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1	Introduction
A CR for HARQ operation for SUO case 1 (FDD cell configured with subframeAssignment-r15) proposing to indicate asynchronous HARQ is used was postponed from last meeting [1]. In this contribution we provide our understanding on this.
2	Discussion
The following agreement for SUO case 1 was made in RAN1 #92 [2]:
	Agreement:
For a UE operating in EN-DC when configured with Case 1 HARQ timing on an FDD PCell
· No changes to the current DCI format size for DCI formats 0 and 1A in the CSS
· UE does not use PHICH
· The UL scheduling/HARQ timing is as follows:
· PUSCH HARQ RTT is 10ms
· UL grant in subframe n scheduled PUSCH in subframe n+4, and the UL grant for the same UL HARQ process occurs in subframe n+10 
· Note: This supersedes previous agreements on the scheduling/HARQ timing for the UL
· The DAI field and the HARQ process number field in DCI formats in the USS follows the design of FDD SCell with TDD PCell
· Support PUCCH format 3/4/5 procedures for HARQ-ACK feedback as in LTE FDD SCell with a TDD PCell, with the following exceptions
· The PUCCH format 1a/1b resource corresponding to a PDSCH scheduled with a DCI is derived based on the resource determination procedure for FDD
· A UE is not expected to receive both unicast PDSCH scheduled by CSS and unicast PDSCH scheduled by USS within a HARQ-ACK bundling window
· If a unicast PDSCH is scheduled in CSS, UE assumes DAI=1
· Note: The above does not change the agreement that LTE UL transmissions only occur in the UL subframes (not including special subframes) of the reference UL/DL configuration
· Note: Per previous agreement, the PDSCH-to-HARQ feedback timing follows the reference UL/DL configuration, for DL assignments in both CSS and USS.



From the above agreement, it should be noted that UL HARQ operation is still synchronous with HARQ RTT of 10ms where PDCCH comes at n+4 and PUSCH retransmission comes at n+10. 
Observation 1: UL HARQ operation for SUO case 1 is synchronous HARQ with RTT of 10ms.
RAN2 captured it with CR1262 in R2-1808280 [3], where the timing of n+6 is captured as UL HARQ RTT Timer. However, UL HARQ RTT Timer is only used for asynchronous HARQ upon expiry of which DRX retransmission timer is started to keep the UE awake for possible retransmissions. 
	36.321 [4]
[bookmark: _Toc526160750]5.7	Discontinuous Reception (DRX)
…A HARQ RTT timer per DL HARQ process (except for the broadcast process) and UL HARQ RTT Timer per asynchronous UL HARQ process is also defined (see subclause 7.7).
When a DRX cycle is configured, the Active Time includes the time while:
-	onDurationTimer or drx-InactivityTimer or drx-RetransmissionTimer or drx-RetransmissionTimerShortTTI or drx-ULRetransmissionTimer or drx-ULRetransmissionTimerShortTTI or mac-ContentionResolutionTimer (as described in subclause 5.1.5) is running; or
-	a Scheduling Request is sent on PUCCH/SPUCCH and is pending (as described in subclause 5.4.4); or
-	an uplink grant for a pending HARQ retransmission can occur and there is data in the corresponding HARQ buffer for synchronous HARQ process; or
-	a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the preamble not selected by the MAC entity (as described in subclause 5.1.4) ; or
-	mpdcch-UL-HARQ-ACK-FeedbackConfig is configured and repetitions within a bundle are being transmitted according to UL_REPETITION_NUMBER.
…
-	if the PDCCH indicates an UL transmission for an asynchronous HARQ process or if an UL grant has been configured for an asynchronous HARQ process for this subframe, or if the PDCCH indicates an UL transmission for an autonomous HARQ process or;
-	if the uplink grant is a configured grant for the MAC entity's AUL C-RNTI and if the corresponding PUSCH transmission has been performed in this subframe:
-	if mpdcch-UL-HARQ-ACK-FeedbackConfig is not configured; or
-	if mpdcch-UL-HARQ-ACK-FeedbackConfig is configured and an UL HARQ-ACK feedback has not been received on PDCCH until the last repetition of the corresponding PUSCH transmission
-	start the UL HARQ RTT Timer for the corresponding HARQ process in the subframe containing the last repetition of the corresponding PUSCH transmission;
-	stop the drx-ULRetransmissionTimer or drx-ULRetransmissionTimerShortTTI for the corresponding HARQ process;
-	if NB-IoT, stop drx-RetransmissionTimer for all DL HARQ processes.



Observation 2: UL HARQ RTT Timer in MAC is only for asynchronous HARQ operation hence not applicable for SUO case 1.
Thus, the addition from the CR1262 on UL HARQ RTT timer for SUO case 1 is incorrect. For synchronous HARQ, the timing has been defined in RAN1 since Rel-8 while MAC only refers to “an uplink grant for a pending HARQ retransmission can occur and there is data in the corresponding HARQ buffer for synchronous HARQ process” as active time for potential retransmission grant. The same should be done for SUO case 1.
Proposal 1: remove “In case of EN-DC, UL HARQ RTT timer is set to 6 subframes for FDD configured with tdm-PatternConfig-r15.” from 36.321.
Proposal 2: send an LS to RAN1 to request RAN1 to capture the timing for SUO case 1 synchronous HARQ operation.
According to the RAN1 agreement, for DL HARQ feedback follows the case of FDD-TDD CA with TDD cell as PCell with the reference UL/DL configuration (subframeAssignment-r15). When we address the issue with CR1196 in R2-1714072 [5], the condition was not complete saying FDD cell always set HARQ RTT Timer to 8 subframes. 
Proposal 3: correct that FDD not configured with subframeAssignment-r15, HARQ RTT Timer is 8 subframe.
	For each serving cell, in case of FDD configuration not configured with subframeAssignment-r15 and in case of Frame Structure Type 3 configuration on the serving cell which carries the HARQ feedback for this serving cell the HARQ RTT Timer is set to 8 subframes. For each serving cell, in case of TDD configuration or FDD with subframeAssignment-r15 configured on the serving cell which carries the HARQ feedback for this serving cell the HARQ RTT Timer is set to k + 4 subframes, where k is the interval between the downlink transmission and the transmission of associated HARQ feedback, as indicated in subclauses 10.1 and 10.2 of [2], and for an RN configured with rn-SubframeConfig [8] and not suspended, as indicated in Table 7.5.1-1 of [11].


3	Conclusion
HARQ operation for SUO case 1 is discussed in this contribution with the following observations and proposals made:
Observation 1: UL HARQ operation for SUO case 1 is synchronous HARQ with RTT of 10ms.
Observation 2: UL HARQ RTT Timer in MAC is only for asynchronous HARQ operation hence not applicable for SUO case 1.
Proposal 1: remove “In case of EN-DC, UL HARQ RTT timer is set to 6 subframes for FDD configured with tdm-PatternConfig-r15.” from 36.321.
Proposal 2: send an LS to RAN1 to request RAN1 to capture the timing for SUO case 1 synchronous HARQ operation.
Proposal 3: correct that FDD not configured with subframeAssignment-r15, HARQ RTT Timer is 8 subframe.
Corresponding CR is provided in [6] and draft LS to RAN1 in [7].
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