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1. Corrections on PDSCH repetition with eIMTA configuration 
1.1. Discussion
In RAN1#94, RAN1 has agreed on UE behavior for PDSCH repetition when the UE is “not” configured with eIMTA operation. However, still for the case where the UE is configured with eIMTA operation, some clarification should be added into specification regarding how to count DL/special subframes for PDSCH repetition. As discussed, the two options are listed up during discussion as follows:
	For a serving cell configured with EIMTA-MainConfigServCell-r12, the K PDSCH transmissions include K DL subframes or special subframes according to
· Option 1: the UL/DL configuration indicated by higher layer parameter subframeAssignment for the serving cell.
· Scheduling new PDSCH repetition in flexible subframe during the repetition window of on-going PDSCH repetition is not supported. 

· Option 2: the UL/DL configuration indicated by PDCCH with CRC scrambled by eIMTA-RNTI.


If option 1 is chosen, there is no misalignment on link direction between eNB and UE so the UE always can figure out the exact DL subframes for repetition, and more unified UE behavior is defined regardless of whether or not the UE is configured with eIMTA operation. However, if eNB switches flexible UL subframes to DL subframes, wasting some of DL subframes cannot be avoided and DL latency may increase unnecessarily.
If option 2 is chosen, more adaptive resource utilization can be applied to PDSCH repetition and DL latency would be reduced since semi-static DL/UL configuration typically is UL-heavy. But, UE behavior becomes complicated due to different UE behavior depending on eIMTA configuration. Moreover, in case a UE misses reconfiguration DCI, UE behavior on how to count DL subframes for repetition needs to be defined. 
If a UE misses reconfiguration DCI and thus if the UE follows semi-static DL/UL configuration, the UE may miss some of DL subframes, which will degrade the reliability of DL. For instance, let’s assume that a UE is configured with subframeAssignment as TDD UL/DL configuration 0 and the UE misses DCI indicating TDD UL/DL configuration 2. If eNB transmits PDSCH repetition in subframe#0, #1, #3, and #4, the UE will try to receive PDSCH in subframe#0, #1, #5, and #6 so the misalignment on link direction between eNB and UE happens (see Figure 1). In fact, the transport block of subframe #5 and #6 is not really related to the transport block for repetition, and should not be combined with the transport block of subframe#0 and subframe#1. In order to avoid such undesirable UE behavior, some additional rule on top of option 2 should be defined in order not to receive DL subframes which are not a part of repetition. Eventually it would be hard to say that option 2 can reduce DL latency compared with option 1. 
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Figure 1. Misalignment on link direction due to missing of reconfiguration DCI at eIMTA UE
To prevent the above erroneous decoding, one possible solution would be simply to halt repetition when repetition crosses a flexible subframe. In case of figure 1, if the UE misses reconfiguration DCI, then the UE only receives subframe#0 and #1. Then, at least the UE will not decode subframes which are not a part of repetition (see Figure 2). If this solution is supported, then the following question would be the timing of HARQ-ACK transmission. For consistency, the UE shall report HARQ-ACK feedback with the timing given by the last PDSCH reception, and eNB needs to be blindly decode HARQ-ACK since eNB cannot know whether the UE may or may not miss reconfiguration DCI.  
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Figure 2. Termination of PDSCH repetition reception from the first flexible subframe
In summary, RAN1 needs to discuss to down-select among the following options. 
Proposal: For a serving cell configured with EIMTA-MainConfigServCell-r12, the K consecutive DL subframes for PDSCH transmissions include K DL subframes or special subframes according to

· Option 1: the UL/DL configuration indicated by higher layer parameter subframeAssignment for the serving cell.

· Scheduling new PDSCH repetition in flexible subframe during the repetition window of on-going PDSCH repetition is not supported. 

· Option 2: the UL/DL configuration indicated by PDCCH with CRC scrambled by eIMTA-RNTI.
· Option 3: the UL/DL configuration indicated by PDCCH with CRC scrambled by eIMTA-RNTI.
· If the UE misses the PDCCH containing reconfiguration DCI, the UE terminates PDSCH repetition receptions from the first flexible subframe that may be indicated by a downlink subframe. The UE shall report HARQ-ACK feedback for the PDSCH repetition with the timing given by the last PDSCH reception.
Considering expected specification efforts and impact of latency/reliability, our preference is option 1. In what follows, the corresponding text proposals are provided for options 1, 2 and 3. 
1.2. TP / Pseudo draft CR to 36.213 (option 1)
	First modified subclause (7.1 of TS36.213)


7.1
UE procedure for receiving the physical downlink shared channel
<Unchanged parts are omitted>
For a given serving cell, if the UE is configured with higher layer parameter blindSubframePDSCH-Repetitions, the UE shall upon detection of a PDCCH/EPDCCH with DCI format 1A with CRC scrambled by C-RNTI in UE-specific search space of subframe n, intended for the UE, decode, starting from subframe n, the corresponding PDSCH transmission in k consecutive DL subframe(s) according to the PDCCH information, where the value of k is determined by the repetition number field in the corresponding DCI. For k>1, 
· if the UE is configured with transmission mode 1, 2, 3, 4, 5, 6, 7 or 8  for the serving cell, the k consecutive DL subframes do not include MBSFN subframe(s).

