
3GPP TSG RAN WG1 #103-e

R1-2008258
e-Meeting, October 26th – November 13th, 2020
Source:
OPPO

Title:
Discussion on necessary changes to support NB-IoT/eMTC over NTN 

Agenda Item:
8.15.2
Document for:
Discussion and Decision

1. Introduction

In this contribution, we discuss the necessary changes to be applied for NB-IoT/eMTC over NTN. 
2. Discussion
2.1. Initial access

For IoT over NTN, the coverage analysis is of paramount importance in particular for GEO satellite scenario. The IoT coverage especially for uplink coverage might be limited. To address this topic, we believe that at least the PRACH link budget needs to be studied and potential coverage enhancement, e.g. repetition, new PRACH format, can be considered. Moreover, when a non-GNSS capable device is considered, further enhancement that addresses the orthogonal issue due to non-ideal timing advance (TA) shall be studied. 
Proposal 1: coverage enhancement for initial access shall be studied. 

2.2. UL time and frequency synchronization

In NTN system, its long propagation delay is an obvious difference compared with terrestrial network. The enhancement has been discussed and detailed design solutions have been working on for NR-NTN. For NB-IoT/eMTC, there is no exemptions of avoiding this issue. Thus, how to deal with long propagation delay is an important item for the enhancement. 

In fact, from the experience of the NR-NTN work, the TA pre-compensation for Msg 1 transmisison, and potential TA maintenance are request to rely on UE autonomous TA estimation. The power consumption for UE autonomous TA pre-compensation has not yet been evaluated. Moreover, when it comes to certain satellite deployment scenarios, e.g. LEO with earth moving beams, the UE device battery may be drained quite fast if we factor in also the necessary measurement. In this case, the solution should also consider the power consumption limit for IoT devices. 
With the above reasoning, we suggest that the time and frequency synchronization should study the cases with and without GNSS-capable devices. 

Proposal 2: time and frequency synchronization shall factor in the power consumption limits. 

Proposal 3: both GNSS-capable and incapable devices can be studied. 

2.3. Timing relationship

The timing relationship issue origins from the long propagation delay and the same issue was discussed in NR-NTN already and the following agreement has been made in RAN1#102-e meeting.
Agreement:
· Introduce K_offset to enhance the following timing relationships:
· The transmission timing of DCI scheduled PUSCH (including CSI on PUSCH).
· The transmission timing of RAR grant scheduled PUSCH.

· The transmission timing of HARQ-ACK on PUCCH.

· The CSI reference resource timing.

· The transmission timing of aperiodic SRS.

· Note: Additional timing relationships that require K_offset of the same or different values can be further identified.

We believe that the study on timing relationship for IoT can follow the same principle as NR-NTN. 

Proposal 4: timing relationship for IoT can follow the same principle as NR-NTN design. 
2.4. HARQ related enhancement

In NR-NTN, the HARQ enhancement mainly focused on the use case of high throughput enabling in the long propagation delay environment. To this, HARQ process number extension and HARQ disabling were agreed to be adopted as the throughput enhancement solutions. When it comes to IoT services, we believe that in the earlier IoT-NTN release, high throughput is not a typical scenario. With this reason, we believe that the HARQ process number extension and HARQ disabling are not necessary for IoT-NTN. 
On the other hand, the transmission repetitions might need further study to ensure the current NB-IoT can meet the coverage requirement in NTN system. 

Proposal 5: NR-NTN HARQ enhancement cases shall be justified if necessary for IoT-NTN.  

Proposal 6: transmission coverage enhancement shall be studied. 

2.5. Beam management

When LEO satellite deployment scenarios are considered, there are many potential issues identified in NR-NTN SI/WI.  The origin of the issue is the high mobility of the LEO satellite and the moving beam on earth. Inter-beam interference control becomes crucial and frequency reuse greater than 1 needs to be considered. The resulting challenges are the handling of beam management. Although the solutions are still under discussion. The mechanism adopted for NR-NTN might not be straightforwardly applicable for IoT device. Moreover as mentioned previously, the IoT device power consumption is a critical design criterion. Thus, we believe that GEO satellite or LEO with earth fixed beam might be a good starting deployment scenarios for conducting the IoT-NTN work. 

Proposal 7: GEO or LEO with earth fixed beam can be a typical deployment scenario for IoT-NTN work in the earlier release.  
3. Conclusion
In this contribution, we discuss the necessary changes to be applied for NB-IoT/eMTC over NTN and have made the following proposals. 
Proposal 1: coverage enhancement for initial access shall be studied. 

Proposal 2: time and frequency synchronization shall factor in the power consumption limits. 

Proposal 3: both GNSS-capable and incapable devices can be studied. 
Proposal 4: timing relationship for IoT can follow the same principle as NR-NTN design. 

Proposal 5: NR-NTN HARQ enhancement cases shall be justified if necessary for IoT-NTN.  

Proposal 6: transmission coverage enhancement shall be studied. 

Proposal 7: GEO or LEO with earth fixed beam can be a typical deployment scenario for IoT-NTN work in the earlier release.  
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