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[bookmark: _Ref349588338]1. Introduction
In RAN1#92Bis meeting, the following agreements were made [1]:
Agreement:
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]PDCCH indicates number of PDSCH transmissions associated with the PDCCH. PDCCH may or may not be transmitted with a PDSCH repetition. PDSCH transmissions can be soft combined after a PDCCH is successfully received
· The number of transmissions, k, is the number of PDSCH transmissions associated with the PDCCH starting with the current TTI
· FFS: Values for k
· FFS: What the UE does with PDCCHs received for the TB after a successfully received PDCCH within the repetition window
Agreement:
Supporting repetition based PDSCH reception is a UE capability. 
· FFS: Details of capabilities and how they are signalled.
Agreement:
The UE shall discard any PDSCH assignment for a (s)TTI in a serving cell with CRC scrambled with C-RNTI, if PDSCH by means of blind repetition is being received in that (s)TTI in the same serving cell.
Agreement:
Blind/HARQ-less PDSCH repetitions are enabled by RRC configuration. If configured, a single DCI format is used to schedule PDSCH with a given TTI length. There is a field in the DCI that indicates the number of PDSCH transmissions k associated with the DCI, where k >= 1. 
· FFS on DCI content
Working assumption:
For HARQ for repeated PDSCH transmissions, the UE shall report HARQ feedback with the timing given by the last PDSCH repetition.
Based on above agreements, this contribution mainly discussed remaining issues of blind/HARQ-less PDSCH repetition for URLLC. 
2. Discussion
DCI design
In the last meeting, one agreement on blind/HARQ-less PDSCH repetition is that “The number of transmissions, k, is the number of PDSCH transmissions associated with the PDCCH starting with the current TTI. FFS: Values for k”. Based on the simulation results, 4 repetitions (for both PDCCH and PDSCH) shall be able to achieve the performance requirement [2].  On the other hand, considering 1ms latency requirement, there are only 6 sTTIs within 1ms. Since UE needs some time to decode PDSCH and PDCCH, therefore, too large number is not usefully. Another agreement is that “PDCCH indicates number of PDSCH transmissions associated with the PDCCH. PDCCH may or may not be transmitted with a PDSCH repetition”. Considering PDCCH may be transmitted with each PDSCH repetition, the candidate value of k can be any one less than the maximum value. Thus, the set for k repetitions needs to be consecutive number. Therefore, {1, 2, 3, 4} can be considered as the candidate value of k for PDSCH repetition number. 
Proposal #1: {1, 2, 3, 4} is supported as the value of k for PDSCH repetition number. 
Considering the reliability requirement of 10-4~10-5 error probability, a high coding rate with a high modulation order is not recommended, i.e., 16QAM and 64QAM may not be supported. With truncating current MCS table as showed in following table 1, current 5bits MCS field can be reduced to 3 bits. And, the saved 2bits can be used for indication of PDSCH repetition number, e.g., 2 bits indication for the value {1, 2, 3, 4} of k.
Proposal #2: Current 5 bits MCS field can be reduced to 3 bits via truncating current MCS table, and the saved 2bits can be used for indication of PDSCH repetition number. 
However, considering UE may have other traffic which may not have 1ms latency requirement, or legacy sTTI requirement, it also make sense to support legacy MCS configuration. In order to avoid RRC reconfiguration, 1 bit flag to indicate PDSCH repetition or not can be added in DCI, i.e., when flag = “1”, MCS will be truncated and 2 bits are used to indicate repetition number; when flag = “0”, legacy DCI is used. This can support 4 values of repetitions with additional 1 bit and support all the legacy configuration.
[bookmark: _GoBack]Proposal #3: 1 additional bit in DCI can be considered as a flag to indicate with/without PDSCH repetition.  
HARQ-ACK
For HARQ-ACK feedback for PDSCH repetition, a reasonable HARQ-ACK feedback timing should be given by the last PDSCH repetition, which is applied for PDSCH repetition in NB-IOT and eMTC system. However, between the last PDSCH repetition and the corresponding HARQ-ACK feedback, the same HARQ process shouldn’t be scheduled regardless of retransmission or new transmission. And, UE doesn’t expect to receive a PDSCH assignment for the same HARQ process within the preparation time of HARQ-ACK feedback, which is the same as legacy.
Proposal #4: Confirm the working assumption “For HARQ for repeated PDSCH transmissions, the UE shall report HARQ feedback with the timing given by the last PDSCH repetition”. 
Proposal #5: Between the last PDSCH repetition and the corresponding HARQ feedback, the same HARQ process shouldn’t be scheduled regardless of retransmission or new transmission. 
UE capability
In the last meeting, one agreement on UE capability is that “Supporting repetition based PDSCH reception is a UE capability. FFS: Details of capabilities and how they are signaled”. For the UE with the capability of supporting repetition based PDSCH reception, a new DCI format with indication field of repetition number should be supported. And, the main capability should be able to support soft combination of PDSCH repetitions to improve PDSCH reliability. 
Proposal #6: For a UE with the capability of supporting repetition based PDSCH reception, soft combination of PDSCH repetition indicated with one DCI should be supported.
3. Conclusion
In this paper, remaining issues of blind/HARQ-less PDSCH repetition was discussed for URLLC. Based on the discussion, we have the following proposals: 
Proposal #1: {1, 2, 3, 4} is supported as the value of k for PDSCH repetition number. 
Proposal #2: Current 5 bits MCS field can be reduced to 3 bits via truncating current MCS table, and the saved 2bits can be used for indication of PDSCH repetition number. 
Proposal #3: 1 additional bit in DCI can be considered as a flag to indicate with/without PDSCH repetition.  
Proposal #4: Confirm the working assumption “For HARQ for repeated PDSCH transmissions, the UE shall report HARQ feedback with the timing given by the last PDSCH repetition”. 
Proposal #5: Between the last PDSCH repetition and the corresponding HARQ feedback, the same HARQ process shouldn’t be scheduled regardless of retransmission or new transmission. 
Proposal #6: For a UE with the capability of supporting repetition based PDSCH reception, soft combination of PDSCH repetition indicated with one DCI should be supported.
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