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1. Introduction
In this contribution, we discuss other remaining issues for TDD eIMTA.
2. Discussion

2.1. Determination of the number of PHICH groups in the flexible DL SF
In the current specification (i.e., TS 36.211), for frame structure type 2, the number of PHICH groups in a certain SF is defined by the following rules. As shown in the Table 6.9-1, the PHICH resources are not defined for an UL SF in the UL-DL configuration indicated by SIB1 (in case of PCell) and the UL-DL configuration indicated by tdd-Config-r10 (in case of SCell). This is because an UL SF in the legacy system cannot be changed to a DL SF. However, it needs to discuss how to apply these rules for a flexible DL SF of an eIMTA-enabled cell. Let’s take an example that the SIB1 UL-DL configuration (i.e., UL-HARQ reference configuration) and DL-HARQ reference configuration of an eIMTA-enabled cell are set to UL-DL configuration #1 and #5, respectively. Here, it is assumed that the actual UL-DL configuration (indicated by the reconfiguration DCI) of the eIMTA-enabled cell is set to UL-DL configuration #5. In this example, for an eIMTA UE’s correct assumption of PDCCH resource, it needs to define the number of PHICH groups (i.e., 
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) in the flexible DL SF #3, #7 and #8. However, under the assumption that the meaning of “UL-DL configuration” in the Table 6.9-1 is interpreted as the SIB1 UL-DL configuration, the values of 
[image: image2.wmf]i

m

 for these flexible DL SFs cannot be obtained from the Table 6.9-1. For resolving this problem, the value of 
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 for the flexible DL SF can be assumed as 0. If the value of 
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 for the flexible DL SF is set to a non-zero value, it leads to an unnecessary PHICH resource reservation in the flexible DL SF. This is because the PHICH cannot be transmitted in the flexible DL SF. 
Table 1. Method for defining the number of PHICH groups in a DL SF [1]
	The PHICH carries the hybrid-ARQ ACK/NACK. Multiple PHICHs mapped to the same set of resource elements constitute a PHICH group, where PHICHs within the same PHICH group are separated through different orthogonal sequences. A PHICH resource is identified by the index pair 
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 is the PHICH group number and 
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For frame structure type 1, the number of PHICH groups 
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 is constant in all subframes and given by
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where 
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 is provided by higher layers. The index 
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For frame structure type 2, the number of PHICH groups may vary between downlink subframes and is given by 
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 is given by Table 6.9-1 and 
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 by the expression above. The index 
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 in a downlink subframe with non-zero PHICH resources ranges from 
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Table 6.9-1: The factor 
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 for frame structure type 2
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Proposal 1: For determining the number of PHICH groups in the flexible DL SF, the value of 
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 is assumed as 0.
2.2. Behavior of an eIMTA UE with no capability of simultaneous Rx and Tx
In the current specification (i.e., TS 36.211), if multiple cells with different UL-DL configurations are aggregated and the UE is not capable of simultaneous reception and transmission in the aggregated cells, the following constraints are assumed. However, since there can be three types of UL-DL configurations (e.g., SIB1 UL-DL configuration (i.e., UL-HARQ reference configuration), DL-HARQ reference configuration, actual UL-DL configuration) in an eIMTA-enabled PCell, it needs to discuss which UL-DL configuration of the eIMTA-enabled PCell is used for defining the behavior of signal reception/transmission in a Sell. It seems reasonable that such kind of eIMTA UE follows the Rel-11 inter-band TDD CA rules with consideration for the actual UL-DL configuration of the eIMTA-enabled PCell.
Table 2. Existing constraints for a UE with no capability of simultaneous reception and transmission [1]
	- if the subframe in the primary cell is a downlink subframe, the UE shall not transmit any signal or channel on a secondary cell in the same subframe 

- if the subframe in the primary cell is an uplink subframe, the UE is not expected to receive any downlink transmissions on a secondary cell in the same subframe

- if the subframe in the primary cell is a special subframe and the same subframe in a secondary cell is a downlink subframe, the UE is not expected to receive PDSCH/EPDCCH/PMCH/PRS transmissions in the secondary cell in the same subframe, and the UE is not expected to receive any other signals on the secondary cell in OFDM symbols that overlaps with the guard period or UpPTS in the primary cell.


Proposal 2: If multiple cells (including an eIMTA-enabled PCell) with different UL-DL configurations are aggregated and an eIMTA UE is not capable of simultaneous reception and transmission in the aggregated cells, the eIMTA UE follows the Rel-11 inter-band TDD CA rules with consideration for the actual UL-DL configuration of the eIMTA-enabled PCell.
3. Conclusion
This contribution discusses other remaining issues for TDD eIMTA. Our proposals are as follows; 
Proposal 1: For determining the number of PHICH groups in the flexible DL SF, the value of 
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 is assumed as 0.
Proposal 2: If multiple cells (including an eIMTA-enabled PCell) with different UL-DL configurations are aggregated and an eIMTA UE is not capable of simultaneous reception and transmission in the aggregated cells, the eIMTA UE follows the Rel-11 inter-band TDD CA rules with consideration for the actual UL-DL configuration of the eIMTA-enabled PCell.
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