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1. Introduction
The following agreements and working assumptions were made in RAN1#74bis with regard to the TDD UL-DL configuration signaling:
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
This contribution discusses the remaining details of TDD UL-DL reconfiguration message based on the above agreement.
2. Remaining aspects of the explicit reconfiguration DCI
Here, we list the remaining aspects of the explicit reconfiguration DCI design.

Reconfiguration DCI monitoring subframe

As per the agreement, a set of periodic subframes is configured for monitoring this new DCI. This implies that eNB configures the period and subframe offset of the reconfiguration DCI monitoring subframes. It is desirable that these periodic subframes are located in the DL subframes in the SIB1 configuration to guarantee the transmission of the reconfiguration DCI only in the static DL subframes. With this configuration signaling, it needs to be clarified which radio frame the newly received reconfiguration DCI applies to. In general, a UE requires certain time duration to adapt its operation circuits to the reconfiguration command from eNB, so it is desirable to have a time gap between the DCI reception and the applied radio frame. For example, when a UE receives the reconfiguration DCI in subframe n, the new UL-DL configuration applies to the first radio frame that appears after subframe n+k where k represents the above-mentioned time gap. Such an interpretation prevents the possibility of changing the UL-DL configuration in a radio frame.

It was FFS whether or not to monitor additional subframes, but the use case of monitoring subframes other than the configured ones is unclear. Unless a clear motivation is identified, UE monitoring should be limited to the configured periodic subframes to avoid any unnecessary false alarm.

It was also FFS whether or not to have a modification period. In our understanding, a successfully received reconfiguration DCI is valid during the period, i.e., until the application of the DCI received in the next subframe. Unless the working assumption of using the length of DCI format 1C is revisited, there is no issue in the reliability; the reception of SIB and paging will be the fundamental issue if there is a problem in receiving such a compact DCI. Hence, there is no need to have multiple reconfiguration DCI transmissions within a period if the reconfiguration DCI has the equal length to DCI format 1C.

Proposal 1: eNB configures the period and offset of the reconfiguration DCI monitoring subframes. The reconfiguration received in subframe n applies to the first radio frame that appears after subframe n+k.  The received reconfiguration is valid during the period.
Use of multiple UL-DL configuration indicators
It was agreed that a CA-configured UE can use multiple indicators multiplexed into a single reconfiguration DCI. The feature of multiple indicators can be used even for a non-CA configured UE for the purpose of informing a neighboring cell’s UL-DL reconfiguration. This enables dynamic adaptation of the CSI measurement subframe sets as discussed in [1], and it can be helpful in doing CoMP operations among cells by allowing two cells in the CoMP measurement set to change UL-DL configuration independently. Regarding this CoMP operation of eIMTA-operating cells, we note that the required specification support is essentially equivalent in the sense that a reconfiguration indicator is associated with a cell ID regardless of whether the two cells are in different component carrier or in the same component carrier.
Proposal 2: A non-CA configured UE can use multiple UL-DL configuration indicators, each of which is associated with one cell within the CoMP measurement set. 
Search space of reconfiguration DCI
It was agreed that at least PCell PDCCH CSS is used for the reconfiguration DCI. In our understanding, this is sufficient to support all the operation scenarios considered so far. For the scenarios not studied yet, it is difficult to finalize the specification in time to support their unclear operations, especially in the consideration that PCell PDCCH CSS is the only Rel-11 search space on which a group of UEs monitors DCI. Thus, we propose to take PCell PDCCH CSS as the only search space for this new DCI and to study the necessity of any other search spaces in the relevant WI(s). If the search space capacity is concerned, a kind of TDM can be used by staggering the reconfiguration DCI monitoring subframes among the UE groups.
Reconfiguration DCI length matching
As per the working assumption, the reconfiguration DCI is matched to the length of DCI format 1C. This means that, when the multiplexed indicators are not enough, some zero padding operation is needed to the remaining bits. It will be beneficial to inform this zero padding locations to the UEs so that these bits can be used for the virtual CRC.

Proposal 3: The UE is informed of the location of zero padding bits in the reconfiguration DCI.
3. UE operations related to the explicit reconfiguration signaling

With the introduction of the new L1 signaling for UL-DL reconfiguration, some new UE operations need to be considered in order to complete the dynamic TDD UL-DL reconfiguration. It was already agreed that this new signaling is used to identify the downlink subframes to detect (E)PDCCH and to possibly measure CSI. Several remaining issues are discussed in the subsequent subsections.
3.1. UL grant validation
In addition to the current agreement on (E)PDCCH detection, it also needs to be clarified which UL grant is valid when a UE receives multiple UL-DL configurations by the explicit L1 siganlling, SIB1, and so on. For example, it is possible that a UE receives in subframe n a UL grant which schedules PUSCH transmission in subframe n+k, but at the same time, that UE also receives the UL-DL reconfiguration L1 signaliing which indicates subframe n+k as DL. In this case, it seems natural to discard the detected UL grant to prevent the UL from potentially generating unintended UE-to-UE interference.

