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[bookmark: _Ref124589705][bookmark: _Ref129681862][bookmark: OLE_LINK22]Introduction
Discussion took place at RAN1#102e on out-of-order PDSCH-to-HARQ issues (C3, C4) in case of HARQ-ACK information retransmission and in case of scheduling with NNK1, and the following agreement and conclusion were reached based on examples C3 and C4:
Agreement:
When a UE receives a second PDSCH (for DL SPS) after a first PDSCH, where the first PDSCH is not assigned an applicable K1 value in the corresponding first DCI format,
· the UE transmits HARQ-ACK for the first PDSCH:
· if the UE detects a second DCI format in any PDCCH monitoring occasion after the first DCI format where the second DCI format assigns an applicable K1 value for the first PDSCH (as specified in TS38.213 section 9.1.3) that corresponds to HARQ-ACK timing no later than the HARQ-ACK timing assigned for the second PDSCH
· Otherwise, the UE does not multiplex the HARQ-ACK information for the first PDSCH in a PUCCH or PUSCH transmission, unless a HARQ-ACK information retransmission is requested later than the HARQ-ACK timing assigned for the second PDSCH.
· FFS: Which codebook type(s) can be used for the HARQ-ACK information retransmission

Conclusion:
If the UE is provided with pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16 or with pdsch-HARQ-ACK-OneShotFeedback-r16:
· In a given scheduled cell, the UE is not expected to receive a first PDSCH and a second PDSCH, starting later than the first PDSCH, with its corresponding initial HARQ-ACK transmission occasion assigned to be transmitted on a resource ending before the start of a different resource for the initial HARQ-ACK transmission occasion assigned to be transmitted for the first PDSCH.
· This clarifies that examples C4-Case1 and C4-Case2, as discussed in R1-2007390, are allowed

The following cases were discussed with respect to out-of-order PDSCH-to-HARQ:

C3-case1: example from R1-2004445 (with NNK1, missed DCI and DL SPS).
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C3-case2: example in Fig 1 in R1-2005907 (with NNK1, DL SPS but without a missed DCI).
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C4-case1: example in Fig 2 in R1-2005811 (HARQ-ACK retransmission using enhanced type-2 codebook due to a missed PUCCH, no DL SPS) where PUCCH3 includes re-transmission for both groups (and the same example where PUCCH3 carries a type-3 codebook instead of enhanced type-2 codebook). 
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C4-case2: example in Fig 2 in R1-2005811 (HARQ-ACK retransmission using enhanced type-2 codebook due to a missed PUCCH, no DL SPS) where only the missed group is re-transmitted.
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C4-case3: example where a PDSCH scheduled with a NNK1 value is not assigned a PUCCH by the next DCI, which only schedules another PDSCH group without requesting feedback for both groups (with NNK1, enhanced Type-2 codebook, no DL SPS, no missed DCI, no missed PUCCH).
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[bookmark: OLE_LINK13][bookmark: OLE_LINK36]Out of order issue for NNK1
For C3-case1 and C3-case2 involving DL SPS, it was agreed that HARQ-ACK information retransmission can be requested later than the HARQ-ACK timing assigned for the second PDSCH, but it is FFS which codebook type(s) can be used for the HARQ-ACK information retransmission.
One important question is whether the first PUCCH assigned to correspond to a numerical K1 value can be considered a re-transmission for the first PDSCH that was scheduled with NNK1 value.
The gNB could consider that it sent a DCI format indicating a numerical K1 value, but didn’t transmit it because it could not initiate a COT. Although the UE is never aware of this, from the gNB’s perspective the next DCI providing a value of K1 is assigned a re-transmission of HARQ information. The gNB could decide to always make such assumption.
[bookmark: _GoBack]Observation 1: Any HARQ information transmission for a PDSCH initially scheduled with NNK1 value should be considered as a HARQ re-transmission by the network and by the UE.
Proposal 1: gBN can choose either Type3 codebook or enhanced Type2 codebook for requesting HARQ-ACK information retransmission of a first PDSCH (initially scheduled with NNK1 value earlier than a DL SPS PDSCH), where the request for HARQ-ACK information retransmission is received later than the HARQ-ACK timing assigned for the DL SPS PDSCH.

Clarification for OOO with HARQ-ACK retransmission 
The conclusion clarifying that C4-case1 and C4-case2 are allowed is not visible in the specifications. This may still lead to wrong implementation.
Proposal 2: Reflect the conclusion for C4-case1 and C4-case 2 in the specifications.

TP#1 for TS 38.214 Clause 5.1
============================= Unchanged part omitted ============================

[bookmark: OLE_LINK75]A UE shall upon detection of a PDCCH with a configured DCI format 1_0, 1_1 or 1_2 decode the corresponding PDSCHs as indicated by that DCI. For any HARQ process ID(s) in a given scheduled cell, the UE is not expected to receive a PDSCH that overlaps in time with another PDSCH. The UE is not expected to receive another PDSCH for a given HARQ process until after the end of the expected transmission of HARQ-ACK for that HARQ process, where the timing is given by Clause 9.2.3 of [6]. In a given scheduled cell, the UE is not expected to receive a first PDSCH and a second PDSCH, starting later than the first PDSCH, with its corresponding HARQ-ACK initially assigned to be transmitted on a resource ending before the start of a different resource for the HARQ-ACK initially assigned to be transmitted for the first PDSCH, where the two resources are in different slots for the associated HARQ-ACK transmissions, each slot is composed of symbols [4] or a number of symbols indicated by subslotLength-ForPUCCH if provided, and the HARQ-ACK for the two PDSCHs are associated with the HARQ-ACK codebook of the same priority. In a given scheduled cell, the UE is not expected to receive a first PDSCH, and a second PDSCH, starting later than the first PDSCH, with its corresponding HARQ-ACK initially assigned to be transmitted on a resource ending before the start of a different resource for the HARQ-ACK initially assigned to be transmitted for the first PDSCH if the HARQ-ACK for the two PDSCHs are associated with HARQ-ACK codebooks of different priorities. For any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start receiving a first PDSCH starting in symbol j by a PDCCH ending in symbol i, the UE is not expected to be scheduled to receive a PDSCH starting earlier than the end of the first PDSCH with a PDCCH that ends later than symbol i. In a given scheduled cell, for any PDSCH corresponding to SI-RNTI, the UE is not expected to decode a re-transmission of an earlier PDSCH with a starting symbol less than N symbols after the last symbol of that PDSCH, where the value of N depends on the PDSCH subcarrier spacing configuration , with N=13 for =0, N=13 for =1, N=20 for =2, and N=24 for =3.
============================= Unchanged part omitted ============================

Conclusion 
Based on the discussion, we have the following observation and proposals:
Observation 1: Any HARQ information transmission for a PDSCH initially scheduled with NNK1 value should be considered as a HARQ re-transmission by the network and by the UE.
Proposal 1: gBN can choose either Type3 codebook or enhanced Type2 codebook for requesting HARQ-ACK information retransmission of a first PDSCH (initially scheduled with NNK1 value earlier than a DL SPS PDSCH), where the request for HARQ-ACK information retransmission is received later than the HARQ-ACK timing assigned for the DL SPS PDSCH.
Proposal 2: Reflect the conclusion for C4-case1 and C4-case 2 in the specifications with TP#1.
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