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1 Introduction

NTN Rel-17 WI was started in RAN2#111. In RAN2#112 the below agreements were reach for AI “Earth fixed moving beams” in the first online session: 
8.10.3.1	Earth fixed moving beams related issues
Including the outcome of Post111-e][910[NTN] Impacts of earth fixed and moving beams
R2-2009820	[POST111e][910][NTN] Impacts of earth fixed and moving beams (Ericsson)	Ericsson	report


Agreements:
1. RAN2 to consider the case where gNB is co-located at the GW with higher priority.
2. RAN2 will continue working with the assumption that during service link switch two satellites have two different PCIs. Check if an LS to RAN1 asking for feasibility of having same PCI as well can be agreed

This email discussion was also agreed in RAN2#111 and the scope of the discussion is stated as below
[AT112-e][104][NTN] Misc CP issues (Ericsson)
	Scope: Discuss (a revision of) p7, p8, p9, p11 from R2-2009820 and discuss an LS to RAN1 asking for feasibility of having two satellites with same PCI during service link switch
Intended outcome: summary of the offline discussion with e.g.:
· List of proposals for agreement (if any)
· List of proposals that require online discussions
and draft LS to RAN1
Initial deadline (for companies' feedback): Monday 2020-11-09 17:00 UTC
Initial deadline (for rapporteur's summary in R2-2010765 and draft LS in R2-2010766):  Monday 2020-11-09 23:00 UTC
Proposals marked "for agreement" in R2-2010765 not challenged until Tuesday 2020-11-10 12:00 UTC will be declared as agreed by the session chair. For the rest the discussion will continue online.

R2-2010765	Summary of offline 104 - Misc CP issues	Ericsson	discussion	Rel-17	NR_NTN_solutions-Core

R2-2010766	Draft  LS to RAN1 on same PCI during service link switch	Ericsson	LS out	Rel-17	NR_NTN_solutions-Core	To:RAN1	
The proposals p7-p9, p11 that are under the scope of this discussion are listed as follows:

Proposal 7 RAN2 to prioritize discussing CHO in context of Scenarios 1-3.
Proposal 8 RAN2 to discuss the below solutions or their variants further(yellow most straightforward additions added)
· Solution 11: Informing of the upcoming feeder link switch (the UE about PCI leaving and another PCI appearing due to feeder link switch) 
· stored at UE or via system information or paging indicator
· Solution 12: UE does cell ranking and reselection based on 
· information of Solution 7 stored at UE or via system information or paging indicator
· UE absolute location 
· UE location relative to serving satellite
· Round trip time (RTT) for the satellite
· Remaining dwell time(time left to be served) in a cell that is leaving or appearing
Proposal 9 RAN2 to agree to support the following solutions (details FFS)
· information of Solution 7(Informing of the upcoming feeder link switch (the UE about PCI leaving and another PCI appearing due to feeder link switch))
· Remaining dwell time(time left to be served) in a cell that is leaving or appearing(which is same as signal left to be available):
· Samsung and ZTE would like to continue discussing this offline
Proposal 11 RAN2 to prioritize discussing soft TAI update


2 Connected mode mobility for Scenarios 1-3
In this Section we discuss Proposal 7:

Proposal 7 RAN2 to prioritize discussing CHO in context of Scenarios 1-3.

Connected mode mobility in NTN may be categorized into the following scenarios:
· Scenario 1: Feeder link switch for earth fixed beam, with/without service link switch due to satellite switch
· Scenario 2: Feeder link switch for earth moving beam, with/without service link switch due to satellite switch
· Scenario 3: Service link switch for earth fixed beam due to satellite switch
· Scenario 4: Connected mode mobility for earth moving beam when the beam no longer serves the UE
· Scenario 5: Connected mode mobility for both earth moving and earth fixed beam due to UE movement
[bookmark: _Hlk55399495]For Scenarios 1-3, the UE may be informed in the HO command of the upcoming feeder link switch (the UE about PCI leaving and another PCI appearing due to feeder link switch). Further, UE location and satellite ephemeris may be used as a trigger for the CHO. During previous email discussion also signalling overhead and latency related to CHO were broad up.

Q2.1 Companies to describe preferred content of the CHO command including a possible trigger specific to Scenarios 1-3.  Overhead and latency related aspects, concerns or solutions may also be elaborated.
	Company
	Answer

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




3 Idle mode mobility for Scenarios 1-3
In this Section we discuss Proposals 8 and 9:

Proposal 8 RAN2 to discuss the below solutions or their variants further(yellow most straightforward additions added)
· Solution 11: Informing of the upcoming feeder link switch (the UE about PCI leaving and another PCI appearing due to feeder link switch) 
· stored at UE or via system information or paging indicator
· Solution 12: UE does cell ranking and reselection based on 
· information of Solution 7 stored at UE or via system information or paging indicator
· UE absolute location 
· UE location relative to serving satellite
· Round trip time (RTT) for the satellite
· Remaining dwell time(time left to be served) in a cell that is leaving or appearing
Proposal 9 RAN2 to agree to support the following solutions (details FFS)
· information of Solution 7(Informing of the upcoming feeder link switch (the UE about PCI leaving and another PCI appearing due to feeder link switch))
· Remaining dwell time(time left to be served) in a cell that is leaving or appearing(which is same as signal left to be available):

