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1 Introduction
In RAN1#74, implicit signalling and explicit L1 signalling were discussed and finally explicit L1 signalling was agreed. But we think implicit signalling is still useful in case the explicit L1 signalling is not received (fallback operation). In this contribution we propose to support an implicit reconfiguration in the fallback operation, complementing the explicit L1 reconfiguration signal.
2 Analysis of supporting implicit reconfiguration in addition to the explicit signalling
Whenever the UE misses the explicit reconfiguration signal, or when the eNB intentionally does not transmit the explicit reconfiguration signal, the UE enters the fallback operation. One possibility is to operate in the same way as legacy UEs, i.e. just to follow the UL/DL configuration indicated by SIB1, even though the DL HARQ timing would still follow the eIMTA-specific configuration.

As elaborated to some more extent in the Annex, we think there will be situations where it would be beneficial if the eNB is able to operate a reconfiguration without the explicit signal, by relying on the implicit reconfiguration depending on the presence of UL transmission assignments for a UE. Supporting such an implicit method would be particularly attractive for the following cases:

1. If the reconfiguration should affect only few UEs, because the transmission of an explicit signal would create a large relative overhead. This helps to alleviate the PDCCH congestion problem in the CSS.
2. The explicit+implicit approach can furthermore serve to increase the reliability of the explicit signalling, i.e., it can deal with the situation that the explicit reconfiguration message is missed by a UE. This is particularly applicable in case of operating UEs in small cells using cell range expansion (CRE), where the coverage (reliability) of an explicit signal may not be sufficient. Therefore relying on the implicit mechanism can reduce an erroneous UE operation.
3. Regardless of explicit signalling usage or not, the false detection ratio is mainly governed by the CRC protection of actual assignment by PDCCH/EPDCCH as described in the Annex. Therefore, the merit to reduce false detection using explicit signalling in addition to actual assignment/grant of PDCCH/EPDCCH is very small. On the other hand, the chance of missing an assignment by PDCCH/EPDCCH is greatly influenced by the miss chance of the explicit signalling when only explicit reconfiguration is supported: If the explicit reconfiguration signal is missed, the BD trial of actual assignment by PDCCH/EPDCCH is not carried out. In the explicit+implicit reconfiguration approach, this miss chance of PDCCH/EPDCCH assignments can be minimized when eNB does not send explicit signalling. 
4. The main benefit of explicit signalling is for UE battery saving. For the system operation we think it is beneficial if the eNB can choose to not use the explicit signal, and instead to fall back to using the implicit reconfiguration mechanism.
3 Proposal for Explicit+Implicit Reconfiguration
In our view, at least subframe 2 of a radio frame should always be uplink. Together with the agreement that no new UL/DL configurations will be defined for eIMTA in Release 12, the consequence is that some U subframes (according to the UL/DL configuration indicated in SIB1) are fixed U subframes, while others are flexible U subframes that can be implicitly transformed to D subframes. These are reflected as "F" in Table 1.

Table 1: Flexible Subframes.

	Uplink-downlink

configuration
	Subframe number

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	D
	S
	U
	U
	F
	D
	S
	U
	U
	F

	1
	D
	S
	U
	F
	D
	D
	S
	U
	F
	D

	2
	D
	S
	U
	D
	D
	D
	S
	F
	D
	D

	3
	D
	S
	U
	U
	F
	D
	D
	D
	D
	D

	4
	D
	S
	U
	F
	D
	D
	D
	D
	D
	D

	5
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D

	6
	D
	S
	U
	U
	F
	D
	S
	U
	U
	D


An agreement for HARQ reached in RAN1#74bis says the following:

Under any valid UL & DL HARQ reference configurations, the UE should not expect any subframe configured as UL subframe or special subframe in DL HARQ reference configuration is dynamically used as DL subframe. 

At first sight, it might appear that this is in conflict with the implicit reconfiguration of certain UL subframes shown in Table 2. However only UL-DL configurations {2,4,5} are eligible for the DL HARQ reference configurations. This means that in theory a conflict with the agreement for subframe #7 can occur according to Table 1 only if SIB1 indicates UL-DL configuration 2 and if the DL HARQ reference configuration is #2; however this is not a reasonable configuration for eIMTA, since no dynamic adaptation offering more D subframes is possible with the configured DL HARQ reference even when explicit signalling is used. Likewise, for subframe #3 a potential conflict with the agreement can occur if SIB1 indicates UL-DL configuration 1 and if the DL HARQ reference configuration is #4, which is not a reasonable combination due to the different switching time. Another potential conflict with the agreement can occur if SIB1 indicates UL-DL configuration 4 and if the DL HARQ reference configuration is #4. Again, this is not a reasonable configuration for eIMTA, since no dynamic adaptation offering more D subframes is possible with the configured DL HARQ reference even when explicit signalling is used.
We think that the following mechanism can be used to allow explicit+implicit reconfiguration:

· If the UE detects an explicit reconfiguration message, the UE applies the indicated UL/DL configuration
· If no explicit reconfiguration is detected,

· The UE assumes to use the UL/DL configuration indicated by SIB1

· In case the UE is not assigned any UL transmission in the first flexible UL subframe according to SIB1, the UE assumes that the F subframes in that radio frame are D; DCI is detected for PDSCH assignments for those subframes
All previously reached agreements on DL HARQ and UL HARQ would still be applicable.

Accordingly, an implicit reconfiguration would cause a reconfiguration according to Table 2, where the last column simply states which explicit reconfiguration behaviour is replicated by the implicit reconfiguration.

