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1 Introduction

Our chairman’s summary:

CB: # 38_NTN_FeederSwitch

- ZTE

The “On ground NTN gNB” shall know as little as possible about LEO satellite(s) flying in space, as NTN-GW(s) will do everything with NR-Uu signal in consequence as planned.

In principle, the “On ground NTN gNB” is not responsible for feeder link switch over, and the NTN-GW(s) performs feeder link switch over with each other in planned way.

To support “hard switch over” and “ LEO satellite sharing” across multiple neighbor NTN-GWs/gNBs with higher priority.

- HW

feeder link switch should be performed without causing service disruption to the served UEs.

feeder link hard switch impact on RAN3 is pending RAN2 progress.

Unless RAN3 issue is detected this topic should be put on hold pending to RAN2 progress.

- E///

Add to Xn Setup and NG-RAN Configuration Update procedures the list of satellites to which the gNB connects, and for each satellite on the list include at least the list of cells from the gNB served through the satellite, and the ephemeris data.

Introduce a new XnAP Class 1, non-UE-associated Satellite Connection Preparation procedure to support satellite feeder link switchover for transparent satellites.

We should not limit the scope of satellite link switchover to LEO only, but rather adopt a generic wording in specification text if possible.

Introduce all necessary NTN-related IEs in RAN3 protocols as optional with criticality “reject”.

- Th

Supporting NTN soft feeder link switch over shall be considered as first priority for Rel. 17.

Supporting NTN hard feeder link switch over shall be considered as second priority for Rel. 17.

- SS (5395)

During feeder link switch over for one satellite served by two GWs simultaneously, it is necessary to take more consideration how to avoid the issue of RLF and RRC re-establishment so as to keep the service continuity for the UE after the state transition from IDLE to CONNECTED.

During feeder link switch over for one satellite served by two GWs simultaneously, it is beneficial to ensure UE in idle state directly access in cell2 due to DL paging or UL signaling/data, since handover procedure can be avoidable and it also can reduce signaling overhead.

- SS (5405)

beneficial to exchange assistance information over Xn to mitigate RACH congestion for HOs due to feeder link switch over

- CATT

Both hard and soft hard link switch should be supported in NTN Rel-17 WI.

A new Xn procedure should be introduced to exchange the necessary info for feeder link switch, including satellite information, served cell(s) information, and an optional time T for the target gNB to start the establishment of the new feeder link.

Detailed design of the Uu interface is pending to the discussion of RAN1 and RAN2.

Introduce a Container to transfer the satellite configuration in UPLINK RAN CONFIGURATION TRANSFER and DOWNLINK RAN CONFIGURATION TRANSFER NGAP messages.

++ Suggested guidelines/topics for discussion from Chair (looking at possible consensus):

+ Consensus to support feeder link switchover in specs; full solution requires both RAN2 and RAN3 impact

+ Consensus to support both hard and soft switchover? If so, prioritize soft switchover? Potential WA to support both with e.g. same procedure(s)?

+ Xn impact: information to be signaled between “old” and “new” gNBs? List of satellites/cells? Ephemeris? Timers? Others?

+ Any NG impact? E.g. sat config container in RAN config transfer messages? Others?

+ st2/3 TPs (XnAP, NGAP)? (lots of FFSs)

+ need to liaise RAN2?

(E/// - moderator)

Summary of offline disc R3-205494
2 For the Chairman’s Notes

It is proposed to document the status quo of discussions at the end of RAN3#109e as follows:
1.
Most companies agree on the support of feeder link switchover - with the assumption of RAN2 and RAN3 specification impact, however, as commented, we have to look whether all scenarios are covered (inter-PLMN) and what impacts on specification work proprietary solutions would have.
2.
With the above statement, there is common understanding to support soft and hard switchover in Rel-17, with priority on soft switchover.

3.
Stage 2 and later Stage 3 will have to be further developed.
3 Discussion

3.1 Support of feeder link switch over - General

There seems to be consensus to support feeder link switchover in Rel-17. It is therefore proposed to agree on the following.

1.
Agree on support of feeder link switchover - with the assumption of RAN2 and RAN3 specification impact.

Description…

	Company
	Comment

	CATT
	Agree

	Nokia
	Agree

	ZTE
	Agree. But we should have clear definition of “feeder link switchover” at first place.

	Intel
	Agree

	Samsung
	Agree.

	Huawei
	Agree on support of feeder link switchover

The RAN3 impact is pending to RAN2

	THALES
	Agree, because Feeder Link Switch-Over (FLSO) is required in the case of Non-GSO. 

There are two types of feeder link switch-over:

· Hard FLSO where satellites are connected to at least one NTN GW
· Soft FLSO where satellites are connected to at least two NTN GW simultaneously

However, we should first wait for RAN2 and RAN1 conclusions before discussing any RAN3 specification impact.

	Qualcomm
	Agree, it is obvious that feeder link switchover of some kind must be supported for LEO.

