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1. Introduction
At RAN1#74 it was agreed to base scheduling timing and HARQ feedback timing on existing timing but for different configurations for uplink and downlink [1]: 

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

· FFS other configurations

Conclusion on UL:
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 
Observation: 
· Uplink and downlink scheduling and HARQ feeback timing is not dependent on explicit L1 signaling
In this contribution discuss the details for HARQ operation in eIMTA. 
2. Discussion
2.1. Downlink reference configuration
Downlink TDD reference configuration is configured by higher layer RRC configuration. It has been agreed that at least TDD configuration 2 and 5 can be configured. 

It is required that an uplink subframe in the DL reference configuration to also be uplink in the UL reference configuration to facilitate resources for HARQ feedback. This puts an implicit restriction on the configurations needed to be supported, but since the reference configuration will not be frequently signaled need for reducing the number of signaled bits is not of highest importance. 
Proposal 1: Any UL/DL configuration can be signaled as the downlink reference configuration.
2.2. Uplink reference configuration
At RAN1#74 there was an online discussion about the need to support separate signaling for an uplink reference configuration or if existing signaling, e.g. TDD configuration in SIB1, could be reused. 

There seems to be limited benefits of setting a more uplink heavy configuration as UL reference configuration, compared to SIB1 configuration since such subframes would need to contain CRS according to RAN1 agreement and can hence not be utilized as normal uplink subframes. It was discussed that this could anyway be desired, if uplink transmissions in MBSFN subframes are supported. At RAN1#74 a working assumption was taken to not support such operation. It should however be noted that UL transmission in MBSFN subframes could be utilized without relying on a more uplink heavy configuration than SIB1 [2]. Taking configuration 1 as an example only a new uplink scheduling reference timing would be needed in table 8-2 in 36.213 (included for reference) to support uplink grants to also be received in subframe 0/5. The same solution could be included also for other configurations, such as configuration 2, with the benefit of supporting more downlink heavy configurations for legacy devices (from Rel-10) with the cost of overhead for uplink transmission. Since the main target of UL in MBSFN would be to archive a 10 ms RTT for UL HARQ operation, configuration 1 should be sufficient.   
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It can also be noted that no PUCCH HARQ feedback is ever transmitted in MBSFN subframes, since this is a downlink subframe in the downlink reference configuration. This also implies that DAI bits in the uplink grant could be reused. It could for example be considered for Rel-12 or later releases to also support UL data transmission in special subframe, this would further increase the amount of resources used for traffic adaptation. 

Observation 1: Uplink transmission in MBSFN subframes can be realized without need for different reference configuration than SIB1.
Observation 2: There seems to be no benefit of a more uplink heavy uplink reference configuration compared to SIB1. 

By configuring a more downlink heavy configuration than SIB1 a number of subframes will be downlink according to both UL and DL configurations and can hence not be scheduled for uplink transmissions. This would result in a subframe without CRS but only useable for downlink. This could however just as well be realized by setting scheduling restrictions in the scheduler to only schedule a subframe in such a manner, at the cost of some higher false detection rates. 
If uplink reference configuration differs from SIB1 rules for how to handled PHICH feedback needs to be defined since PHICH resources is may not be available. The simplest solution would be to rely on a PHICH less operation with only adaptive retransmission at the cost of higher control channel overhead (since PHICH resources anyway are reserved, but in the wrong subframes).  The scheduler will also need to handle different uplink scheduling timing for legacy and eIMTA supporting UEs, this is however up to vender implementation since it is possible to set the UL reference configuration to the same as SIB1. 

Observation 3: There seems to be limit gains in supporting separate signaling for uplink reference configuration. 

Proposal 2: Existing higher layer signaling is used to signal uplink reference UL/DL configuration.
2.3. UE soft buffer handling

UE soft buffers handling are dependent on TDD configuration. The straightforward solution for eIMTA is to base MDL_HARQ on the downlink reference UL/DL configuration. 
Proposal 3: For the sake of storing soft channel bits the downlink reference UL/DL configuration is used to derive MDL_HARQ. 
2.4. HARQ timing in carrier aggregation 
Since Rel-11 LTE supports carrier aggregation between carriers with different UL/DL configurations. If one or more aggregated cells a means to derive the “DL-reference UL/DL configuration” of section 10.2 of 36.213 is needed. The natural choice is to update Table 10.2-1 in a way such that the mapping is done from the TDD configuration giving the downlink HARQ feedback timing in primary and secondary cell respectively.  

Proposal 4: For the sake of deriving DL-reference configuration for carrier aggregation the downlink reference configuration of each cell is used. 
3. Conclusion
In this contribution we discuss some of the remaining open issues for HARQ and scheduling timing. Based on the discussion we make the following proposals: 

Proposal 1: Any UL/DL configuration can be signaled as the downlink reference configuration. 
Proposal 2: Existing higher layer signaling is used to signal uplink reference UL/DL configuration.
Proposal 3: For the sake of storing soft channel bits the downlink reference UL/DL configuration is used to derive MDL_HARQ.
Proposal 4: For the sake of deriving DL-reference configuration for carrier aggregation the downlink reference configuration of each cell is used. 
4. References

[1] RAN1#74 Chairman’s notes
[2] R1-133096, “On PUSCH HARQ Transmission”, Samsung

