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1. Introduction

Significant progress has been made on the specification of traffic adaptation in LTE TDD. In this contribution we discuss some remaining topics.  
2. Discussion

2.1. Support for downlink power control

One of the studied interference mitigation techniques in the SI phase of eIMTA was downlink power control. In some scenarios is downlink power control the only feasible solution. This is for example to assure coexistence with neighboring systems, e.g. a eIMTA system causing BS-to-BS interference to an adjacent carrier, like scenario 4. In this case may the adjacent carrier not support the eIMTA features and can hence not utilize uplink power control to compensate for the additional interference, and coordinated scheduling would also not be possible. 

If downlink power control is not enabled the output power also in fixed subframes may need to be caped, significantly reducing the coverage of the eIMTA cells, reducing the offloading possibility. Coexistence is currently studied in RAN4. 

At RAN1#75 the following was agreed: 

· UE can be configured by higher layers via dedicated signalling to assume MBSFN subframes in at least some SIB1-UL subframes when the SIB1-UL subframes are determined by the UE to DL subframes

· All existing DL transmission schemes are supported in eIMTA, regardless of fixed or flexible subframes

This implies that CRS can be present in flexible subframe, either as a reduced CRS or full CRS. CRS may put a restriction on the possibility of downlink power control. This can be solved in two different ways: 

-Support differentiation of EPRE between CRS in fixed versus flexible subframes. This option enables semi-static power control for all transmission modes. If the power difference is large it is possible that the UE would anyway need to do separate channel estimation processes for fixed or flexible subframes.

 -Support a mode of operation without CRS in flexible subframes. As discussed in the last meeting introducing a CRS-free subframe with DM-RS based control and data could be quite easily introduced in flexible subframes. In such subframes could downlink power control be implemented without additional signaling and changed dynamically. 

Supporting a CRS free subframes have similar complexity as a separate EPRE configuration, are more dynamic and can also aid in reducing overhead. 

Proposal 1: Introduce a support for a 3 CRS configuration with no CRS in flexible subframes. 
A concern raised at RAN1#75 was the burden of reconfiguration when updating a CRS configuration, this can however be solved by configuring users with different CRS configurations to monitor separate explicit signaling. 
2.2. DwPTS configuration assumption – subframe 6 handling

The special subframe configuration assumed affects the DMRS patterns as well as the data and EPDCCH resource mapping. At RAN1#75 it was taken as a working assumption: 

· Reconfiguration between 5ms and 10ms switching point periodicity shall be supported
· FFS issues related to subframe #6, particularly,
· How to handle the case when eIMTA is enabled, whether or not/how to support broadcast (e.g., SI/P/RA-RNTI) related operations in subframe #6 if the subframe is a special subframe indicated by SIB1 but a regular DL subframe indicated by the dynamic subframe configuration
A downlink reception in SF6 in a system configured with a 5 ms periodicity uplink configuration and a 10 ms downlink configuration would need to be clarified. Data and RS mapping can either be done according to the downlink configuration, according to the SIB1 configuration or according to the dynamic configuration. 

For any broadcast related transmissions, like system information and paging, this targets all UEs independent if they have been configured with eIMTA or not. For these transmissions following SIB1 is the only option. Since eIMTA benefits are mostly seen when an uplink heavy configuration is used in SIB1 restricting transmissions in SF6 is not a good option since it would concentrate the need for system information to only three subframes and paging to only two. 

For UE dedicated transmissions all options is possible. If the downlink configuration is used this subframe may only be used when also the remaining subframes in the frame is used for downlink, this would limit the downlink usage when the cell has uplink traffic, with may force the eNB to select an unseemly downlink heavy configuration, impacting uplink performance. If SIB1 is used the subframe may be used independent of usage of other subframes but at the cost of overhead in GP and UpPTS. UpPTS may be used for sounding transmission or PRACH format 4, but one symbol GP is needed resulting in a 0.7% overhead. A benefit of using SIB1 is the commonality to the broadcast signaling. If dynamic signaling is used, overhead for data transmission can be saved, however UpPTS cannot be used for periodic sounding or PRACH. When ambiguity exists in the eNB whether a UE has correctly decoded the dynamic signaling SF6 cannot be used at all. The additional complexity of dynamically changing the DMRS and data mapping hardly motivates the small overhead saving, especially since the ambiguity is likely to account for a significantly higher overhead.

Proposal 2: CRS, DMRS and PDSCH resource mapping follow the TDD configuration in SIB1 for all downlink/special subframes in that configuration. 

2.3. HARQ timing for carrier aggregation 

When carrier aggregation of cells with different uplink downlink configurations is configured a DL-reference UL/DL configuration is calculated for pairs of primary and secondary cells to calculate the PDSCH HARQ feedback timing according to table 10.2-1 in [1]. For eIMTA a UE may be configured with both an uplink and a downlink reference configuration per serving cell, it is clear that for the purpose of deriving a pairwise reference configuration for PDSCH HARQ feedback the downlink reference configuration of each serving cell is applied. 

Proposal 3: For the sake of deriving the DL-reference UL/DL configuration for serving cell based on pair formed by (primary cell UL/DL configuration, secondary cell UL/DL configuration) the TDD configurations configured for calculating uplink HARQ-ACK timing of each individual cell is applied. 

2.4. PRS in flexible subframe

The accuracy of positioning measurements is dependent on the number of subframes available for measurements, this may affect the RAN4 requirements. If PRS configurations are allowed in flexible subframes this would implicitly make the subframe downlink. This may be OK due to the long duty cycle of the PRS configuration that these subframes are excluded from traffic adaptation and instead are only used for downlink transmissions. However users with and without eIMTA configured would have different assumptions on if PRS is present or not in a specific subframe. Since PRS is configured independently of eIMTA this user differentiation is not possible. Hence it is proposed.

Proposal 4: PRS shall not be transmitted in flexible subframes.
3. Conclusion

In this contribution we address a few remaining topics for eIMTA and make the following proposals:  
Proposal 1: Introduce a support for a 3 CRS configuration with no CRS in flexible subframes. 

Proposal 2: CRS, DMRS and PDSCH resource mapping follow the TDD configuration in SIB1 for all downlink/special subframes in that configuration. 

Proposal 3: For the sake of deriving the DL-reference UL/DL configuration for serving cell based on pair formed by (primary cell UL/DL configuration, secondary cell UL/DL configuration) the TDD configurations configured for calculating uplink HARQ-ACK timing of each individual cell is applied. 

Proposal 4: PRS shall not be transmitted in flexible subframes. 
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