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1	Decision/action requested
The group is asked to discuss and agree on the proposal.
2	References
[1] 		3GPP draft TR 28.841: " Study on Management Aspects of IoT NTN Enhancements v0.2.0".

3	Rationale
This pCR is to add potential solutions for IoT network of satellite components for TR 28.841[1].
[bookmark: _Toc500147184]4	Detailed proposal
It proposes to make the following changes to the draft TR 28.841[1].
	[bookmark: _Toc384916784][bookmark: _Toc384916783]Start of modification


[bookmark: _Toc95724037][bookmark: _Toc66877265]5	Use cases and key issues
[bookmark: _Toc66359928]5.3	Potential solutions
[bookmark: _Toc66359929][bookmark: _Hlk106291203]5.3.1	Potential solutions for the management of NGSO regenerative and transparent satellite components
5.3.1.1   Solution #1: Prevent PCI conflicts, PCI confusion and continuous NCR-reconfigurations by using SON functions
Satellite RAN can be comprised out of either LEO, MEO, GEO satellites or a combination of these three. LEO and MEO satellites do not have a fixed position relative to the earth and travel at high speed in trajectories around the earth. The possible satellite beam coverage area may therefore change in a continuous fashion, as can also be seen in Figure 5.3.1.1. This is also described in more detail in clause A.2.
A LEO, MEO or GEO satellite can either be working in transparent mode or in regenerative mode. When a satellite is configured in transparent mode, no data processing will be done locally in the satellite. The incoming signal will be received, amplified, and transmitted back to earth. A regenerative satellite may actually demodulate/decode and process the incoming signal before sending data back to earth. A regenerative satellite may therefore embark a eNB/gNB/gNB-DU/gNB-CU and use inter satellite links to communicate with other satellite  eNB/gNBs. A transparent satellite may be coupled to a eNB/gNB which is located on earth, this eNB/gNB will use a satellite gateway to transmit to the satellite which reflects the signal back to earth. 
In case of MEO and LEO satellites with moving beams the cell coverage may not be fixed to a specific location on earth, and since the possible coverage area of a satellite may even span multiple countries, it would be possible that the neighbouring (terrestrial) cells of the satellite eNB/gNB will change continuously. This may result in continuous NCR reconfigurations and PCI conflicts and/or PCI confusion since the NTN cell coverage may overlap with terrestrial RAN. This effect is also described in clause 8.5.3 from TR 38.821 [x]. 


Figure 5.3.1.1: Example of a MEO or LEO satellite flying over multiple geographical areas. Here it is assumed that the TAC will be fixed on earth. Picture taken from TR 38.821 [x]
To prevent these issues, it would be possible to use/extent the SON ANR and SON PCI re-configuration functions from TS 28.313 [x] and adapt these to support continuously moving cells. This way, the PCI re-configuration procedure may deconflict PCI's when an PCI conflict happens between an NTN cell and a terrestrial cell. The ANR could be used to automatically configure new neighbouring cells when the NTN cell coverage moves over the earth atmosphere. The SON ANR and SON PCI functions should be fast enough to keep up with the moving satellites which may have new neighbouring cells every 5 - 30 seconds.
In case of GEO satellites or MEO and LEO satellites with earth fixed beams, there is no need to adapt the SON ANR and SON PCI re-configuration functions since the coverage area of the satellite RAN will be fixed to a geographical area on earth's surface.


5.3.2	Potential solutions for the monitoring of satellite components
5.3.2.1      Solution to monitor delay on the DL-Air Interface with MEO or GEO satellite components
Solution #1: Adapt the Average delay DL air-interface measurement and Distribution of delay DL air-interface measurement to support cases where HARQ feedback is disabled
The round-trip delay between a NB-IoT/eMTC UE and a MEO or GEO satellite can be very large when compared to a traditional terrestrial case. This effect requires changes to the HARQ process, so that it is able to cope with these high latencies. In TR 38.821[x] it is proposed to optimise the HARQ process for MEO and GEO satellites by increasing the number of HARQ processes and to add an option to disable or enable HARQ feedback for the cases when the increased number of HARQ processes is still not sufficient. .
The Average delay DL air-interface measurement (clause 5.1.1.1.1 of TS 28.552[x]) and Distribution of delay DL air-interface measurement (clause 5.1.1.1.2 of TS 28.552[x]) use the HARQ feedback ACK message to verify that the transmitted and timed RLC SDU packet was received successfully by the NB-IoT/eMTC UE. This HARQ ACK may not be transmitted when the HARQ feedback is disabled for MEO and GEO satellite links. 







	

	End of modifications
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