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1	Introduction
In RAN2-119 meeting, for IoT NTN, there was a discussion on whether there is issue on the start of drx-RetransmissionTimer/drx-InactivityTimer when the HARQ RTT Timer expires. However, it was not concluded. Hence the issue was postponed to RAN2-119bis meeting for further discussion.
In this contribution, we want to address the issue and provide our view on the solution.
2	Discussion
RAN1-106 meeting agreed that the HARQ ACK/NACK feedback should be delayed with Koffset as compared to the transmission as per current specification where the Koffset is the result of cell-specific Koffset (indicated by SIB) minus UE-specific Koffset (indicated by MAC CE).  The cell-specific Koffset is intended as a rough value that applies to all UEs in the cell while the UE-specific Koffset is a delta that is applied on the top. With the UE reported Timing Advance, it is possible to assist network to configure the UE with a proper UE-specific K_offset, which may reduce the UL latency (e.g., the final Koffset is close to the UE-eNB RTT).
	Agreement: 
For eMTC, on reception of a PDSCH ending in subframe n, the corresponding HARQ-ACK feedback on PUCCH is transmitted with a delay of Koffset as compared to transmission as per current specification.
For NB-IoT, a UE upon detection of a NPDSCH transmission for which it should provide an ACK/NACK feedback, shall transmit the HARQ ACK/NACK with a delay of Koffset as compared to transmission as per current specification.
[bookmark: _Toc415085441]36.213 6.1.1	Timing
Throughout this clause, for a BL/CE UE, if the UE is configured with the higher layer parameter CellSpecificKoffset,
-	 where
	 is the parameter CellSpecificKoffset provided by higher layers, and
	 is the parameter UESpecificKoffset provided by higher layers, otherwise 
otherwise, 
-	, .



