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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. Transmission modes in flexible subframes
One of the benefits of the agreed traffic adaptation solution adopted in RAN1 is that legacy users will see flexible subframes, subframes that may dynamically change direction, as uplink subframes. This has the benefit that no CRS needs to be present and PDSCH can be mapped from the first OFDM symbol. This could actually make eIMTA configurations interesting also in a macro network in the future when a large portion of the devices support the feature to reduce network energy efficiency and overhead. 

Even if it is clearly beneficial to not have CRS in flexible downlink subframes in case of DMRS based transmission modes it can be discussed if also CRS based transmission modes should be supported. CRS based transmission modes may be beneficial in a few scenarios, e.g. when channel interpolation between subframes are needed. If should however be noted that the benefits are smaller for the flexible subframes, since they follow after uplink subframes, and hence will the gap in interpolation be larger. A possible solution would be to introduce new configurability where CRS presence in case of downlink can be configured on/off for different subframes, in case used for downlink at the cost of additional complexity. It shall be noted that CRS in this case would operate like a new kind of DMRS since its presence will be dependent on dynamic signaling and may not be known by non-scheduled users. An example of how this can be captured in the specifications is included in appendix. 
Observation: CRS are not present in flexible subframes

Proposal: Only support DMRS based transmission modes in flexible subframes 
Proposal: EPDCCH scheduling is supported in flexible downlink subframes 
Proposal: EPDCCH and PDSCH is mapped from the first OFDM symbol in flexible downlink subframes
2.2. PRS in flexible subframe

The accuracy of positioning measurements is dependent on the number of subframes available for measurements. 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. Hence it is proposed.

Proposal: PRS shall not be transmitted in flexible subframes

2.3. DwPTS configuration assumption

The special subframe configuration assumed affects the DMRS patterns as well as the data and EPDCCH resource mapping. In some situations the special subframe configuration may differ between uplink and downlink reference configuration. For example if configuration 0 or 1 is used as uplink reference configuration and configuration 5 is used for downlink reference configuration, uplink have special subframe in subframe 6 while downlink have normal downlink subframe. If DwPTS can change to downlink subframe 6 will not be available for scheduling if the eNodeB does not know for sure that explicit signaling has been received if configuration 5 used as downlink reference.

In some situations may it be beneficial to configure a small DwPTS region in the uplink reference configuration/SIB1 to reduce the CRS and hence improve energy efficiency, in this case a larger DwPTS region could be configured for the downlink reference configuration to allow downlink scheduling. In cases where SIB1 DwPTS is too small to carry DMRS, i.e. configuration 0 and 5 for normal cyclic prefix 3 OFDM symbols, coexistence is not an issue and the downlink reference special subframe configuration can be applied. 
Proposal: A subframe is a special subframe if it is a special subframe in the uplink reference configuration

Proposal: For downlink data transmission the special subframe configuration associated with the downlink configuration is applied. 

2.4. 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: 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. 
3. Conclusion
In this contribution we address a few remaining topics for eIMTA and make the following proposals:  
Observation: CRS are not needed in flexible subframes

Proposal: Only support DMRS based transmission modes in flexible subframes 
Proposal: EPDCCH scheduling is supported in flexible downlink subframes 
Proposal: EPDCCH and PDSCH is mapped from the first OFDM symbol in flexible downlink subframes
Proposal: A subframe is a special subframe if it is a special subframe in the uplink reference configuration

Proposal: For downlink data transmission the special subframe configuration associated with the downlink configuration is applied. 

Proposal: 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. 

4. Reference
[1] 3GPP TS 36.213 “Physical layer procedures”
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5. 6.10.1.2
Mapping to resource elements

The reference signal sequence 
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 shall be mapped to complex-valued modulation symbols 
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 used as reference symbols for antenna port 
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The variables 
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 and 
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 define the position in the frequency domain for the different reference signals where 
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 is given by
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The cell-specific frequency shift is given by 
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Resource elements 
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 used for transmission of cell-specific reference signals on any of the antenna ports in a slot shall not be used for any transmission on any other antenna port in the same slot and set to zero.

In an MBSFN subframe, cell-specific reference signals shall only be transmitted in the non-MBSFN region of the MBSFN subframe.
Cell specific reference signals shall not be transmitted in uplink TDD subframes used for downlink transmission. 
Figures 6.10.1.2-1 and 6.10.1.2-2 illustrate the resource elements used for reference signal transmission according to the above definition. The notation 
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 is used to denote a resource element used for reference signal transmission on antenna port
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· 7.1.6.4
PDSCH starting position

The starting OFDM symbol for the PDSCH of each activated serving cell is given by index 
[image: image15.wmf]DataStart
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 in the first slot in a subframe. 

For a UE configured in transmission mode 1-9, for a given activated serving cell 

· if the PDSCH is assigned by EPDCCH received in the same serving cell, or if the UE is configured to monitor EPDCCH in the subframe and the PDSCH is not assigned by a PDCCH/EPDCCH, and if the UE is configured with the higher layer parameter epdcch-StartSymbol-r11
· 
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 is given by the higher-layer parameter epdcch-StartSymbol-r11. 

