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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The WID for Rel-17 enhancements for LTE-MTC [1] includes an objective to support 14 HARQ for increasing the peak data rate for HD-FDD MTC UEs. 
In RAN1 #107-e, the following agreements of HARQ-ACK delay solution and the joint DCI field were achieved:
	[bookmark: _Hlk93993649]Agreement
Confirm the following Working Assumption:
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.
Agreement
For the joint encoding of “PDSCH Scheduling delay” and “HARQ-ACK delay” when Alt-2e is configured, the HARQ-ACK delay sets consist of the following elements:
· Alt-C2:
· 12 elements: HARQ-ACK delay set = {4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 15, 17} for the PDSCH Scheduling delay expression associated to the delay of 2.
· 10 elements: HARQ-ACK delay set = {4, 5, 10, 12, 13, 14, 15, 16, 17, 18} for the two PDSCH Scheduling delay expressions associated to the delay of 7.

Agreement
In Rel-17, for the 14 HARQ processes feature the “Repetition number” field is:
         Opt-3: 2-bits as in legacy
Note: Further optimization for using Repetition number” field is not pursued

Agreement
In Rel-17, for the 14 HARQ processes feature the “HARQ-ACK delay” field is:
         0-bits when the 14 HARQ processes feature is configured (i.e., 3-bits from this field become available for jointly-encoding purposes).


In this contribution, we discuss the leftover for the 14 HARQ processes feature to support 14 HARQ processes for HD-FDD MTC UEs.
Discussion
The usage of the “Repetition Number” field
In RAN1#107-e, companies discussed Alt-A and Alt-B solutions for the usage of the “Repetition Number” field for Rel-17 14 HARQ processes feature, as shown in the following table.
	Potential Conclusion:
· Alt-A:
In Rel-17 for the 14 HARQ processes feature, the usage of the “Repetition Number” field follows the legacy behavior where if the “HARQ-ACK bundling flag” field is set to 1 the UE shall assume that the PDSCH repetitions equal 1.
· Note 1: There is no impact on TS 36.212.
· Note 2: TS 36.213 to capture that the above legacy behavior also applies for the 14 HARQ processes feature.
 
· Alt-B:
In Rel-17 for the 14 HARQ processes feature, the usage of the “Repetition Number” field is left up to the eNodeB to handle.



[bookmark: _GoBack]In RAN1#107-e, it has been agreed that for the 14 HARQ processes feature the “Repetition Number” field is 2-bits as legacy and further optimization for using “Repetition Number” field is not pursued. It is noted that the “Repetition Number” field is not removed or set to 0-bit for the 14 HARQ processes feature, and thus the PDSCH repetition may be scheduled if the channel conditions becomes worse. We don’t see the necessity of Alt-A to limit the usage of PDSCH repetition for the 14 HARQ processes feature.
Without the limitation of Alt-A, it can be left to the eNB to handle whether the HARQ-ACK of PDSCH repetitions is feedback with HARQ-ACK bundling or not. The eNB scheduler can determine it based on the channel condition, delay of HARQ-ACK feedback, the overhead of PUCCH resources.  Therefore, we propose to adopt Alt-B.
Proposal 1: For the 14 HARQ processes feature, the usage of the “Repetition Number” field is left up to the eNodeB to handle.
Furthermore, it should be noted that the eNB should schedule the repetition properly to ensure that the HARQ-ACK delay would not exceed the range if Alt-B is adopted. 

[bookmark: _Ref129681832][bookmark: _Ref457987380]Conclusions
In this contribution, we discussed remaining issues on introducing 14 HARQ for HD-FDD MTC UEs, and the following proposal is given:
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1: For the 14 HARQ processes feature, the usage of the “Repetition Number” field is left up to the eNodeB to handle.
References
[bookmark: _Ref520312828][bookmark: _Ref7030478][bookmark: _Ref19176778]RP-201306, “WID revision: Additional enhancements for NB-IoT and LTE-MTC”, Huawei, HiSilicon, RAN#88e, E-meeting, June 2020.
