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1. Introduction

In 3GPP RAN1#74bis meeting, following progress were made for the design of TDD UL-DL reconfiguration signalling.
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 above remaining issues.
2. Information multiplexing in L1 signaling
Given the agreement that two or more reconfiguration indicators can be multiplexed in one DCI and the working assumption that the DCI carrying reconfiguration signaling has its payload size aligned to DCI format 1C only, Table-1 lists such payload sizes depending on system bandwidth as well as the number of indication fields to be multiplexed in one DCI. From Table-1 we can find that there are sufficient bits to support two or more reconfiguration indicators in one DCI format for all bandwidths, even with additional information bits added to each indicator. For example, as discussed in [4], one bit for IMR-grouping can be added to each indicator for dynamic grouping of IMRs corresponding to different CSIs, which may be considered as an enhancement for CSI/IMR measurement in eIMTA. However, if more than 4 information bits are added to each indicator, one DCI can only hold at most one indicator, which eventually invalidates the agreement made in RAN1 #74bis that multiple indicators can be multiplexed in one DCI. Therefore, if it turns out to be necessary to need more than 4 additional information bits per indication field, the above working assumption should be revised and length of DCI 3/3A should be considered. The Fig-4 in Annex shows the performance comparisons between two DCI lengths. Even though DCI-1C size can results in around 2dB saving comparing to size of DCI 3/3A, they both offer SNR lower than 0dB for 1% BLER, which is sufficiently robust in pico/femto scenario. 
Proposal-1: Choose either of following:

1) Confirm WA that the length of DCI is aligned to DCI-1C, with the agreement to limit the additional information bit added to each indicator to be less than 5 bits. 

2) Revise the WA and reconsider length of DCI-3/3A if more than 4 additional bits (other than 3-bit indicator) per each indicator is proved to be needed.  

Table 1 Payload sizes and multiplexing capacity for new DCI 
	System bandwidth (NRB)
	DCI length
	Number signalling per DCI (assuming only 3 bits per field)
	Number signalling per DCI (assuming 1 additional bit per field)
	Number signalling per DCI (assuming 5 additional bit per field)