One related issue is how to determine the subframe location of PUSCH transmissions during the random access procedure. In TS 36.213, the related PUSCH timing is defined as follows:

============================<From TS 36.213>=================================

For the L1 random access procedure, UE’s uplink transmission timing after a random access preamble transmission is as follows.

a. If a PDCCH with associated RA-RNTI is detected in subframe n, and the corresponding DL-SCH transport block contains a response to the transmitted preamble sequence, the UE shall, according to the information in the response, transmit an UL-SCH transport block in the first subframe
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To have a clear common understanding between eNB and UE, the precise definition of the above “available UL subframe” needs to be agreed. As this random access procedure is commonly used both in RRC-idle and RRC-connected UEs, it seems proper to have a common reference by taking the UL-DL configuration defined in SIB1. 
Proposal 4: The L1 signaling for UL-DL reconfiguration is used to validate a detected UL grant; a UL grant is valid only when the associated PUSCH transmission occurs in a UL subframe indicated by the reconfiguration message. For the PUSCH transmission scheduled by the random access response, the UL-DL configuration in SIB1 is used as the reference in determining the “available UL subframe.”
3.2. Fallback operation

There have been some discussions with regard to the fallback operation in case where UE does not receive the DCI for UL-DL configuration. UE misses the UL-DL configuration message in the following two cases:
· CRC check of the reconfiguration DCI fails.

· UE wakes up from the short DRX duration but the relevant reconfiguration DCI was transmitted before the UE wakes up (Figure 3).
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Figure 3: An example of missing the UL-DL reconfiguration DCI when a UE wakes up from the short DRX.
When a UE misses the reconfiguration message, a kind of fallback operation needs to be performed at the UE for the safety of the overall system. In principle, the UE shall assume the most conservative UL-DL configuration in doing each operation. For the DL-related operations including (E)PDCCH/PDSCH monitoring and CSI measurement, the UE shall assume that only the subframes that cannot be changed to UL are configured as DL subframes. In other words, UE shall not monitor (E)PDCCH/PDSCH or measure CSI in the subframes changeable to UL by the reconfiguration message if the UE does not successfully receives the reconfiguration message. If the working assumption of no DL-to-UL conversion is confirmed, the UL-DL configuration in SIB1 (in case of PCell) or RadioResourceConfigCommonSCell IE (in case of SCell) is the most conservative configuration from the DL operation perspective. Similarly, from the UL-related operation perspective, UE shall assume that only the subframes that cannot be changed to DL are configured to be UL subframes. UL subframes in the DL-HARQ reference configuration cannot be changed to DL, so UE discards UL grant which schedules PUSCH transmissions in DL or special subframe in the DL-HARQ reference configuration.
Proposal 5: When a UE misses the DCI for UL-DL configuration, a fallback operation is performed such that the most conservative configuration is assumed in the related operation: DL-related operations assume UL-DL configuration in SIB1 or RadioResourceConfigCommonSCell IE, and UL-related operations assume UL-DL configuration of the DL-HARQ reference configuration.
4. Conclusion
This contribution first discusses the details of the L1 signaling for UL-DL reconfiguration. The following proposals were made for the new DCI for UL-DL configuration message:
Proposal 1: eNB configures the period and offset of the reconfiguration DCI monitoring subframes. The reconfiguration received in subframe n applies to the first radio frame that appears after subframe n+k.  The received reconfiguration is valid during the period.
Proposal 2: A non-CA configured UE can use multiple UL-DL configuration indicators, each of which is associated with one cell within the CoMP measurement set. 

Proposal 3: The UE is informed of the location of zero padding bits in the reconfiguration DCI.
In addition, several new UE operations were discussed in relation to the newly introduced UL-DL reconfiguration message. The following was proposed to complete the UE behavior in network monitoring and the fallback operation:

Proposal 4: The L1 signaling for UL-DL reconfiguration is used to validate a detected UL grant; a UL grant is valid only when the associated PUSCH transmission occurs in a UL subframe indicated by the reconfiguration message. For the PUSCH transmission scheduled by the random access response, the UL-DL configuration in SIB1 is used as the reference in determining the “available UL subframe.”
Proposal 5: When a UE misses the DCI for UL-DL configuration, a fallback operation is performed such that the most conservative configuration is assumed in the related operation: DL-related operations assume UL-DL configuration in SIB1 or RadioResourceConfigCommonSCell IE, and UL-related operations assume UL-DL configuration of the DL-HARQ reference configuration.
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