Table 2: Implicit Reconfiguration
	SIB1 TDD configuration
	PUSCH not assigned for subframe n
	Equivalent explicit configuration

	0
	n=4
	1

	1
	n=3
	2

	2
	n=3
	5

	3
	n=4
	4

	4
	n=3
	5

	6
	n=4
	1


4 Conclusion
This document discusses an explicit+implicit reconfiguration method, where implicit behaviour is applied when no explicit signal is received by a UE. We propose to adopt the explicit+implicit reconfiguration method for eIMTA using the following mechanism: 
· If the UE detects an explicit reconfiguration message, the UE applies the indicated UL/DL configuration

· If no explicit reconfiguration is detected,

· The UE assumes to use the UL/DL configuration indicated by SIB1

· In case the UE is not assigned any UL transmission in the first flexible UL subframe according to SIB1, the UE assumes that the F subframes in that radio frame are D; DCI is detected for PDSCH assignments for those subframes
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Annex

Comparison of explicit and implicit reconfiguration mechanism
In RAN1#73, the discussion compared explicit and implicit reconfiguration approaches and their various benefits and drawbacks. Roughly summarising, we identify the following properties for the explicit approach that has been taken as a working assumption:
· It can reconfigure a group of UEs with a single message

· UE power consumption can be reduced compared to the implicit reconfiguration approach as UE is not required to have blind decoding attempts in explicitly configured uplink subframes

· DL or UL transmissions cannot be indicated by the reconfiguration message, i.e., for each assigned transmission another DCI transmission is required

In contrast thereto, the implicit reconfiguration approach has the following properties:

· A subframe where the UE is not assigned for uplink transmission can be used for downlink
· It only requires a DCI transmission for subframes/transmissions that are used for UL or DL, respectively

· The DL or UL resource assignment DCI implicitly defines the reconfiguration, so that no extra reconfiguration cost is involved

From the above, we do not see a conflict between both methods. Instead, they can complement each other.

Cost Analysis for Explicit and Implicit Reconfiguration

In the following, we do some rough calculation to evaluate the resource consumption for both mechanisms, assuming that Table 1 is applied with the UL/DL configuration indicated by SIB1.

Flexible subframe used for PUSCH:

· Explicit: 



DCI assigning PUSCH is required for each assigned UE

· Explicit+implicit: 
DCI assigning PUSCH is required for each assigned UE

Flexible subframe treated as U but not used for PUSCH:

· Explicit: 



No signal required

· Explicit+implicit: 
Not supported; unassigned U would be treated as D

Flexible subframe used for PDSCH:

· Explicit: 



One DCI for explicit signal to a UE group, and DCI assigning PDSCH is required for each assigned UE within the group

· Explicit+implicit: 
Only one DCI assigning PDSCH is required for each assigned UE

Flexible subframe treated as D but not used for PDSCH:

· Explicit: 



One DCI for explicit signal to a UE group is required to set flexible subframes as D

· Explicit+implicit: 
No signal required; unassigned U would be implicitly treated as D

As can be seen, the DCI resource efficiency of the explicit+implicit approach is usually higher or at least equal to the explicit method. By using explicit signalling, explicit+implicit approach can avoid blind decoding attempts in unassigned U subframes. For this reason, only UEs that do not detect an explicit reconfiguration message should apply the implicit reconfiguration approach.

In this way, the explicit+implicit approach serves the purposes defined in RAN1#73 as FFS:

· FFS the fallback solution to improve reliability and robustness of the explicit solution

· Strive to avoid additional blind decodes 

Concerns on Implicit Reconfiguration

Above method would be categorized as implicitly indicating the TDD UL-DL reconfiguration by PHY signalling. Some contribution describes the drawback of such schemes. Our views on these points are following.

· False detection

The gravest new issues would be the false detection of an uplink grant for a flexible subframe where none is transmitted and the subsequent loss of a downlink transmission in the corresponding flexible subframe, and the case of falsely detecting a DL transmission in a flexible subframe even though none was transmitted. The first case is not more likely than any normal false uplink grant detection, and the second case is not more likely than any normal false downlink assignment detection. Therefore, we don't think it is critical problem, but it might be further studied to improve these aspects if the group intends to go this way. More important for the false detection is not to keep the states forever by the reconfiguration signalling. The mentioned implicit method determines the flexible subframe usage within one radio frame. Therefore, the false detection error does not propagate beyond a 10 ms period.

· CSI measurement

CSI measurement in implicit method has been mentioned as a problem. One issue is the handling of periodic CSI. Periodic CSI can be transmitted only when explicit signalling indicate UL or in the subframe indicated by grant as UL. The other subframe's PUCCH can be dropped.

The second issue is CSI measurements in flexible subframe. IMR/SMR CSI-RS could be transmitted for TM 10 in flexible subframes. These can be aperiodic CSI-RS resource. Transmission Modes using CRS for CSI measurements leave flexibility on where interference is measured. Therefore, without new restrictions, CSI reporting from UE may not represent the interference situation in flexible subframes accurately. Instead, to focus on TM 10 could reduce the complexity. In addition, TM 10 is DMRS based. DMRS based Transmission Modes have more flexibility on DL power control, which is quite essential for interference mitigation for eIMTA. The UE shall not measure CSI in subframes indicated as UL subframe by the explicit L1 signalling of reconfiguration and/or UL assignment of (E)PDCCH.
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