	6
	8
	2
	2
	1

	15
	10
	3
	2
	1

	25
	12
	4
	3
	1

	50
	13
	4
	3
	1

	75
	14
	4
	3
	1

	100
	15
	5
	3
	1


Figure-1 shows an example for multiplexing of multiple indicators. The UE may be higher-layer configured with multiple TDD indices which are corresponding to the configured serving cells. Different UEs can be configured with the same or different TDD indices. 
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Figure-1: an example of the indicator multiplexing in new DCI
3. Fallback operation
It was also agreed that a UE is expected to monitor explicit reconfiguration DCI at least in a set of periodic subframes (subject to DRX operation). In order to provide a mechanism for the UE to detect whether it has missed the explicit reconfiguration DCI, a simple way is to transmit the explicit reconfiguration DCI in the pre-defined or RRC-configured subframe pattern (defined by subframe periodicity and offset). Therefore, in case the UE fails to detect the explicit reconfiguration DCI in the expected predefined subframe, it should know the missing of reconfiguration signalling occurs, and then trigger a fallback operation.
Proposal-2: Explicit reconfiguration signaling is transmitted in the pre-defined or RRC-configured subframe pattern.
The fallback solution can impact the L1 procedures that rely on the L1 reconfiguration signalling. As proposed in [1], the (e)PDCCH monitoring, CSI measurement, SRS transmission and the PDSCH mapping in DwPTS should depend on the L1 reconfiguration signalling; therefore, the fallback operation should cover the above procedures.
· (e)PDCCH monitoring: In case the UE missed the L1 signaling, a conservative way for (e)PDCCH monitoring is to let the UE monitor all the DL subframes indicated by the configured DL HARQ reference configuration. It may increase the UE power consumption but offer benefit from peak data rate perspective. Note that this can be a just UE implementation issue. 
· CSI measurement: As mentioned above, the L1 signalling can be used by the UE to decide whether the configured CSI-RS and CSI-IM in flexible subframe are valid for measurement. In case that the UE misses the L1 signalling, two alternatives can be considered for the UE behaviour on CSI measurement and feedback:
· Alt 1: The UE follows the TDD configuration indicated in SIB-1 to find the DL subframes where CSI-RS and CSI-IM are configured. There may be misunderstanding between the UE and the eNB about the CSI reference resource in time domain as illustrated in Figure-2, which would result in inaccurate CSI report. 
· Alt 2: The UE skips the CSI measurement and reporting or sends a CSI report that the eNB would receive but not transfer to scheduling decision (i.e., a CQI value corresponding to “out of range”). 
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Figure-2 Misunderstanding between eNB and UE about the CSI reference resource in time domain
Note that both of the alternatives mentioned above can be left for UE implementation. On the other side, the eNB does not know whether the UE has missed the L1 signalling or not, and it would try to receive the CSI report. The further eNB behaviours upon failure in reception of CSI reporting or the inaccurate CSI report from UE can be an eNB implementation issue.
· SRS transmission: If the UE transmits an SRS in a subframe that is indicated by the L1 signaling to be a downlink subframe, the SRS transmission may cause interference to the neighbor UEs downlink reception. Therefore, the UE should not transmit SRS in a flexible subframe when it has no idea about the transmission direction of such flexible subframe. This problem can also be avoided by configuring the SRS transmission only in fixed UL subframe or UpPTS.
· PDSCH mapping in SF#6: for the fall-back operation, the subframe type of SF#6 should follow SIB-1 configuration. 
4. Modification period
If the L1 reconfiguration signaling is transmitted in the pre-defined or RRC-configured subframe pattern, it is not necessary to have a modification period configuration during which the UE can assume the same configuration.  In addition, in order to have more flexibility for the eNB to transmit the L1 reconfiguration signalling, multiple subframes can be configured as candidate subframes in which the same reconfiguration signalling is transmitted during a reconfiguration periodicity. An example is illustrated in Figure-3. In this example, the reconfiguration periodicity is 40ms, while subframe#0 and subframe#5 for the first radio frame in a periodicity are configured as the candidates to carry the reconfiguration signalling. During a periodicity, the eNB can choose one of the configured subframes to transmit the L1 reconfiguration signalling. 
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Figure 3 an example for transmission subframes and period configuration

According to the simulation results shown in the Annex, the required SNR to achieve the target BLER of 10-3 for DCI format with 15bits is about -3dB for aggregation level 4. Therefore, the misdetection of the L1 reconfiguration signalling is not a big issue in CSS, repetition of the L1 reconfiguration signalling during a period seems not necessary. However, if repetition is found to be needed, repeat transmission of the L1 reconfiguration signalling can also be supported in the above mentioned mechanism as an eNB implementation issue. For example, the eNB can transmit the L1 reconfiguration signalling both in subframe#0 and subframe #5 in one reconfiguration period, as shown in Figure-3; however, the UE  does not perform soft-combining prior to decoding. 
5. Conclusions
The contribution discusses the details of L1 reconfiguration signaling design in TDD eIMTA. In summary, we propose:

Proposal-1: Choose either of following:

· Confirm WA that the length of DCI is aligned to DCI-1C, with the agreement to limit the additional information bit added to each indicator to be less than 5 bits. 

· Revise the WA and reconsider length of DCI-3/3A if more than 4 additional bits (other than 3-bit indicator) per each indicator is proved to be needed.  

Proposal-2: Explicit reconfiguration signaling is transmitted in the pre-defined or RRC-configured subframe pattern.
Proposal-3: In a reconfiguration period, 
· Multiple subframes can be configured as candidate subframes to carry reconfiguration signaling.
· It is not necessary to define a modification period.
· Repetition is either not necessary or just an eNB implementation issue. 
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7. Annex
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Figure 4 Detection performance of candidate PDCCH formats size
Table A-1: link simulation assumption for detection performance for PDCCH 

	Parameter
	Value

	Bandwidth
	20MHz

	Carrier frequency 
	2.0GHz

	Channel model and Doppler frequency
	EVA70

	Antenna configuration
	2x2 
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