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Introduction

This document aims at discussing and agree on reference scenarios to be considered during the Rel-17 WI NR_NTN_solutions.
Hereunder is recalled the description of the email discussion as defined by the RAN3 chair in its notes:
CB: # 33_NTN_General
- Th (5166)
Six transparent payload based satellite reference scenarios are considered for the Rel-17 work item “NR_NTN_solutions” characterised in the table below:
Key reference scenario parameters can be found in the table. It corresponds to the table 4.2-2 of TR 38.821 in which the scenarios referring to the regenerative payload option have been removed.
User equipment considered for the key reference scenario parameters can be found in the table.
UEs with capability on timing and frequency pre-compensation using their GNSS capabilities are assumed. However the support of UEs without capability on timing and frequency pre-compensation is not precluded in the subsequent release.
NTN GW supports all the necessary functions to forward the NR-Uu signal over the feeder link interface.
In a given tracking area (TAC), the association between physical satellite beams and cell IDs may be continuously reconfigured. A stationary UE on ground will be served by the same set of gNB ID.
- In case of Earth fixed beams, the same gNB ID, cell IDs are always associated to the same tracking area code (TAC) ("Stationary identifiers on ground");
- In case of Earth moving beams, cell IDs may be always associated to the same satellite beams ("Moving identifiers on ground");
Existing (REl-15&16) NG-RAN mobility procedures (Intra and Inter gNB) apply to NTN.
++ Suggested guidelines/topics for discussion from Chair (looking at possible consensus):
+ Note work plan
+ Endorse (if agreeable) reference scenarios
+ proposal on TAC & beam handling: to be discussed in CB 34 (common discussion beneficial)
(Thales - moderator)
 Summary of offline disc R3-205489 rev in R3-205680

The discussion is continued on
· the respective impacts on NG-RAN standard of Earth fixed or Earth moving cells scenarios which are both considered during Rel-17 NTN WI.
· the order in which these scenarios will be addressed during the normative phase

For the Chairman’s Notes

The following has already been agreed by RAN3 on 24th August:
· Consider WI scenarios including LEO/GEO, Earth fixed/moving beams
· Mobility procedures in NTN should be based on existing functionality with possible adaptations if needed
· The work plan in 5165 is considered as basis for work
· Identify impacts of Earth-fixed and Earth-moving cells scenarios before discussing which should be addressed first

Furthermore, it is proposed to agree on the following:
· Proposal 1: Organizations are invited to identify for the next meeting potential NG-RAN impacts associated to Earth fixed/moving cell scenarios and identify other procedures that might be impacted.
· Proposal 2: Both Earth fixed/moving cell scenarios are considered in the NR-NTN WI. Whether discussions on solution should start on a particular scenario will be decided at next meeting



Assumptions for Rel-17 NR-NTN-solutions WI
Earth fixed versus Earth moving cell scenarios
Recall of assumptions
In clause 7.4	Earth fixed cells vs Earth moving cells of TR 38.821, one can read “Compared to LEO based Earth moving cells scenario where cells are moving on the ground, LEO based Earth fixed cells scenario refer to NTN that provide cells fixed with respect to a certain location on the Earth during a certain time duration. This can be achieved with NTN platforms generating steerable beams which footprint is fixed on the ground.”
In both cases, a Tracking Area is defined as a geographical area on Earth.

Scenarios’ potential impacts on NG-RAN specification

In [3], it has been identified that the impacts of Earth fixed/moving cell scenarios on NG-RAN are related to at least the following procedures:
· Registration Update
· Paging Handling
· Network identities handling
· Feeder link switch over
· Mobility management (idle and connected mode)
· Cell relation handling and related features (e.g. ANR)

We suggest to distinguish the impacts on respectively:
· Permanent Earth fixed cell scenario (GEO)
· Temporary Earth fixed cell scenario (Non GEO). Note that temporary refers cell life time depending on the visibility of the serving satellite providing the cell.
· Earth moving cell scenario (Non GEO)


