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1. Summary
In RAN1 #74 [1], it was agreed that for HARQ-ACK details of eIMTA,

	· Downlink HARQ timing follow a higher layer RRC configured TDD configuration
· At least configurations 2 and  5 can be selected

· FFS other configurations

· Decide between Alt 1 and Alt 2 after the discussion on DL to UL subframe conversion concludes.

· Alt1: Uplink scheduling timing and HARQ timing follow configuration signaled in SIB1
· Alt2: Uplink scheduling timing and HARQ timing follow a higher layer RRC configured TDD configuration 


In this contribution, we compare the alternatives to configure the UL-reference UL/DL configuration for uplink scheduling timing and HARQ-ACK reporting. Furthermore, we analyze the restrictions on HARQ-ACK timing reference configurations and the impacts on the allowed UL/DL configurations for reconfiguration.
2. UL scheduling and HARQ-ACK reference
As agreed in RAN1 #74, for UL scheduling and HARQ-ACK timing, RAN1 should decide between Alt1 and Alt2 after the discussion on DL to UL subframe conversion. 
With Alt 1, the UL/DL configuration defined by SIB1 (in case of PCell) and RadioResourceConfigCommonSCell IE (in case of SCell) is used. With Alt1, no extra RRC signaling is needed, and eIMTA UEs maintain the same UL timing and monitor the PHICH resources as legacy UEs. On the other hand, a UL heavy UL/DL configuration has to be configured in SIB1 (in case of PCell) and RadioResourceConfigCommonSCell IE (in case of SCell). The given UL/DL configuration may not be optimized for normal traffic load ratio, and the usable DL resources are reduced for legacy UEs.

With Alt 2, the UL/DL configuration is RRC configured, thus it has more signalling overhead than Alt 1. On the other hand, since the DL-reference UL/DL configuration is configured by RRC signalling, the same RRC signalling can be used to include both UL-reference and DL-reference UL/DL configuration. Alt 2 may provide better flexibility for the behaviour of each UE by configuring a UL-reference UL/DL configuration that is different from the UL/DL configuration in SIB1 or RadioResourceConfigCommonSCell. However, it causes other issues.
If the RRC configured UL-reference UL/DL configuration has less UL allocations than the UL/DL configuration in SIB1 or RadioResourceConfigCommonSCell, PUSCH cannot be scheduled in some subframes that are indicated as UL in SIB1 UL/DL configuration and DL in the UL-reference UL/DL configuration. Since the UL-reference UL/DL configuration timing is different from SIB1 UL/DL configuration, the PHICH resources may not be available in some DL subframes in UL-reference UL/DL configuration. Moreover, the same results can be used by maintaining the SIB1 or RadioResourceConfigCommonSCell configuration timing and not scheduling uplink transmissions in certain subframes.

If the RRC configured UL-reference UL/DL configuration has more UL allocations than the UL/DL configuration in SIB1 or RadioResourceConfigCommonSCell, the eNB may schedule PUSCH in some subframes that are configured as DL in SIB1 or RadioResourceConfigCommonSCell. The DL to UL conversion provides more flexibility to spectrum usage. However, it brings other specification impacts, e.g. on the RLM/RRM. 
In RAN1 #74, a working assumption was made for RLM/RRM that [2]
	· Working assumption (to be revisited in RAN1#74bis if significant drawbacks are identified; specifically, PUSCH transmission in MBSFN subframes may be compared with this solution in RAN1#74bis): 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.

· For a serving cell, conventional RRM/RLM measurement is applicable to all the subframes indicated as DL subframe or DwPTS of special subframe by SIB1 (in case of PCell) and RadioResourceConfigCommonSCell IE (in case of SCell). 


If the working assumption on RLM/RRM is confirmed, the DL to UL conversion will not be supported in Rel-12. And the potential benefit of flexibility by Alt 2 cannot be justified. Therefore, we propose that 

Proposal 1: Uplink scheduling timing and HARQ timing follow UL/DL configuration signaled in SIB1(in case of PCell) and RadioResourceConfigCommonSCell IE (in case of SCell).
3. Restrictions on DL-reference UL/DL configurations

In RAN1 #74, it was agreed to apply separate DL-reference UL/DL configuration and UL-reference UL/DL configuration for an eIMTA cell, where the DL-reference UL/DL configuration is RRC configured, and the UL-reference UL/DL configuration may be the configuration in SIB1(in case of PCell) and RadioResourceConfigCommonSCell IE (in case of SCell). 