· else if PDSCH and the corresponding PDCCH/EPDCCH are received on different serving cells

· 
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 is given by the higher-layer parameter pdsch-Start-r10 for the serving cell on which PDSCH is received, 

· Otherwise

· 
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 is given by the CFI value in the subframe of the given serving cell when 
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 is given by the CFI value + 1 in the subframe of the given serving cell when 
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For a UE configured in transmission mode 10, for a given activated serving cell 

· if the PDSCH is assigned by a PDCCH with DCI format 1C or by a PDCCH with DCI format 1A and with CRC scrambled with P-RNTI/RA-RNTI/SI-RNTI/Temporary C-RNTI

· 
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 is given by the span of the DCI given by the CFI value in the subframe of the given serving cell according to clause 5.3.4 of [4]. 

· if the PDSCH is assigned by a PDCCH/EPDCCH with DCI format 1A and with CRC scrambled with C-RNTI and if the PDSCH transmission is on antenna ports 0 - 3
· if the PDSCH is assigned by EPDCCH received in the same serving cell 

· 
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 is given by 
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 for the EPDCCH-PRB-set where EPDCCH with the DCI format 1A was received (
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l

 as defined in clause 9.1.4.1),

· else if PDSCH and the corresponding PDCCH/EPDCCH are received on different serving cells

· 
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 is given by the higher-layer parameter pdsch-Start-r10 for the serving cell on which PDSCH is received. 

· otherwise

· 
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 is given by the CFI value in the subframe of the given serving cell when 
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 is given by the CFI value+1 in the subframe of the given serving cell when 
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· if the PDSCH is assigned by or semi-statically scheduled by a PDCCH/EPDCCH with DCI format 1A and if the PDSCH transmission is on antenna port 7

· if the value of the higher layer parameter pdsch-Start-r11 determined from parameter set 1 in table 7.1.9-1 for the serving cell on which PDSCH is received belongs to {1,2,3,4}, 

· 
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is given by the higher layer parameter pdsch-Start-r11 determined from parameter set 1 in table 7.1.9-1 for the serving cell on which PDSCH is received.

· else, 

· if PDSCH and the corresponding PDCCH/EPDCCH are received on different serving cells, 

· 
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 is given by the higher-layer parameter pdsch-Start-r10 for the serving cell on which PDSCH is received

· otherwise 

· 
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 is given by the CFI value in the subframe of the given serving cell when 
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 is given by the CFI value + 1 in the subframe of the given serving cell when 
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· if the subframe on which PDSCH is received is indicated as uplink according to TDD-Config
· 
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· if the subframe on which PDSCH is received is indicated by the higher layer parameter mbsfn-SubframeConfigList-r11 determined from parameter set 1 in table 7.1.9-1 for the serving cell on which PDSCH is received, or if the PDSCH is received on subframe 1 or 6 for the frame structure type 2, 

· 
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· otherwise 

· 
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· if the PDSCH is assigned by or semi-persistently scheduled by a PDCCH/EPDCCH with DCI format 2D,

· if the value of the higher layer parameter pdsch-Start-r11 determined from the DCI (according to clause 7.1.9) for the serving cell on which PDSCH is received belongs to {1,2,3,4}, 
· 
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 is given by parameter pdsch-Start-r11 determined from the DCI (according to clause 7.1.9) for the serving cell on which PDSCH is received

· else, 
· if PDSCH and the corresponding PDCCH/EPDCCH are received on different serving cells, 

· 
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 is given by the higher-layer parameter pdsch-Start-r10 for the serving cell on which PDSCH is received

· Otherwise 

· 
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 is given by the CFI value in the subframe of the given serving cell when 
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 is given by the CFI value+1 in the subframe of the given serving cell when 
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· if the subframe on which PDSCH is received is indicated as uplink according to TDD-Config
· 
[image: image46.wmf]0

t

EPDCCHStar

=

l


· if the subframe on which PDSCH is received is indicated by the higher layer parameter mbsfn-SubframeConfigList-r11 determined from the DCI (according to clause 7.1.9) for the serving cell on which PDSCH is received, or if the PDSCH is received on subframe 1 or 6 for frame structure type 2,

·  
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//Omitting unchanged sections 

· 9.1.4.1
EPDCCH starting position

For a given serving cell, if the UE is configured via higher layer signalling to receive PDSCH data transmissions according to transmission modes 1-9,  

· if the UE is configured with a higher layer parameter epdcch-StartSymbol-r11, 

· the starting OFDM symbol for EPDCCH given by index 
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 in the first slot in a subframe is determined from the higher layer parameter, 

· otherwise 

· the starting OFDM symbol for EPDCCH given by index 
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 in the first slot in a subframe is given by the CFI value in the subframe of the given serving cell when 
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 is given by the CFI value+1 in the subframe of the given serving cell when 
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For a given serving cell, if the UE is configured via higher layer signalling to receive PDSCH data transmissions according to transmission mode 10, for each EPDCCH-PRB-set, the starting OFDM symbol for monitoring EPDCCH in subframe 
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 is determined from the higher layer parameter pdsch-Start-r11 (defined in clause 9.1.4.3) as follows 

· if the value of the parameter pdsch-Start-r11 belongs to {1,2,3,4}, 
· 
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 is given by the higher layer parameter pdsch-Start-r11
· otherwise 
· 
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 is given by the CFI value in subframe 
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 of the given serving cell when 
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 is given by the CFI value+1 in subframe 
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of the given serving cell when 
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· If subframe k is indicated as uplink according to tdd-Config 
· 
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· if subframe 
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 is indicated by the higher layer parameter mbsfn-SubframeConfigList-r11 (defined in clause 9.1.4.3), or if subframe 
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 is subframe 1 or 6 for frame structure type 2,
· 
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