Since the Timing Advance reporting is an optional UE capability, UE may not support the function hence eNB cannot configure the UE-specific Koffset to UE. In this case, UE should apply the cell specific Koffset to delay the HARQ ACK/NACK feedback.  
Furthermore, according to TS36.321 section 5.7, for IoT NTN, the DRX HARQ RTT Timer is started in the subframe containing the last repetition of the corresponding PDSCH reception. If a HARQ RTT Timer expires, the UE shall start the drx-RetransmissionTimer and drx-InactivityTimer (for NB-IoT) . When these timers are running the UE is in Active Time, during which the UE shall monitor the PDCCH for possible retransmission or new transmission grant. 
	-	if the PDCCH indicates a DL transmission or if a DL assignment has been configured for this subframe:
-	if the UE is an NB-IoT UE, a BL UE or a UE in enhanced coverage:
-	if lower layers have indicated scheduling of transmission of multiple TBs:
-	start the HARQ RTT Timers for all HARQ processes corresponding to the scheduled TBs in the subframe containing the last repetition of the PDSCH corresponding to the last scheduled TB;
-	else:
-	start the HARQ RTT Timer for the corresponding HARQ process in the subframe containing the last repetition of the corresponding PDSCH reception;
…
-	if a HARQ RTT Timer expires in this subframe:
-	if the data of the corresponding HARQ process was not successfully decoded:
-	start the drx-RetransmissionTimer or drx-RetransmissionTimerShortTTI for the corresponding HARQ process;
-	if NB-IoT:
-	if lower layers had indicated multiple TBs were scheduled for the associated expired HARQ RTT Timer:
-	start or restart drx-InactivityTimer when all HARQ RTT Timers have expired;
-	else:
-	start or restart the drx-InactivityTimer
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Figure1: example of time relationship and UE HARQ RTT timer for eMTC
As illustrated in Figure1, since the DRX HARQ RTT Timer is started in the last PDSCH subframe and the UE’s HARQ ACK/NACK feedback should be delayed with Koffset, the UE HARQ RTT timer can be calculated as T_proc(4 ms) + Koffset – T_TA + T_p2 + N (PUCCH repetition factor) + T_proc (3ms) + T_p1 =   Koffset + 7 ms + N (PUCCH repetition factor) hence when the timer expires the UE starts the drx-RetransmissionTimer to monitor PDCCH for possible (re)transmission grant. In the above figure the values T_p1 and T_p2 represent the DL and UL propagation delay respectively, while T_proc (x ms) represents the processing delay which is assumed to be 4 ms on the UE side and 3 ms on the eNB side.
However, in current specification, it was agreed the legacy DRX HARQ RTT timer length should be extended by RTToffset (i.e., UE-eNB RTT in IoT NTN). E.g., for eMTC with single TB scheduled, the HARQ RTT Timer corresponds to 7ms + N + RTToffset, where N is the used PUCCH repetition factor. 
If the UE only applies the cell specific Koffset (i.e., without UE-specific Koffset) to delay the HARQ ACK/NACK feedback, the gap between the Koffset and UE RTToffset (e.g., the value of Koffset is larger than the value of RTToffset) will cause the DRX HARQ RTT timer defined in current specification expires earlier than expectation. In other words, the DRX HARQ RTT timer is expected to expire after Koffset +7 + N while it expires after RTToffset +7 +N. Consequently, it will result in the early start of drx-RetransmissionTimer to monitor PDCCH which will waste UE’s power consumption.
Observation 1: UE may start the drx-RetransmissionTimer earlier than expected due to the gap between the cell-specific Koffset and UE-eNB RTT, which will waste UE’s power consumption.
Though the network may frequently update the cell specific Koffset to match the RTToffset to avoid the issue, it is costly to address the issue with additional signalling. A solution to define a “right” DRX behaviour is preferred.
In the email discussion [1], there are two options discussed in last meeting.
· Option1: Start the HARQ RTT timer based on last PUCCH/PUSCH used for transmitting HARQ feedback to avoid the impact of Koffset 
· The HARQ RTT timer value should be updated to RTToffset plus legacy UL HARQ RTT timer (instead of legacy HARQ RTT timer to exclude the impact of N PUCCH repetitions as well as UE processing time)
· Option2: Start the HARQ RTT timer based on last PDSCH reception while correcting/adjusting the HARQ RTT timer calculation to include Koffset (and Kmac if it is defined).
· The HARQ RTT timer value should be updated to Koffset + Kmac + legacy HARQ RTT timer (as we illustrated in Figure1)
For Option1, it is somehow aligned with the principle in NR NTN where the drx-HARQ-RTT-TimerDL is started based on the timing of PUCCH feedback. However, it is not aligned with eMTC/NB-IoT’s legacy UE behaviour which may cause big impact to specification. For Option2, the imapct to current specification is quite small since it only has the timer value change. 
In our understanding, Option2 is prefered in this late stage of Rel-17 to avoid big specification impact.
Proposal 1: For IoT NTN,  the HARQ RTT timer value should be updated to Koffset + Kmac + legacy HARQ RTT timer in MAC specification.
3	Conclusion
This document has made the following observation:
Observation 1: UE may start the drx-RetransmissionTimer earlier than expected due to the gap between the cell-specific Koffset and UE-eNB RTT, which will waste UE’s power consumption.
And proposed the following:
Proposal 1: For IoT NTN,  the HARQ RTT timer value should be updated to Koffset + Kmac + legacy HARQ RTT timer in MAC specification.
Reference
[1] R2-2208780 Report of [AT119-e][106][IoT-NTN]MAC corrections, MediaTek



image1.png
PDSCH PDCCH

gNB tx E I |:|

T pl | Topl

\ T_Proc (3ms) o
UE rx E / I |:|

Proc (4ms) T _Proc (4ms)
Tj:\k(cl)J; altjt-osr;‘mous + common) : 500 m ﬂ |
UE tx Ll / R
T_;<H/ 1 {2

gNB rx I | I |:|

PUCCH

»

UE HARQ RTT timer Start drx-RetransmissionTimer




