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1	Introduction
In RAN2-119bis meeting, for eMTC over NTN, there was a discussion on early start of drx-RetransmissionTimer due to the gap between the Koffset and UE-eNB RTT which will waste UE’s power consumption. RAN2 agreed that the HARQ RTT timer should be modified to avoid the issue. However, it was not concluded which option should be selected. Hence the issue was postponed to RAN2-120 meeting for further discussion.
Agreements online:
1. RAN2 agrees to align the behaviour of eMTC HARQ RTT Timer to NR NTN, either by changing the offset added (from RTToffset to Koffset + k-Mac, where Koffset is the UE specific Koffset defined in 36.213 section 4.2 and k-Mac is a RRC configured parameter) or by changing the start of the HARQ RTT timer (to be based on UL feedback transmission timing, as for NR NTN). Come back in next meeting on the exact solution.

In this contribution, we want to address the issue and provide our view on the exact solution.
2	Discussion
2.1	DRX HARQ RTT timer for eMTC over NTN
In current MAC specification [1], it was captured that the DRX HARQ RTT timer length should be extended by RTToffset (i.e., UE-eNB RTT) for eMTC NTN. For example, 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 timer expired, the UE should start drx-RetransmissionTimer in which UE will in DRX active status for PDCCH monitoring. 
However, for IoT NTN, the HARQ ACK/NACK feedback should be delayed with Koffset as agreed in RAN1-106 meeting. As illustrated in Figure1, the DRX HARQ RTT Timer is started in the last PDSCH subframe while the UE’s HARQ ACK/NACK feedback should be delayed with Koffset. Correspondingly, the expected 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). When the timer expires the UE starts the drx-RetransmissionTimer to monitor PDCCH for possible (re)transmission grant. In the 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.
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Figure1: example of time relationship and UE HARQ RTT timer for eMTC
As analysis in the contribution [2], if there is a gap between the Koffset and UE RTToffset (e.g., the value of Koffset is larger than the value of RTToffset), it 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.
In RAN2-119bis meeting, it was agreed that the issue should be addressed. There are two options discussed but no conclusion reached:
· Option 1: Change the start of the HARQ RTT timer (to be based on UL feedback transmission timing, as for NR NTN)

· Option 2: Start the HARQ RTT timer based on last PDSCH reception (as legacy eMTC) while change the offset added (from RTToffset to Koffset + k-Mac, where Koffset is the UE specific Koffset defined in 36.213 section 4.2 and k-Mac is a RRC configured parameter)
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’s legacy UE behaviour which may cause big impact to specification. For example, a branch of the DRX procedure (in TS36.321 section 5.7) should be added which is dedicated for NTN to update the start of the HARQ RTT timer referring to UL timing. Furthermore, the timer value should be updated in TS36.321 section 7.7 because it is not (RTToffset +7 +N) anymore. Instead, it should exclude the factor of PUCCH repetition N as well as the the interval between the last repetition of downlink transmission and the first repetition of the transmission of associated HARQ feedback. 
For Option2, the imapct to current specification is quite small since it only has the timer value change in TS36.321 section 7.7. The example speficiation update is captured in [3].
In our understanding, Option2 is prefered in this late stage of Rel-17 to avoid big specification impact.
Proposal 1: For eMTC over NTN,  the HARQ RTT timer value should be updated to change the offset added in the formula (from RTToffset to Koffset + k-Mac, where Koffset is the UE specific Koffset defined in 36.213 section 4.2 and k-Mac is a RRC configured parameter).
3	Conclusion
This document has proposed the following:
Proposal 1: For eMTC over NTN,  the HARQ RTT timer value should be updated to change the offset added in the formula (from RTToffset to Koffset + k-Mac, where Koffset is the UE specific Koffset defined in 36.213 section 4.2 and k-Mac is a RRC configured parameter).
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