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1. Summary
In this contribution, we analyse the restrictions on HARQ-ACK timing reference configurations and the impacts on the allowed UL/DL configurations for reconfiguration. Based on the analysis, we propose RAN1 to specify valid combination ofthe UL/DL HARQ reference configurations and the set of UL/DL configurations for reconfigurations for defining UE behaviour of reconfiguration DCI misdetection. 
2. Restrictions on DL HARQ reference UL/DL configurations

In RAN1 #74, it was agreed to apply separate DL HARQ reference configuration and UL scheduling and HARQ reference configuration for an eIMTA cell, where the DL HARQ reference configuration is RRC configured. In RAN1 #74bis [1], the DL HARQ reference configurations are further limited to UL/DL configurations 2, 4 and 5. 
As a working assumption, for UE configured with TDD eIMTA, uplink scheduling timing and HARQ timing follow UL/DL configuration signalled in SIB1. Similarly, if an eIMTA cell is a SCell, uplink scheduling timing and HARQ timing follow the UL-DL configuration signalled in the RadioResourceConfigCommonSCell IE. 
Proposal 1: RAN1 should confirm the working assumption including the SCell case, i.e. 
· For UE configured with TDD eIMTA, uplink scheduling timing and HARQ timing follow UL-DL configuration signalled in SIB1 (in case of PCell) and RadioResourceConfigCommonSCell IE (in case of SCell). 
	Agreement:

· DL HARQ reference configuration can choose from Rel-8 TDD UL-DL configurations {2, 4, 5}

· The following behaviour is agreed:

· 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.

· FFS whether to capture the above into specifications



To guarantee HARQ-ACK reporting and scheduling of all reconfigurable subframes, DL subframes indicated by the DL HARQ configuration should include all fixed and potential DL subframes and flexible subframes as downlink, and the UL subframes indicated by SIB1, i.e. the UL HARQ reference configuration, should include all fixed and potential UL subframes as uplink. 
Thus, the set of UL subframes of the DL-reference configuration should be a subset of the UL subframes of the UL HARQ reference configuration; and the set of DL subframes of the SIB1 configuration should be a subset of the DL subframes of the DLHARQ -reference configuration. Therefore, some combinations of UL reference configurations (e.g. SIB1) and DL HARQ reference configurations cannot be supported in eIMTA cells [2]. Figure 1 shows an invalid combination if configuration 4 is configured in SIB1, and configuration 2 is configured by RRC signalling. In this case, the agreements in the previous meeting cannot be satisfied. 
Table 1 lists the valid combinations of SIB1 and DL HARQ reference configurations. If necessary, RAN1 may further clarify the conditions or leave it to eNB implementation. The UE should expect that only valid combination is configured by eNB.


[image: image1.emf]D D U S D D D U S D

0 4 2 1 3 5 9 7 6 8

D D U S D D D U S D

0 4 2 1 3 5 9 7 6 8

Config 2

RRC 

configuration

D D U S U D D D D D

0 4 2 1 3 5 9 7 6 8

D D U S U D D D D D

0 4 2 1 3 5 9 7 6 8

Config 4

SIB1 

Configuration


Figure 1. An example of invalid combination of UL & DL HARQ references

Table 1. Valid combinations of UL and DL HARQ reference configurations for an eIMTA cell
	UL HARQ reference configuration 
(i.e. SIB1 configuration)
	Valid DL HARQ reference configuration

	0
	2, 4, 5

	1
	2, 4, 5

	2
	5

	3
	4, 5

	4
	5

	6
	2, 4, 5


3. Restrictions on UL/DL configurations in reconfiguration signaling
Once valid UL and DL HARQ reference configurations are configured, the allowed UL/DL configurations for reconfiguration are also limited. The set of UL subframes of the DL HARQ reference configuration defines the minimum set of UL subframes allowed for reconfiguration; and the set of DL subframes of the SIB1 defines the minimum set of DL subframes allowed for reconfiguration. 
Table 2 lists the allowed UL/DL configurations for reconfiguration with each valid combination of UL HARQ reference (i.e. SIB1) and DL HARQ reference configuration. This table should be captured in the specification so that the UE can detect an invalid DCI, e.g. by mis-detection,with a reconfiguration signalling, and follow a defined behaviour when it occurs [3]. 
Table 2: Valid UL/DL configurations for reconfigurations of an eIMTA cell
	UL HARQ
reference configuration 
(i.e.. SIB1 configuration) 
	DL HARQ
reference configuration
	Allowed UL/DL configurations
for reconfiguration

	0
	2
	0, 1, 2, 6

	0
	4
	0, 1, 3, 4, 6

	0
	5
	0, 1, 2, 3, 4, 5, 6

	1
	2
	1, 2

	1
	4
	1, 4

	1
	5
	1, 2, 4, 5

	2
	5
	2, 5

	3
	4
	3, 4

	3
	5
	3, 4, 5

	4
	5
	4, 5

	6
	2
	1, 2, 6

	6
	4
	1, 3, 4, 6

	6
	5
	1, 2, 3, 4, 5, 6


If an invalid UL/DL configuration (i.e. an UL/DL configuration that is outside the valid set of UL/DL configurations) is detected in the reconfiguration DCI, e.g. due to mis-detection, the UE may operate in fallback mode as if the reconfiguration is not received or detected correctly, as discussed in [4].
Therefore, we propose:
Proposal 2: RAN1 should specify the table of valid UL/DL configurations that can be signalled by a reconfiguration DCI so that UE behaviour for detecting an invalid DCI with a reconfiguration signalling can be defined.
4. Conclusions
In this contribution, we present our observations on certain restrictions for the combinations of SIB1 and DL-reference configurations, and the impacts on the valid UL/DL configurations in reconfiguration signalling. We propose the following:
Proposal 1: RAN1 should confirm the working assumption including the SCell case, i.e. 
· For UE configured with TDD eIMTA, uplink scheduling timing and HARQ timing follow UL-DL configuration signalled in SIB1 (in case of PCell) and RadioResourceConfigCommonSCell IE (in case of SCell). 
Proposal 2: RAN1 should specify the table of valid UL/DL configurations that can be signalled by a reconfiguration DCI so that UE behaviour for detecting an invalid DCI with a reconfiguration signalling can be defined.
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