Let’s define a flexible subframe of an eIMTA cell as a subframe that can be reconfigured with different directions. To guarantee HARQ-ACK reporting and scheduling of all reconfigurable flexible subframes, DL subframes indicated by the DL-reference UL/DL configuration should include all fixed DL subframes and flexible subframes as downlink, and the UL subframes indicated by UL-reference UL/DL configuration should include all fixed UL subframes and flexible subframes as uplink. 
Thus, the UL subframe of the DL-reference configuration should be a subset of the UL subframes of the UL-reference UL/DL configuration. Therefore, some combinations may not be used as UL-reference and DL-reference UL/DL configurations. Figure 1 shows an example of a combination of UL-reference and DL-reference UL/DL configuration that should be restricted. The DL-reference UL/DL configuration includes a UL subframe #7 that is a DL subframe in SIB1 UL-reference UL/DL configuration, which may not be supported; and the HARQ-ACK for DL transmission in subframe 7 cannot be reported if UL/DL configuration 4 is used by the eIMTA cell. Table 1 lists the possible combinations of UL-reference and DL-reference UL/DL configurations.
Proposal 2: RAN1 should consider restrictions on certain UL-reference and DL-reference UL/DL configurations for eIMTA cell. 
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Figure 1. Example of restriction on combinations of UL and DL reference configurations
Table 1: Restrictions of reference configurations and reconfigurations of an eIMTA cell
	UL-reference
UL/DL  configuration
	Allowed UL/DL configurations

for DL-reference TDD UL/DL configuration

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

	1
	2,4,5

	2
	5

	3
	4,5

	4
	5

	6
	1,2,3,4,5


4. Restrictions on UL/DL configurations in reconfiguration signalling
Once the UL-reference and DL-reference UL/DL configurations of an eIMTA cell are configured, the flexible subframes are determined by the subframes with different direction allocations in the UL-reference and DL-reference UL/DL configuration. This also limits the allowed UL/DL configurations for reconfiguration, which should within the range defined by the UL-reference and DL-reference configurations. Table 2 lists the possible combinations of UL-reference and DL-reference UL/DL configurations, and the allowed UL/DL configurations for reconfiguration with each combination of UL-reference and DL-reference UL/DL configuration.
No matter which alternative is agreed for the UL-reference UL/DL configuration, some restrictions on the allowed UL/DL configurations for UL/DL reconfiguration should be considered in the specifications. Therefore, we propose that

Proposal 3: RAN1 should consider restrictions on the UL/DL configurations in reconfiguration signalling. 
Table 2: Restrictions of reconfigurations of an eIMTA cell
	UL-reference
UL/DL configuration
	DL-reference
UL/DL configuration
	Allowed UL/DL configurations
for reconfiguration

	0
	1
	0, 1, 6

	0
	2
	0, 1, 2, 6

	0
	3
	0, 3, 6

	0
	4
	0, 1, 3, 4, 6

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

	0
	6
	0, 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
	1
	1, 6

	6
	2
	1, 2, 6

	6
	3
	3, 6

	6
	4
	1, 3, 4, 6

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


5. Conclusions
In this contribution, we compare two alternatives to determine the UL-reference configuration on the overhead and flexibility. We further present our observations on certain restrictions for the combinations of UL-reference and DL-reference configurations, and the impacts on the valid UL/DL configurations in reconfiguration signalling. Based on the discussions, we propose the following:
Proposal 1: Uplink scheduling timing and HARQ timing follow UL/DL configuration signaled in SIB1(in case of PCell) and RadioResourceConfigCommonSCell IE (in case of SCell).

Proposal 2: RAN1 should consider restrictions on certain UL-reference and DL-reference UL/DL configurations for eIMTA cell. 
Proposal 3: RAN1 should consider restrictions on the UL/DL configurations in reconfiguration signalling. 
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