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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 some of the remaining issues on the necessary RRC parameters of monitoring subframes for explicit L1 reconfiguration signalling. 
2. Discussion
2.1. Necessary parameters of monitoring subframe configuration for explicit L1 reconfiguration signalling

Figure 1 shows an example of our views on explicit L1 reconfiguration signalling in the periodicity of periodic subframe = 20 msec. 
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Figure 1. Parameters of monitoring subframe configuration for explicit L1 signalling

In order to efficiently operate an eIMTA system, the following parameters should be semi-statically configured:
1. Periodicity

This parameter configures the periodicity of periodic subframes where a UE shall monitor reconfiguration DCI. For example, the subframe #0 in the radio frame with the period configured by this parameter is considered as a periodic subframes. For example, if the periodicity is configured to “20 msec”, the subframe #0 in the radio frame which satisfies mod(SFN, 2) = 0 is considered as a periodic subframe.

2. Bitmap for monitoring subframe indication

This parameter configures the monitoring subframes in the radio frame which includes a periodic subframe, which include periodic monitoring subframe, e.g., subframe #0 in Figure 1,  and additional monitoring subframe, e.g., subframe 1, 5 and 6 in Figure 1. A UE monitors the configured monitoring subframes to monitor reconfiguration DCI in the radio frame. In our view, since the CSS capacity is limited, eNB should be allowed to transmit the reconfiguration DCI transmission in the subframes other than subframe #0. Moreover, the DRX cycle can be configured not to multiples of 10 msec. Therefore, this parameter is beneficial for a UE to allow to monitor reconfiguration DCI even when the UE wakes up and start to monitor the subframes in the middle of a radio frame, i.e., other than subframe #0. Since the fixed subframe is implicitly defined in a cell specific manner. A bitmap which allows full flexibile configuration of monitoring subframes is preferable.
3. Offset

This parameter indicate either the subframe or the radio frame offset of the periodic subframes. This parameter is beneficial for an eNB to flexibly transmit reconfiguration DCI in the CSS on a less congested subframe (or radio frame). Therefore, by applying the periodicity offset, the reconfiguration DCI can be offloaded from congested subframe (or radio frame) to another subframe (or another radio frame).
4. Modification period

During the modification period, a UE shall assume that the same UL-DL configuration is received. Since it was agreed that the UL-DL configuration of SCell is transmitted in the PCell CSS PDCCH, the modification period longer than 10 msec can support SCell eIMTA with non-ideal backhaul, e.g. inter-site CA. 
Therefore, we propose
Proposal 1:
· The following parameters for monitoring subframe should be configured semi-statically by higher layer
· Periodicity of periodic subframes
· This parameter configures the periodicity of periodic subframes where a UE shall monitor reconfiguration DCI.
· Bitmap for monitoring subframe indication

· This parameter configures the monitoring subframes in the radio frame which includes a periodic subframe, which include periodic monitoring subframe and additional monitoring subframe.

· Offset
· This parameter indicates either the subframe or the radio frame offset of the periodic subframes
· Modification period
· During the modification period, a UE shall assume that the same UL-DL configuration is received.

2.2. Persistency window

In the last meeting, the concept of persistency window was proposed. Within the persistency window, UE shall assume a received UL-DL configuration in a reconfiguration DCI is valid. The timing relationship between a persistency window and modification period (and a reconfiguration DCI) has to be determined by specification. Following two alternatives can be considered as the actual timing relationship.

Alt.1: The timing of a persistency window is the same timing as associated modification period
Alt.2: The timing of a persistency window is one or some radio frame(s) after associated modification period 
Figure 2 shows the concepts of the two alternatives.

[image: image2.emf]Reconfiguration DCI

D S U

Radio frame i

Alt. 1

Alt. 2

Radio frame i+1

Reconfiguration DCI

Reconfiguration DCI

D SU D S U

Radio frame i+1 Radio frame i+2

Radio frame i

Persistency window

Modification period

Persistency window

Modification period

Determination of 

Transmission directions


Figure 2. Two alternatives of timing relation between modification period and persistency window
In the Alt. 1, when a UE receives a PDCCH with a reconfiguration DCI, the signaled UL-DL configuration is applied to all radio frame(s) in the modification period. In this case, the UE should decode the UL-DL configuration in 3 msec, during which the transmission directions are fixed. This alternative is applicable if the reconfiguration DCI is transmitted only in subframe #0. However, as we mentioned in the previous section, CSS capacity could be a concern if the reconfiguration DCI is transmitted only in subframe #0.

In the Alt. 2, the UL-DL configuration indicated by a reconfiguration DCI is applied at the timing with one radio frame after associated modification period in this example. From the eNB perspective, the eNB can flexibly schedule a reconfiguration DCI based on CSS capacity, since the reconfiguration DCI can be transmitted in the PDCCH of any of the indicated monitoring subframes by bitmap. 

About the time length of a persistency window and modification period, the same time length shall be assumed.
Proposal 2:
· The timing relation between a persistency window and the associated modification period (or the associated monitoring subframe) should be specified
· The time length of a persistency window should be the same length with a modification period

Proposal 3:
· A UE shall assume that a detected explicit L1 signaling is valid within a persistency window.
· FFS how to specify the persistency window.
3. Conclusion
In this contribution, we propose
Proposal 1:
· The following parameters for monitoring subframe should be configured semi-statically by higher layer

· Periodicity of periodic subframes
· This parameter configures the periodicity of periodic subframes where a UE shall monitor reconfiguration DCI.
· Bitmap for monitoring subframe indication

· This parameter configures the monitoring subframes in the radio frame which includes a periodic subframe, which include periodic monitoring subframe and additional monitoring subframe.

· Offset

· This parameter indicate either the subframe or the radio frame offset of the periodic subframes
· Modification period

· During the modification period, a UE shall assume that the same UL-DL configuration is received.

Proposal 2:
· The timing relation between a persistency window and the associated modification period (or the associated monitoring subframe) should be specified
· The time length of a persistency window should be the same length with a modification period

Proposal 3:
· A UE shall assume that a detected explicit L1 signaling is valid within a persistency window.
· FFS how to specify the persistency window.
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