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Abstract
The objective of this document is to provide text for the TR 38.811 adding some corrections to chapters 7.3.5.3.1.2 and 7.3.5.3.1.3.

Proposed text for approval

It is proposed to add the following texts to TR 38.811 “Study on NR to support Non-Terrestrial Networks”.


* * * Start of changes * * * * (modifications)

7.3.5.3.1.2 Satellite to UE class 3 (with omnidirectional antenna) deployment scenarios: eMBB should not be supported
In that deployment scenario, the Doppler is not the issue, it is the bandwidth limitation.
Based on link budget analysis, when considering direct satellite to UE radio link with 3GPP defined class 3 UE with omnidirectional antenna and operating in S band, the supported channel bandwidth will be limited to ensure acceptable availability. The channel bandwidth in downlink is limited to hundreds of kHz, and in uplink to tens of KHz. Therefore, for S band deployments scenarios via GEO or LEO satellites, the current NR specifications primarily developed to support eMBB should be revised to allow lower channel bandwidth to serve class 3 UE handset via satellite, because the current minimal bandwidth is about 4 MHz to decode PBCHaccording to TS 38.101/38.104. 

Looking at what has been done for LTE NB-IOT, it is possible that NR mMTC will keep the same kind of requirements:
· 200 kHz maximum bandwidth in downlink (narrow band receivers of 200 KHz, which are cheaper and get better radio link budget, can be used for NB-IOT purpose)
· single tone possible in uplink (better link budget)
In that case, those deployments where (satellite to UE with omnidirectional antenna communicate directly with a satellite) shall be supported. In fact, for NB-IOT, narrow band signals of 200 kHz maximum bandwidth in downlink have been defined. In uplink, single tone for data transmission and RACH procedure have been specifiedcreated. Narrow band PSS (NPSS), Narrow band SSS (NSSS) and Narrow band PBCH (NPBCH) have been defined:
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Figure 15: NB-IOT downlink frame structure
For geostationary satellites, no specific Doppler compared to terrestrial configurations is foreseen, so no problem should be seen if link budget is confirmed, as the goal is to achieve the same SNR on the receiver as for terrestrial requirements.
7.3.5.3.1.3 Satellite to Relay Node deployment scenarios: eMBB should be supported
Regarding Relay Node deployments scenarios, there is no bandwidth limitation. We should then support eMBB specifications regarding synchronization and cell search procedure.
7.3.5.3.1.3 Satellite to Relay Node deployment scenarios
Regarding Relay Node deployments scenarios, there is no bandwidth limitation due to better antenna gain (see link budget analysis chapter). The synchronization and cell search procedure specified for eMBB could be applied but satellite deployments induce specific Doppler shifts in non-geostationary scenarios.
7.3.5.3.1.4 .3.1 Satellite specific Doppler shift constraints in non-geostationary deployments scenarios with Relay Node
New Radio Subcarrier Spacing choice is a compromise between Inter Symbol interference and frequency error robustness. Inter Symbol Interference is less stringent in satellite access than terrestrial, as the angle of arrival is higher for satellite deployments than terrestrial, and so generating less multipath and delay spread in satellite case:
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Figure 16: terrestrial/satellite angle of arrival
Even if LoS is a prerequisite in our study item for satellite use cases, reflections are still possible, adding interference, especially for a UE with an omnidirectional antenna. This will be studied in a paper separately. 


 * * * End of Changes * * * *
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