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1. Summary

In this contribution, we analyse the need to clarify the valid UL/DL configurations for reconfiguration under valid HARQ-ACK timing reference configurations. Based on the analysis, we propose RAN1 to define a unified UE fall-back behaviour for invalid reference configurations and reconfiguration DCI misdetection by specifying the set of UL/DL configurations for reconfigurations or clarifying the error conditions. 

2. Background

In RAN1 #75, for the remaining details of signalling for TDD UL/DL reconfiguration, the UE behaviour was discussed with the following agreement and working assumption.

The valid UL & DL reference configurations and the valid configurations for reconfiguration were discussed in RAN1 #74bis and #75 with the following conclusions

In general, RAN1 agrees on the principle of the restrictions on the reference configurations and the allowed reconfigurations. However, the “valid” conditions in these conclusions are still ambiguous, and some clarification is necessary in the specification. How to capture it in the specification needs further discussion.

3. Fallback conditions and operations
In RAN1 #75, for the remaining details of signalling for TDD UL/DL reconfiguration, the UE fallback behaviour was discussed and a working assumption was made that if UE does not detect L1 signaling conveying a valid UL-DL configuration for a radio frame, the UE shall monitor the non-DRX DL subframes or special subframes for PDCCH or EPDCCH as indicated by SIB-1 configuration.

However, the valid UL-DL configuration in the working assumption is still not very clear. Furthermore, there is no clear definition of “valid UL & DL HARQ reference configurations” for the agreement in RAN1 #74bis yet. Considering both valid reference configurations and valid configuration in a reconfiguration DCI, besides a UE may experience several different error conditions besides the case that the UE is configured with valid UL & DL configurations, but does not detect a valid UL/DL configuration in the reconfiguration DCI, e.g.

Case 1: UE is configured with invalid UL & DL configurations. The eNB can ensure the correct configuration of the reference configurations, thus this condition should not happen with proper implementation. However, the constraints of valid combinations should be enforced at the eNB.

Case 2: UE is configured with valid UL & DL configurations, but detects an invalid UL/DL configuration in the reconfiguration DCI. Similar to case 1, the eNB should make sure only valid UL/DL configurations are carried in the reconfiguration DCI. And the constraints of valid configuration in a reconfiguration DCI should be implemented at the eNB. However, due to misdetection, a UE may accidently detect an invalid UL/DL configuration. The UE behavior should be defined for the error cases too.

For simplicity and consistency, a unified fallback mode operation should be specified for all invalid cases or error conditions. Therefore, the working assumption in RAN1 #75 should be extended to all invalid configuration and error cases. The UE shall monitor the non-DRX DL subframes or special subframes for PDCCH or EPDCCH as indicated by SIB-1 configuration in fallback operation under all exceptional cases.

Proposal 1: RAN1 should confirm the working assumption for fallback operation, and extend it to all possible cases of invalid configuration and error cases.

4. Clarification of valid conditions 
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. 

For the fallback mode operation, the valid configuration should be specified. The eNB should avoid any invalid configurations in reference configurations and in L1 reconfiguration DCI. On the other hand, the UE needs to know the conditions to evaluation if the detected configuration is valid or not. 
To detect the valid and invalid conditions, the simplest way is to capture a table in the specification with the valid configurations in reconfiguration DCI for each valid combination of UL and DL configurations, as shown in Table 1. If UE does not receive a valid combination of UL and DL reference configurations, or a UE does not detect a valid UL/DL configuration defined in the table, the UE should use fallback mode operation.
Table 1: Valid UL/DL configurations for reconfigurations of an eIMTA cell
	Valid UL & DL reference configurations
	Valid UL/DL configurations in  reconfiguration DCI

	UL HARQ reference 
	DL HARQ reference
	

	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


Alternatively, if the table for valid configurations is not introduced, RAN1 should further clarify the conditions of valid configurations. Some text needs to be included so that UE can assess whether the UL/DL configuration detected is valid or not. If the UE detects exceptional configurations, the UE should operate in fallback mode. 
For valid UL & DL reference configurations:
· The set of UL subframes of the DL HARQ reference configuration should be a subset of the UL subframes of the UL HARQ reference UL/DL configuration (i.e. the set of DL and special subframes of the UL HARQ reference configuration should be a subset of the DL and special subframes of the DL HARQ reference UL/DL configuration.)

For validity of UL/DL configuration in a reconfiguration DCI 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 a DL subframe.
· The UE should not expect any subframe configured as DL subframe or special subframe in UL HARQ reference configuration is dynamically used as a UL subframe.

Proposal 2: RAN1 should clarify the valid UL/DL configurations for eIMTA so that UE can detect invalid conditions for fallback mode operations, e.g. by introducing a table for valid UL/DL configurations.
5. Conclusions

In this contribution, we discuss the need to clarify valid UL/DL configurations for eIMTA and the conditions for fallback mode operation. A unified fallback operation should be defined for all error cases. Some specification support is needed for the UE to determine the validity of detected UL/DL configuration, and to facilitate fallback mode operation. We propose the following:

Proposal 1: RAN1 should confirm the working assumption for fallback operation, and extend it to all possible cases of invalid configuration and error cases.

Proposal 2: RAN1 should clarify the valid UL/DL configurations for eIMTA so that UE can detect invalid conditions for fallback mode operations, e.g. by introducing a table for valid UL/DL configurations.
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Agreement:


If UE detects L1 signaling conveying a valid UL-DL configuration for a radio frame,


UE shall monitor the non-DRX DL subframes or special subframes indicated by explicit L1 signaling


Working Assumption:


If UE does not detect L1 signaling conveying a valid UL-DL configuration for a radio frame, 


UE shall monitor the non-DRX DL subframes or special subframes for PDCCH or EPDCCH as indicated by SIB-1 configuration 








RAN1 #74bis 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


RAN1 #75: Conclusion:


FFS whether or not to specify a set of valid combinations between L1 signaled configurations and DL/UL HARQ reference configurations�
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