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1	Introduction
The core-part of the Work Item (WI) on “Additional enhancements for NB-IoT and LTE-MTC” [1] was recently finalized including the specification of the following enhancement for LTE-MTC:
	· [bookmark: _Hlk31052369][bookmark: _Hlk31108863]Support additional PDSCH scheduling delay for introduction of 14-HARQ processes in DL, for HD-FDD Cat M1 UEs. [LTE-MTC] [RAN1]



In this contribution we state our view on the usability of PDSCH repetitions for the 14 HARQ processes feature, which was a discussion that was to be continued during the maintenance phase.
[bookmark: _Ref178064866][bookmark: _Hlk528365764]2	Support of 14 HARQ processes in DL
2.1	Usability of PDSCH repetitions
During RAN1# 107-e, the following agreement on the “Repetition number” field was reached [2]:
	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



[bookmark: _Toc89893568]In RAN1# 107-e, the “Repetition number” field was decided to be kept usable as in legacy for the 14 HARQ processes feature.
[bookmark: _Toc89893569]PDSCH repetitions are suitable to be used for scenarios that do not make use of HARQ-ACK bundling (e.g., 1 HARQ process used along PDSCH repetitions to face adverse radio conditions).
[bookmark: _Toc89893570]Rel-17 delays were not designed to support PDSCH repetitions, thus they are overall not suitable or incompatible with scenarios that make use of HARQ-ACK bundling, except for very specific scenarios e.g., a “mixed no-repetition/repetition scenario” where in a second scheduling cycle there are two HARQ processes where one of them uses no repetition and the other one uses two repetitions.
The “mixed no-repetition/repetition” scenario mentioned in observation 3 is illustrated through the diagram below [3]:
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[bookmark: _Toc89893571]Towards the end of RAN1# 107-e, there was an initial discussion on whether there is a need to include a statement into the technical specifications as to ensure that the “Repetition number field” won’t be misused, or if we can leave it up to the network to make a proper use of the PDSCH repetitions.
The following potential conclusion was drafted [3]:
	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: _Toc89893572]RAN1 considered the following alternatives on the usability of the PDSCH repetitions:
· [bookmark: _Toc89893573]Alt-A: 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.
· [bookmark: _Toc89893574]Alt-B: The usage of the “Repetition Number” field is left up to the eNodeB to handle.
[bookmark: _Toc89893575]Alt-A aims at guaranteeing that the PDSCH repetitions will be used properly without creating incompatibility issues (with this approach all entities are certain about the expected behavior), whereas Alt-B fully relies on the network to do not make any misuse of the PDSCH repetitions for the 14 HARQ processes feature.
[bookmark: _Toc89893576]RAN1 needs to ponder the importance of the extra “mixed” scenarios that would be possible to address with Alt-B, versus the benefits that Alt-A brings in terms of certainty to all entities (e.g., importance for the IODT phase).
4	Conclusion
In the previous sections we made the following observations towards the “Support of additional PDSCH scheduling delay for the introduction of 14-HARQ processes in DL, for HD-FDD Cat-M1 UEs”:

Observation 1	In RAN1# 107-e, the “Repetition number” field was decided to be kept usable as in legacy for the 14 HARQ processes feature.
Observation 2	PDSCH repetitions are suitable to be used for scenarios that do not make use of HARQ-ACK bundling (e.g., 1 HARQ process used along PDSCH repetitions to face adverse radio conditions).
Observation 3	Rel-17 delays were not designed to support PDSCH repetitions, thus they are overall not suitable or incompatible with scenarios that make use of HARQ-ACK bundling, except for very specific scenarios e.g., a “mixed no-repetition/repetition scenario” where in a second scheduling cycle there are two HARQ processes where one of them uses no repetition and the other one uses two repetitions.
Observation 4	Towards the end of RAN1# 107-e, there was an initial discussion on whether there is a need to include a statement into the technical specifications as to ensure that the “Repetition number field” won’t be misused, or if we can leave it up to the network to make a proper use of the PDSCH repetitions.
Observation 5	RAN1 considered the following alternatives on the usability of the PDSCH repetitions:
	Alt-A: 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.
	Alt-B: The usage of the “Repetition Number” field is left up to the eNodeB to handle.
Observation 6	Alt-A aims at guaranteeing that the PDSCH repetitions will be used properly without creating incompatibility issues (with this approach all entities are certain about the expected behavior), whereas Alt-B fully relies on the network to do not make any misuse of the PDSCH repetitions for the 14 HARQ processes feature.

Based on the discussion in the previous sections we propose the following:

Proposal 1	RAN1 needs to ponder the importance of the extra “mixed” scenarios that would be possible to address with Alt-B, versus the benefits that Alt-A brings in terms of certainty to all entities (e.g., importance for the IODT phase).
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