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1. Corrections on subframe-PDSCH repetition in TDD (TP#03)

1.1. Discussion
For subframe-PDSCH repetition in TDD, the following related agreement was made:
	Agreement:

· For TDD, if a UE is scheduled with K repetitions for subframe PDSCH, the UE assumes the PDSCH to be present in the next available K DL subframes or flexible subframes

· UL subframes are not counted in the repetition count


In the current specification, the corresponding description is captured as follows:

	· For TDD cell, if the UE is configured with higher layer parameter subframeAssignment, the k consecutive DL subframes include the k DL subframes or special subframes according to the DL-reference UL/DL configuration. 


According to the above text, the UE shall assume PDSCH is transmitted in either DL or special subframe determined by the DL-reference UL/DL configuration. 

For instance, if a UE is configured with more than one serving cell, and let us assume that UL/DL configurations of primary and secondary cells are 3 and 0 (See figure 1), respectively. Then, DL-reference UL/DL configuration for the secondary cell would be UL/DL configuration 3 of the primary cell (according to Table 10.2-1 in TS 36.213). For the secondary cell, if the UE is configured with higher layer parameter blindSubframePDSCH-Repetitions, and if K=6, then K PDSCHs should be transmitted in subframes #1, #5, #6, #10, #11, and #15. However, according to the current specification, the UE shall assume that K PDSCHs are transmitted in subframes #1, #5, #6, #7, #8, #9, and #10, but subframes #7, #8, and #9 are in fact UL subframes so obviously the UE cannot receive/decode PDSCH in those UL subframes. 
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Figure 1. Example of PDSCH repetition in case of TDD CA with different U/D configurations
In fact, the above situation can happen once the portion of DL subframes for primary cell UL/DL configuration is higher than that for secondary cell UL/DL configuration. Such behavior is unintended as well as undesirable, so our proposal is to always follow UL/DL configuration indicated by higher layer parameter ‘subframeAssignment’ for each serving cell. 

In case of eIMTA operation, more discussion seems necessary. For a serving cell configured with EIMTA-MainConfigServCell-r12, the higher layer configured UL/DL configuration can be switched to another configuration by DCI. For example, depending on traffic load, if eNB thinks more DL subframes are needed, then UL/DL configuration with more DL subframes could be indicated (e.g., UL/DL configuration 0 ( UL/DL configuration 3). In this case, for resource utilization perspective, it would be more desirable for the UE to follow UL/DL configuration indicated by DCI rather than the UL/DL configuration, otherwise, the UE will not receive/decode PDSCH in some of DL subframes even if they are available for PDSCH transmission. 

On the other hand, DCI missing case also needs to be taken into consideration. If a UE misses reconfiguration DCI, then the UE will assume the higher layer configured UL/DL configuration while eNB will transmit PDSCH according to the UL/DL configuration indicated by DCI in which case due to discrepancy of UL/DL configurations between UE and eNB, some of K PDSCH transmission will not be correctly received/decoded by UE. As a result, only smaller number of PDSCH transmission than K will be received/decoded, which might impact the reliability of DL. 
Considering these aspects, the following options can be considered:

· Option 1: For a serving cell configured with EIMTA-MainConfigServCell-r12, the K PDSCH transmissions include K DL subframes or special subframes according to the UL/DL configuration indicated by higher layer parameter subframeAssignment for the serving cell. 
· Option 2: For a serving cell configured with EIMTA-MainConfigServCell-r12, the K PDSCH transmissions include K DL subframes or special subframes according to the UL/DL configuration indicated by PDCCH with CRC scrambled by eIMTA-RNTI. 
If option 1 is chosen, more unified UE behavior is defined, but wasting some of DL subframes cannot be avoided and DL latency may increase unnecessarily. If option 2 is chosen, more DL transmission opportunity can be applied to PDSCH repetition, but UE behavior becomes somewhat complicated and if a UE misses reconfiguration DCI, the UE also misses some of DL subframes, which will degrade the reliability of DL as the number of repetitions may not be guaranteed. 

If option 1 is preferred, one thing to be addressed is whether to allow DL scheduling in flexible subframe if eIMTA is configured. At least, to protect on-going PDSCH repetition, scheduling new PDSCH repetition in flexible subframe should be avoided. 

If option 2 is preferred, the case where a UE misses reconfiguration DCI should be taken into account together. 
In summary, for the case where a UE is not configured with eIMTA, our proposals are given as follows, and the corresponding text proposal is provided in the next subsection. 
Proposal 1: For a serving cell not configured with EIMTA-MainConfigServCell-r12, the K PDSCH transmissions include K DL subframes or special subframes according to the UL/DL configuration indicated by higher layer parameter subframeAssignment for the serving cell.
On the other hand, for the case where a UE is configured with eIMTA, the following proposal can be a starting point for discussion:

Proposal 2: 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 the UE does not detect PDCCH with CRC scrambled by eIMTA-RNTI for radio frame(s) including the K PDSCH transmissions, the K PDSCH transmissions include K DL subframes or special subframes according to the UL/DL configuration indicated by higher layer parameter subframeAssignment for the serving cell.

1.2. TP / Pseudo draft CR to 36.213 
	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, 
· 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 the“PDSCH RE Mapping and Quasi-Co-Location Indicator”field is applied to all the k PDSCH data transmissions signaled via PDCCH/EPDCCH with DCI format 2D. 
· 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 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 a given serving cell, if the UE is configured with higher layer parameter blindSlotSubslotPDSCH-Repetitions, the UE shall upon detection of a PDCCH/SPDCCH with DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G with CRC scrambled by C-RNTI in slot/sublot n, intended for the UE, decode, starting from slot/subslot n, the corresponding PDSCH transmission in k consecutive DL slot(s)/subslot(s) according to the PDCCH/SPDCCH information, where the value of k is determined by the repetition number field in the corresponding DCI. For k>1, 

· the UE is not expected to receive the PDSCH data transmissions with more than two transmission layers.
· if the k consecutive DL slots/subslots cross two consecutive subframes with different downlink transmission modes, the UE is not expected to receive the PDSCH data transmissions after the former subframe. 
· for DCI format 7-1F/7-1G, the UE shall assume the value of the DMRS position indicator field (defined in 3GPP TS 36.212 [4]) is set to ‘0’.
· the UE shall assume the modulation and coding scheme corresponding to DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G is determined from MCS indices 0 through 15 if the higher layer parameter MCS-restrictionSlotSubslotPDSCH-Repetitions is set to ‘1’.
· the UE shall assume the “PDSCH RE Mapping and Quasi-Co-Location Indicator” field is applied to all the k PDSCH data transmissions signaled via PDCCH/SPDCCH with DCI format 7-1G.
· the UE shall assume all the k PDSCH data transmissions are received in the same resource blocks. 
· For FDD cell, 
· the UE may assume that the same precoder applies to all scheduled k PDSCH transmissions.
· subslot 0 of a subframe is not counted as a DL subslot for k PDSCH transmissions if the CFI value is 2 or 3.  

· For TDD cell, the UE may assume that the same precoder applies to those of the k scheduled PDSCH transmissions occur between two adjacent special subframes.
<Unchanged parts are omitted>
	End of modifications


