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1. Introduction
One of the objectives of TDD-eIMTA Work Item is to specify the necessary enhancements for TDD UL-DL reconfiguration with the agreed time scale and signaling mechanism(s), e.g. HARQ/scheduling timeline, while maintaining backwards compatibility and performance of both legacy UEs and UEs supporting flexible UL-DL reconfiguration [1].  
In this contribution we discuss the remaining open questions related UL and DL reference configurations as well as candidate TDD UL-DL configuration set for UEs configured to flexible UL-DL mode. 
2. UL reference configuration
The following agreement related to DL to UL subframe conversion was made in the RAN1#74bis meeting:
· A subframe configured as DL subframe or DwPTS of special subframe in SIB1 (in case of PCell) and RadioResourceConfigCommonSCell IE (in case of SCell) should not be used for uplink transmission.
Taking the agreement into account, it makes sense to arrange PUSCH scheduling and HARQ timing for UE configured with TDD eIMTA according to UL-DL configuration signaled in SIB1. It is noted that with the given constraints, higher layer configured UL reference configuration does not provide any benefits compared to SIB1-defined configuration. On the contrary, it would just introduce unnecessary higher layer signaling. For these reasons we make the following proposal:
Proposal #1: Confirm the working assumption from RAN1#74bis:  
· For UE configured with TDD eIMTA, uplink scheduling timing and HARQ timing follow UL-DL configuration signaled in SIB1.
3. DL reference configuration and Candidate UL-DL configuration sets 
In the RAN WG1 meeting #74bis following was agreed regarding DL reference configurations:

· DL HARQ reference configuration can choose from Rel-8 TDD UL-DL configurations {2, 4, 5}
Furthermore, the following behaviour was 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
From the above agreement it is not fully clear what a “valid” UL & DL reference configuration is. One way to understand a “valid” UL & DL reference configuration is that for a given UL reference configuration, a valid DL reference configuration is such that none of the UL subframes in the DL reference configuration are DL subframes in the UL reference configuration (i.e. SIB-signalled configuration). This interpretation of a valid reference configuration pair covers also the cases where the same UL-DL configuration is both UL and DL reference configuration, and no UL-DL flexibility is provided. Another interpretation is to consider the DL and UL reference configuration pairs for which the candidate UL-DL configuration set includes at least two UL-DL configurations as valid reference configuration pairs. Table 1 illustrates the available TDD UL-DL configurations for different UL and DL reference configuration pairs based on the previous agreements and the second interpretation. 
Table 1. Candidate TDD UL-DL configuration sets for different combinations of UL and DL reference configurations.
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When both UL and DL reference configurations have been defined, it is possible to derive subframe types and subframe sets (fixed and flexible) for UEs configured to eIMTA mode. Figure 1 illustrates those for different cases of UL and DL reference configurations. 

· Fixed subframe set corresponds to DL subframes (D), Special subframes (S), Downlink or Special subframes (D/S) and UL subframes (U). 
· Flexible subframe set corresponds to predefined set of UL subframes (according to UL reference configuration), which can be used as UL or DL subframes. These are shown as ”F” in Figure 1.
From cross-link interference point of view, subframe #6 is a special case of a flexible subframe since it cannot be changed into an UL subframe (only Special subframe and DL subframes are supported with subframe #6). Hence, it is counted under fixed subframes.
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Figure 1. Subframe types and subframe sets (fixed / flexible) for different UL and DL reference configurations.
As discussed above, UL & DL reference configurations define the following properties:

· Availability of eIMTA feature (i.e. whether the combination is valid or invalid)
· Candidate TDD UL-DL configuration set

· Subframe types including set of fixed and flexible subframes.
It is noted that all these issues have an impact on critical functionalities of eIMTA. These functionalities include CSI measurement and power control, which are subframe set specific. Defining explicit signaling to indicate subframe sets complicates unnecessarily system operation, given that the only sensible definition for the subframe sets is the split between fixed and flexible subframes.Instead, the subframe sets can simply be derived based on the reference configurations and the resulting subframe types. For simplicity it may make sense to capture in the specifications:
· The Candidate TDD UL-DL configuration set (Table 1) and / or
· The set of (fixed and/or) flexible subframes (Figure 1)

This would also make it easier to define other eIMTA functionalities in the specifications. Furthermore, having TDD UL-DL configuration sets explicitly defined by the specifications could avoid certain error cases involved in signaling of UL-DL reconfiguration. This would be also in line with Rel-11 approach to tabulate UL and DL reference configurations for Carrier Aggregation with different switching points. 
Based on these arguments we make the following proposal:

Proposal #2: Consider capturing the candidate TDD UL-DL configuration sets and / or the sets of flexible subframes for different combinations of UL and DL reference configuration explicitly into the specifications.

4. Conclusions
In this contribution we discussed the remaining open questions related UL and DL reference configurations as well as candidate TDD UL-DL configuration set for UEs configured to flexible UL-DL mode. Based on the discussion, we make the following proposals and observations:
Proposal #1: Confirm the working assumption from RAN1#74bis:  

· For UE configured with TDD eIMTA, uplink scheduling timing and HARQ timing follow UL-DL configuration signaled in SIB1.
Proposal #2: Consider capturing the candidate TDD UL-DL configuration sets and / or the sets of flexible subframes for different combinations of UL and DL reference configuration explicitly into the specifications.
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