Table 3.1.2: Identification of potential impacts on NG-RAN procedures
	NG-RAN procedures
	Permanent Earth fixed cell scenario (GEO)
	Temporary Earth fixed cell scenario (Non GEO)
	Earth moving cell scenario (Non GEO)

	Registration Update
	No impact
	No
	Yes

	Paging Handling
	No impact
	To be confirmed
	Yes

	Network identities handling
	No impact
	No impact(To be confirmed)
	Yes

	Feeder link switch over
	N/A
	Yes (new procedure to be confirmed)
	Yes (new procedure to be confirmed)

	Mobility management (idle and connected mode)
	No impact
	To be confirmed
	To be confirmed

	Cell relation handling and related features
	No impact
	No
	Yes



Question 3.1.1: The organizations are invited to comment on the potential NG-RAN impacts associated to Earth fixed/moving cell scenarios listed above and identify other procedures that might be impacted ?

	Organization
	Comments

	Thales 
	Agree with the preliminary list of potential impacts

	CATT
	Agree, but for earth moving cell scenario, we could not easily say the impact to the procedures “Registration Update”, “Paging Handling”, “Network identities handling” and “Cell relation handling and related features” are “Yes”, it should be set to “To be confirmed”.

	Nokia
	Agree with GEO. 
For the other two, we still think the previous term Earth-Fixed cell and Earth-Moving cell is more appropriate, already used in SI, and already used in industry. Both need further study. For example, for feeder link switch, why is it “Yes (new procedure to be confirmed)”?
We would suggest the further analysis consider these aspects, i.e. the 1st column, but the conclusion (3rd column and 4th column) need to be further studied in next meeting. 

	Ericsson
	Haven’t realized that this CB is in a second round. Could we leave all that to contributions at next meeting?

	Huawei
	The discussion of this meeting and the LS to SA2 already show that the analysis above has grey areas for the Earth fixed. The table is optimistic.
The Earth moving cell is a new paradigm. Of course we can let a lot to OAM in this NTN predictable word. But how long we can ignore the benefit provided by SON functions as examples …. 

	Hughes/EchoStar
	Agree with GEO. For the other two the impacts maybe about the same. Earth fixed beam is also a category of moving beam just delayed by a little. Mostly applicable to certain purposes such as capacity and interference mitigation. Both should be addressed together. In the WID: “Earth fixed Tracking area is assumed with Earth fixed and moving cells”

	ZTE
	Agree with Nokia’s views, i.e. Earth-Fixed cell and Earth-Moving cell are more appropriate. to be discussed at next meeting.




Based on the feedbacks above the moderator proposes
Proposal 1: Organizations are invited to identify for the next meeting potential NG-RAN impacts associated to Earth fixed/moving cell scenarios and identify other procedures that might be impacted.

Scenario prioritization
WI scenarios including LEO/GEO, Earth fixed/moving beams
Question 3.2.1: Should one scenario be prioritized during the Rel-17 NR-NTN WI ?
	Organization
	Yes/No
	Justification

	 Thales
	No
	Both can be treated simultaneously.

	CATT
	No
	Agree with Thales.

	Nokia
	No
	All shall be supported. 

	Ericsson
	
	Chairman minutes say:
Identify impacts of Earth-fixed and Earth-moving cells scenarios before discussing which should be addressed first
WID says:
Earth fixed Tracking area is assumed with Earth fixed and moving cells

Isn’t that sufficient to know how to move forward next meeting ?

	Huawei
	
	The work item including both.  Both should be discuss.
But we will appreciate to start the meeting discussion on Earth fix and complete the discussion before moving to other agenda. 

	Hughes/EchoStar
	No
	As described above both should be treated/addressed together. 

	ZTE
	No
	All shall be supported. 




Based on the feedbacks above the moderator proposes
Proposal 2: Both Earth fixed/moving cell scenarios are considered in the NR-NTN WI. Whether discussions on solution should start on a particular scenario will be decided at next meeting
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