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1 Background
In RAN1#106b-e, the following agreements and working assumptions were reached regarding the support of 14 HARQ processes and scheduling delay:

Working Assumption
[bookmark: _Hlk84427629]For the joint encoding of “PDSCH Scheduling delay” and “HARQ-ACK delay” when Alt-2e is configured, the HARQ-ACK delay set has a size of:
· Alt-C:
· 12 elements: HARQ-ACK delay set = {a, b, c, d, e, f, g, h, i, j, k, l} for the PDSCH Scheduling delay expression associated to the delay of 2.
· 10 elements: HARQ-ACK delay set = {o, p, q, r, s, t, u, v, x, w} for the two PDSCH Scheduling delay expressions associated to the delay of 7.
· FFS: The values of {a, b, c, d, e, f, g, h, i, j, k, l}, {o, p, q, r, s, t, u, v, x, w} where some of these elements may share the same value.
Agreement
The Rel-17 14 HARQ processes feature only applies to User Specific Search Space (USS).

Agreement (completed and confirmed on Oct 22nd)
In Rel-17, for the 14 HARQ processes feature the “HARQ-ACK process number” field uses 4-bits.
· The mapping associated to the 4-bits of this field is updated to include the newly added HARQ processes (i.e., 11th, 12th, 13th, and 14th HARQ processes).
Agreement
In Rel-17, for the 14 HARQ processes feature the following updates on the technical specification are to be performed.
· The maximum number of received PDSCH receptions pending HARQ-ACK is set to W = 12 (in Sect. 7.3.1 of TS 36.213) when the UE is configured with 14 HARQ processes.
Agreement
In Rel-17, one option will be down selected from Opt-2 and Opt-3 for the 14 HARQ processes feature the “Repetition number” field in RAN1#107e:
· Opt-2: 0-bits when the 14 HARQ processes feature is configured (i.e., 2-bits from this field become available for jointly-encoding purposes).
· Opt-3: 2-bits as in legacy.
In this contribution we present our views on the remaining issues for 14 HARQ processes.

2 Details for Alt-2e
In the previous meeting, after some discussion, a compromise was reached on the number of values for the PDSCH delays of 2 and 7. We propose to confirm the working assumption as follows:

Proposal 1: Confirm the following working assumption: 
For the joint encoding of “PDSCH Scheduling delay” and “HARQ-ACK delay” when Alt-2e is configured, the HARQ-ACK delay set has a size of:
· Alt-C:
· 12 elements: HARQ-ACK delay set = {a, b, c, d, e, f, g, h, i, j, k, l} for the PDSCH Scheduling delay expression associated to the delay of 2.
· 10 elements: HARQ-ACK delay set = {o, p, q, r, s, t, u, v, x, w} for the two PDSCH Scheduling delay expressions associated to the delay of 7.
· FFS: The values of {a, b, c, d, e, f, g, h, i, j, k, l}, {o, p, q, r, s, t, u, v, x, w} where some of these elements may share the same value.

The remaining detail on alt-2e is on the detailed values for the HARQ-ACK delay sets. We determined a set of values based on these principles:
· It is not necessary to have consecutive HARQ-ACK values (e.g. as in range1 in current specification).
· For the delay of 7, we should also account for the case where the PDSCH scheduled with a delay of 7 are at the end of a ‘data burst’ and, therefore, have a small HARQ-ACK value. Thus, we should allocate small HARQ-ACK delays for the scheduling delay of 7 as well.

Proposal 2: The values for the HARQ-ACK delay set are:
· Delay of 2 (12 elements): {a, b, c, d, e, f, g, h, i, j, k, l} = {4, 5, 6, 7, 9, 11, 13, 15, 17, 19, 21}
· Delay of 7 (10 elements): {o, p, q, r, s, t, u, v, x, w} = {4, 6, 9, 11, 13, 15, 17, 19, 21}
NOTE: The underlined values are not in ‘range1’ in current TS 36.213.

3 Repetition number field
The WID objective under discussion in this agenda item was motivated by increasing the data rate for the case of PDSCH without repetitions. In some cases, however, it may be necessary to enable PDSCH repetition (e.g. in the case of rapid deterioration of the radio conditions). Thus, the UE could be configured simultaneously with PDSCH repetition and 14 HARQ processes, although the operation of 14 HARQ processes simultaneously with PDSCH repetition may not be optimized. It should also be supported to dynamically switch (by scheduling) between 14 HARQ processes scheduling (with PDSCH scheduling delay and HARQ-ACK bundling), 10 HARQ processes (with HARQ bundling), and Rel-13 (no bundling, support of repetitions):
Proposal 3: For a UE configured with 14 HARQ processes, the “repetition number field” is 2-bits as in legacy (Option 3)

4 Summary of proposals
In this contribution we presented our views on remaining issues for the support of 14 HARQ processes for eMTC. We made the following proposals:

Proposal 1: Confirm the following working assumption: 
For the joint encoding of “PDSCH Scheduling delay” and “HARQ-ACK delay” when Alt-2e is configured, the HARQ-ACK delay set has a size of:
· Alt-C:
· 12 elements: HARQ-ACK delay set = {a, b, c, d, e, f, g, h, i, j, k, l} for the PDSCH Scheduling delay expression associated to the delay of 2.
· 10 elements: HARQ-ACK delay set = {o, p, q, r, s, t, u, v, x, w} for the two PDSCH Scheduling delay expressions associated to the delay of 7.
· FFS: The values of {a, b, c, d, e, f, g, h, i, j, k, l}, {o, p, q, r, s, t, u, v, x, w} where some of these elements may share the same value.

Proposal 2: The values for the HARQ-ACK delay set are:
· Delay of 2 (12 elements): {a, b, c, d, e, f, g, h, i, j, k, l} = {4, 5, 6, 7, 9, 11, 13, 15, 17, 19, 21}
· Delay of 7 (10 elements): {o, p, q, r, s, t, u, v, x, w} = {4, 6, 9, 11, 13, 15, 17, 19, 21}
NOTE: The underlined values are not in ‘range1’ in current TS 36.213.

Proposal 3: For a UE configured with 14 HARQ processes, the “repetition number field” is 2-bits as in legacy (Option 3)
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