For Scenarios 1-3, the Idle mode UE may be informed in the SI of the upcoming feeder link switch (the UE about PCI leaving and another PCI appearing due to feeder link switch). This information could also include “time left to be served” of the cell that is about to disappear. Indeed, in last round of email discussion, supporting having network to broadcast this type of information had majority support. In this round, an agreement on these is attempted.
Proposal 1 RAN2 to agree to support broadcasting the following information in order to assist feeder link/servince link switch (details FFS)
· Information about cell/PCI ceasing to serving the area as well as time left to be served(dwell time/signal left to be available)
· Information about another cell/PCI starting to serve the area as well as possible timing information


Q3.1 Companies to state whether they agree to Proposal 1(reworded from Proposal 9)
	Company
	Answer

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




4 Tracking area
In this Section we discuss Proposal 11:
Proposal 11 RAN2 to prioritize discussing soft TAI update 

Related to this proposal the following papers were submitted to RAN2#112-e(may not be the full list):
R2-2008838	Discussion on tracking area for earth moving cells	CATT	discussion	Rel-17	NR_NTN_solutions-Core
R2-2009805	Tracking area management for earth moving cells	ZTE corporation, Sanechips	discussion	Rel-17	NR_NTN_solutions-Core
R2-2009823	Aspects for Earth fixed and Earth moving beams for NTN	Ericsson	discussion	NR_NTN_solutions-Core
R2-2009980	TAI update for earth moving cell	NEC Telecom MODUS Ltd.	discussion
R2-2008898	Improving Tracking Area Updates in NR-NTN	MediaTek Inc.	discussion
R2-2009120	Fixed Tracking Area and the Tracking Area Code in NTN	PANASONIC R&D Center Germany	discussion	R2-2006821

R2-2010377	Considerations on Soft TAI Update	CMCC	discussion	Rel-17	NR_NTN_solutions-Core
Proposal 2: it is proposed that the UE can derive the TAC according to the geographical location, and such kind of TAC change causing by satellite moving will not trigger paging for system information change.


The main aspect in those is in relation to whether tracking area would be completely replaced by fixed geographical areas and tracking area update is simply based on UEs GNSS positioning. This, and whether also Cell ID should correspond to geographically fixed area has been discussed also in SA2 and RAN3 and the following LS have been sent between those WGs with RAN2 CC:ed.

R2-2008730	Reply LS on SA WG2 assumptions from conclusion of study on architecture aspects for using satellite access in 5G (R3-205795;; contact: Qualcomm)	RAN3	LS in	Rel-17	NR_NTN_solutions-Core	To:SA2, RAN2, CT1
· Noted
R2-2010696	Reply LS on SA WG2 assumptions from conclusion of study on architecture aspects for using satellite access in 5G (S2-2008307; contact: Intel)	SA2	LS in	Rel-17	5GSAT_ARCH	To:RAN3	Cc:RAN2, SA3-LI, SA5
· Noted

Furthermore, RAN3 has continued to discuss this topic and is preparing LS to both SA2 and RAN3 to inform about related RAN3 agreements.
As the discussion is currently ongoing in other WGs that are planning to inform RAN2, it is better to wait more detailed RAN2 discussion and base the discussion on the said input. However, a placeholder is provided here in order to companies express their views although it seems better to wait with the actual discussion and conclusions.

Q4.1 Views on Earth fixed tracking area or Cell ID? 
	Company
	Answer 

	
	

	
	

	
	

	
	

	
	

	
	

	
	



5 Service link switch for Earth fixed beams
In this Section an LS to RAN1 asking for feasibility of having two satellites with same PCI during service link switch is discussed.

During the study item RAN2 did not consider Earth fixed beam scenario as it was excluded from the study item plan and the TR 38.821 captures as follows:
[bookmark: _Toc26177369][bookmark: _Toc26621028]7.4	Earth fixed cells vs Earth moving cells

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.
The same solutions identified for Earth moving cell scenario can also be applied for Earth fixed cell scenario, however whether specific solutions are necessary (or preferred) for each scenario can be further evaluated in the normative phase (See [74]).


[bookmark: _Hlk55487309]One of the main aspects related to the Earth fixed beams is the service link switch depicted in Figure 4. Due to the movement of the non-GEO satellites in relation to the surface of the earth, at some point in time one satellite leaves and is not able to serve a certain geographical area. 

[image: ]
Figure 4 Service link switch for Earth fixed beams
It is possible to consider that the PCI via satellite 1 and satellite 2 can be the same or different, and that these SSBs may be on same or different sync raster points. If the SSBs are on different sync raster point, the mobility during the service link switch is L3 mobility from RAN2 perspective regardless whether the PCI is same or different. If these SSBs are on the same sync raster point and PCI are different, the switch is again L3 mobility. RAN2 has concluded that at least these scenarios should be supported and RAN2 is working further for the RAN2 solutions.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]However, if these SSBs have same PCI and are on the same sync raster point, the switch can be L1 switch if this option proves viable. However, this would require that the gNB would either repeat the SSB beams(1 to L_max) of the SSB burst via satellite 1 and satellite 2, or use only part of SSB beams(1 to K) via satellite 1 and part(K+1 to L_max) via satellite 2. Whether this is feasible in practice would require RAN1 expertice as the delay difference between the feeder+service link for satellite 1 and 2 may cause difficulties for the UE to receive all the 1-L_max SSB beams in their corresponding nominal locations with respect to time and delay. 

A draft LS asking the feasibility is provided in the same draft folder.
[bookmark: _GoBack]Q5.1 Companies to comment on the draft LS as well as express whether they support sending the LS or not.
	Company
	Support
	Answer

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	





6 Summary of proposals
TBA
[bookmark: _Ref527986830]              


image1.png
Satellite 2

PCI1 PCI1 or PCI2




