3GPP TSG-RAN WG2 Meeting #113e                                                        R2-2100737
E-Meeting: January 25-February 05, 2021                                     
Agenda item:
9.2.2
Source:
Qualcomm Incorporated
Title:
Applicability of eMTC and NB-IoT feature in NTN 
Document for:
Discussion and Decision
1. Introduction 
The SI for IoT NTN was started via email in RAN2#112e. It can be assumed that the existing features that eMTC and NB-IoT supports today are also supported by eMTC and NB-IoT in NTN given that major specification impact is not expected.
In this document, we further discuss the usefulness and applicability of two features (1) PDCCH-based HARQ-ACK and (2) multiple TBs scheduling in IoT NTN.
2. Discussion 

There are many features in eMTC or NB-IoT that may be useful in NTN, for example, early data transmission (EDT) while other features may be difficult to use, for example, pre-configured UL resource (PUR) due to frequent change in serving cell. Features such as PDCCH-based HARQ-ACK and multi-TBs scheduling can be very useful as they improve throughput and hence, reduce power consumption in IoT NTN.
The purpose of the MPDCCH-based HARQ-ACK is the early termination of the PUSCH transmission. In case of NTN, the MPDCCH-based HARQ-ACK can also be used for various other purposes including early reception of HARQ feedback, early reception of retransmission UL grant or new transmission UL grant to improve the throughput as UE would not need to wait for long RTT. 
As agreed in NR NTN, one possibility to improve throughput (i.e., avoid HARQ stalling) due to large RTT is to allow disabling HARQ retransmission dynamically (i.e., by transmitting the new UL grant) before the decoding result of the PUSCH transmission for the same HARQ process, e.g., for a new transmission, eNB does not have to wait long RTT. However, it is still under discussion if same mechanism is supported in eMTC/NB-IoT in NTN.

In eMTC FD mode in NTN, throughput improvement can be achieved with the configuration of MPDCCH-based HARQ-ACK without any additional change in the specification. Compared to disabling HARQ retransmission mechanism as in NR NTN, one difference in MPDCCH-based HARQ-ACK is that the UL grant in the same HARQ process is sent after the decoding result of the PUSCH transmission. For example, as shown in Figure 1, the red arrow could be an UL grant for a new transmission while remaining repetitions for the previous TB are still being transmitted by the UE. If disabling of UL HARQ retransmission is not supported in eMTC, an offset to start DRX retransmission timer may be needed to take into account the RTT and number of PUSCH repetitions (as HARQ RTT timer is not used when MPDCCH-based HARQ ACK is configured). If disabling of UL HARQ retransmission is supported, no additional change is needed.
Note that this feature is mostly beneficial in case PUSCH repetitions are aggressively configured and eNB does not need all repetitions to decode the PUSCH, i.e., sending the ACK or UL grant for new transmission immediately after decoding result of the previous PUSCH transmission without waiting for UE to finish the transmission of PUSCH repetitions. 
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Figure 1 An example of PDCCH-based HARQ-ACK 
However, this feature is not currently supported in eMTC HD mode and NB-IoT in TN. It is worth to study whether this feature can be supported in eMTC HD mode and NB-IoT in NTN. For example, as shown in Figure 1, if eNB has estimation of UE’s TA (e.g., if UE reports TA in Msg5), it may estimate the right subframe to transmit the PDCCH-based ACK to the UE such that the UE can receive it when in receive mode.
Proposal 1 Study the applicability of PDCCH-based HARQ-ACK in eMTC HD mode and NB-IoT in NTN.

Similarly, to reduce the control channel overhead, multiple TB scheduling was introduced in Release 16. In multiple TB scheduling, a single PDCCH can schedule multiple PUSCH/PDSCH HARQ transmissions for a UE. This is also useful in NTN as this not only reduces the control channel overhead but also reduces delay in scheduling transmissions due to very large propagation delay specially for the eMTC in HD mode and NB-IoT configured with 2 HARQ processes.

Therefore, the applicability of PDCCH-based HARQ-ACK and multiple TB scheduling feature can be studied further as it may have impact on the operation of DRX retransmission timer and interpretation of HARQ-ACK due to very large propagation delay. The start of the DRX retransmission timer may need to be changed if HARQ retransmission is not disabled.
Proposal 2 Further study the impact of PDCCH-based HARQ-ACK and multiple TB scheduling on DRX operation with large propagation delay.

3. Conclusion

Following proposals are made.
Proposal 1
Study the applicability of PDCCH-based HARQ-ACK in eMTC HD mode and NB-IoT in NTN.
Proposal 2
Further study the impact of PDCCH-based HARQ-ACK and multiple TB scheduling on DRX operation with large propagation delay.
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