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Background
At RAN2#99, RAN2 will receive the LS [1] on UL HARQ processes and collision handling for short processing time with 1ms TTI . According to the LS, the following agreements are made in RAN1#88bis and RAN1#89.

	Agreement 1:
If the UE receives conflicting PHICH with n+4 timing and UL grant with n+3 timing scheduling PUSCH for the same UL subframe of a carrier, only the PUSCH scheduled by UL grant with n+3 timing is transmitted.
Note: This might not have specification impact



	Agreement 2:
· For a HARQ-process with n+4 timing, layer 1 delivers HARQ-ACK to MAC layer regardless of a later received n+3 UL grant detection.
· If there is a collision with an n+3 UL grant, an explicit DCI is required for the retransmission, i.e. autonomous non-adaptive PUSCH retransmission is not adopted


The latest bullet of this agreement implies that in order to resume the HARQ process with the n+4 timing, a new DCI reception for this process is required.

For asynchronous UL HARQ, RAN1 also achieved the following agreements in RAN1#89 meeting.
	Agreement 3:
For a UE configured with n+3 1ms TTI, synchronous UL HARQ is supported for UL transmissions with legacy processing time (n+4)

Agreement 4:
The maximum number of UL HARQ processes for n+3 1ms TTI is the same as for n+4 1ms TTI
· FFS: In case the UE is configured also with sTTI

Agreement 5:
The PUSCH UL HARQ processes of n+3 1ms TTI and n+4 1ms TTI are not shared



In the LS, RAN2 is asked to take the above agreements into consideration in their work, and cover relevant agreements in the RAN2 specification(s). In this contribution, we provide our analysis on agreement 3.
Discussion
Based on agreement 3 in LS, it is known that two kinds of UL HARQ operation should be supported for a UE scheduled with short processing time. The HARQ process corresponding to legacy processing time (n+4) is a synchronous UL HARQ while the process corresponding to short processing time (n+3) is an asynchronous UL HARQ.
In order to cover the RAN1 agreement 3 in the RAN2 specifications, we propose: 
Proposal 1:
· For a UE configured with short processing time, associated uplink HARQ operation should be clarified as: 
· Uplink HARQ operation is asynchronous for HARQ process scheduled using Short Processing Time
· Uplink HARQ operation is synchronous for HARQ process not scheduled using Short Processing Time.
A text proposal (with green wording and strikethrough) is considered to describe proposal 1 as follows:
	===       Text Proposal    (from TS 36.321 V14.3.0 [2]) ===
5.4.2.1	HARQ entity
<--------------------omitted----------------->
[bookmark: OLE_LINK14][bookmark: OLE_LINK18]Uplink HARQ operation is asynchronous for NB-IoT UEs, BL UEs or UEs in enhanced coverage except for the repetitions within a bundle, and in serving cells configured with pusch-EnhancementsConfiguration, and serving cells operating according to Frame Structure Type 3, and for HARQ processes scheduled using Short Processing Time.
<--------------------omitted----------------->



Proposal 2: RAN2 shall consider the text proposal (with green wording and strikethrough) provided in the Annex as a candidate to describe proposal 1.
Conclusion
In this contribution, we provide our analysis on RAN2 specification impacts by taking RAN1 agreement 3 in LS [1] into consideration. In order to cover the RAN1 agreement 3 in the RAN2 specifications, we have the following proposals:
Proposal 1:
· For a UE configured with short processing time, associated uplink HARQ operation should be clarified as: 
· Uplink HARQ operation is asynchronous for HARQ process scheduled using Short Processing time
· Uplink HARQ operation is synchronous for HARQ process not scheduled using Short Processing time.
[bookmark: _GoBack]Proposal 2: RAN2 shall consider the text proposal (with green wording and strikethrough) provided in the Annex as a candidate to describe proposal 1.
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Annex for the Text proposal

	===       Text Proposal    (from TS 36.321 V14.3.0 ) ===
5.4.2.1	HARQ entity
<--------------------omitted----------------->
Uplink HARQ operation is asynchronous for NB-IoT UEs, BL UEs or UEs in enhanced coverage except for the repetitions within a bundle, and in serving cells configured with pusch-EnhancementsConfiguration, and serving cells operating according to Frame Structure Type 3, and for HARQ processes scheduled using Short Processing Time.
<--------------------omitted----------------->
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