correctly and does not detect valid UL-DL configuration, 
· UE shall monitor DL subframes in SIB1 UL-DL configuration.
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