· the UE shall assume the truncated modulation and coding scheme field is interpreted such that the modulation and coding scheme corresponding to DCI format 1A is determined from MCS indices 0 through 15 if the higher layer parameter MCS-restrictionSubframePDSCH-Repetitions is set to '1'. 

· The UE shall assume all the k PDSCH data transmissions are received in the same resource blocks.

· For TDD cell, the k consecutive DL subframes include the k DL subframes or special subframes according to the UL/DL configuration indicated by higher layer parameter subframeAssignment for the serving cell. 
· If the UE is configured with higher layer parameter EIMTA-MainConfigServCell-r12, the UE shall discard any PDCCH/EPDCCH for PDSCH data transmission with k>1 in subframe i which has been indicated as an UL subframe or a special subframe by higher layer parameter subframeAssignment but indicated as a DL subframe by a PDCCH with CRC scrambled by eIMTA-RNTI containing an UL/DL configuration for the serving cell.
<Unchanged parts are omitted>
	End of modifications


1.3. TP / Pseudo draft CR to 36.213 (option 2)
	First modified subclause (7.1 of TS36.213)


7.1
UE procedure for receiving the physical downlink shared channel
<Unchanged parts are omitted>
For a given serving cell, if the UE is configured with higher layer parameter blindSubframePDSCH-Repetitions, the UE shall upon detection of a PDCCH/EPDCCH with DCI format 1A with CRC scrambled by C-RNTI in UE-specific search space of subframe n, intended for the UE, decode, starting from subframe n, the corresponding PDSCH transmission in k consecutive DL subframe(s) according to the PDCCH information, where the value of k is determined by the repetition number field in the corresponding DCI. For k>1, 
· if the UE is configured with transmission mode 1, 2, 3, 4, 5, 6, 7 or 8  for the serving cell, the k consecutive DL subframes do not include MBSFN subframe(s).

· the UE shall assume the truncated modulation and coding scheme field is interpreted such that the modulation and coding scheme corresponding to DCI format 1A is determined from MCS indices 0 through 15 if the higher layer parameter MCS-restrictionSubframePDSCH-Repetitions is set to '1'. 

· The UE shall assume all the k PDSCH data transmissions are received in the same resource blocks.

· For TDD cell, if the UE is not configured with higher layer parameter EIMTA-MainConfigServCell-r12, the k consecutive DL subframes include the k DL subframes or special subframes according to the UL/DL configuration indicated by higher layer parameter subframeAssignment for the serving cell. 
· For TDD cell, if the UE is configured with higher layer parameter EIMTA-MainConfigServCell-r12, the k consecutive DL subframes include the k DL subframes or special subframes according to the UL/DL configuration indicated by PDCCH with CRC scrambled by eIMTA-RNTI.

<Unchanged parts are omitted>
	End of modifications


1.4. TP / Pseudo draft CR to 36.213 (option 3)
	First modified subclause (7.1 of TS36.213)


7.1
UE procedure for receiving the physical downlink shared channel
<Unchanged parts are omitted>
For a given serving cell, if the UE is configured with higher layer parameter blindSubframePDSCH-Repetitions, the UE shall upon detection of a PDCCH/EPDCCH with DCI format 1A with CRC scrambled by C-RNTI in UE-specific search space of subframe n, intended for the UE, decode, starting from subframe n, the corresponding PDSCH transmission in k consecutive DL subframe(s) according to the PDCCH information, where the value of k is determined by the repetition number field in the corresponding DCI. For k>1, 
· if the UE is configured with transmission mode 1, 2, 3, 4, 5, 6, 7 or 8  for the serving cell, the k consecutive DL subframes do not include MBSFN subframe(s).

· the UE shall assume the truncated modulation and coding scheme field is interpreted such that the modulation and coding scheme corresponding to DCI format 1A is determined from MCS indices 0 through 15 if the higher layer parameter MCS-restrictionSubframePDSCH-Repetitions is set to '1'. 

· The UE shall assume all the k PDSCH data transmissions are received in the same resource blocks.

· For TDD cell, if the UE is not configured with higher layer parameter EIMTA-MainConfigServCell-r12, the k consecutive DL subframes include the k DL subframes or special subframes according to the UL/DL configuration indicated by higher layer parameter subframeAssignment for the serving cell. 
· For TDD cell, if the UE is configured with higher layer parameter EIMTA-MainConfigServCell-r12, the k consecutive DL subframes include the k DL subframes or special subframes according to the UL/DL configuration indicated by PDCCH with CRC scrambled by eIMTA-RNTI.

· If the UE misses the PDCCH, the UE is not expected to receive the PDSCH transmissions from the first UL subframe or special subframe (according to the UL/DL configuration indicated by higher layer parameter subframeAssignment for the serving cell) that may be indicated as a downlink subframe by PDCCH with CRC scrambled by eIMTA-RNTI. 

<Unchanged parts are omitted>
	End of modifications