Some comments however. A satellite operator would probably support the switchover by proprietary means. 3GPP cannot (necessarily) dictate how they do this. So it seems better to define requirements for both hard and soft switchover that would be suitable for gNBs and 5GCN. The satellite vendors can both comment on and input to this and later decide on a proprietary solution (e.g. using proprietary out of band signaling between satellites and NTN gateways).

Also, feeder link switchover will sometimes move a satellite from one gNB to another (and to new PLMNs). Procedures are needed for all cases.


3.2 On soft and hard switchover

There seems to be a common understanding that soft switchover is necessary due to service continuity reasons, while hard switchover might almost come “for free”, although for the latter more details on feasibility seems to be clarified. So it looks like we can agree on the following:

2.
Agree to support soft and hard switchover in Rel-17, with priority on soft switchover.

Description…

	Company
	Comment

	CATT
	Agree to support both soft and hard feeder link switchover in Rel-17. 
As the hard switch and soft switch are two typical scenarios, we understand the two cases should have the same priority. I know the hard switch will involve RAN1 and RAN2 when addressing the potential issues in Uu interface. However, from RAN3 perspective, hard switch have about the same impact to network interfaces as soft switch.

	Nokia
	Agree to support soft and hard. Both shall have same priority. 

	ZTE
	Agree to support soft and hard. Both shall have the same priority. 

	Intel
	Agree

	Samsung
	Agree, both soft and hard switchover are supported in Rel-17, and it is higher priority for the soft switchover due to ensuring service continuity.

	Huawei
	Both could be supported as same priority

However we should hear and discuss the Thales argumentation in R3-205173

	THALES
	Agree: Priority should be given on soft Feeder Link Switch-Over (FLSO) during Rel-17. Hard FLSO requires additional work and could be considered as 2nd priority.

	Qualcomm
	See our previous comments. We favor defining performance requirements in 3GPP for both types, so 3GPP infra-vendors know what to expect and satellite vendors know what to implement. The performance requirements can address effects on timing, duration of switchover and synchronizing switchover between an NTN gateway and gNBs. 




3.3 Stage 2 description following the 2 items above

It seems to valid to start discussions on stage 2 text. Please provide your comments on R3-205161 which will be modified as you wish/demand. The final aim is to have the following agreement:

3.
Agree on stage 2 as modified in [R3-20xxxx was R3-205161].

	Company
	Comment

	CATT
	We see the current stage 2 texts in “4.x.x Switching the Feeder Link” only reflect the soft switchover case. 
We propose to have the comparative stage 2 texts for hard switchover, the texts could be inherited from section 8.7.1.1.1 of the TR 38.821.

	Nokia
	No. The TP is mainly based on the SI, which was introduced by RAN2. So this needs to be discussed in RAN2. 
What is the impact to RAN3?

	ZTE
	No. For transparent LEO, the  “feeder link switchover” is done mainly by NTN-GW, and the “On ground NTN gNB”may care about it as little as possible. What is the impact to RAN3?

	Intel
	We agree to have some stage-2 text at this meeting, but as others noted this may be in RAN2 scope. 

	Samsung
	No. We need consider more the aspects for the served UE in different state during soft link switch over.

	Huawei
	No. We do not agreed the solution described by Ericsson. It is not obvious that Xn should be the best between such gNBs. 
All information related to satellite, ephemeris etc is super long term then it is more related to OAM than signaling, what is the benefit to signal it? Why it should be signal at last minutes?
Some question remains on this proposal what is the benefit to identify the satellite with identifier, etc …

	Thales
	Here under are proposed corrections to the text proposal in R3-205161:

“During satellite operation, it may be necessary to switch the feeder link SRI between two different NTN GWs. This may be due to e.g. maintenance, traffic offloading, or (for Non GSOLEO) due to the satellite moving out of visibility of the current NTN GW. The Feeder Link Switch-Over switchover should be performed without disrupting service to the served UEs. This translates into a switchover between gNB each associated to a NTN GW from gNB1 to gNB2 which correspond to the two NTN GWs.

[image: image1.emf] 


Figure 4.x.x-1: Feeder link switch for transparent NTN operation.
To ensure service continuity, during a transition period both gNBs connect simultaneously to the transparent payload based satellite and their cells overlap on the coverage area, as shown in Figure 4.x.x-1.

Xn is set up between gNB1 and gNB2 before the switchover takes place; gNB1 signals to gNB2 over Xn to connect to the satellite. During the transition period, gNB1 configures its served UEs to measure the cells served by gNB2, then triggers their handover to gNB2 before detaching from the satellite.”
We recommend to first identify all possible transition cases.

For example, the gateway can use another satellite to switchover. The gateway can remain the same or can change.

	Qualcomm
	No – also we tend to agree with Thales’ view that we should identify all transition cases
1. A satellite may sometimes stay with the same gNB (via a different NTN GW)

2. If a satellite moves to a gNB, that does not mean the served UEs have also moved into coverage of the new gNB. More typically, the UEs would stay in coverage of the first gNB and need to be moved to a new satellite.

A more comprehensive set of scenarios is needed, each of which may need a different or slightly different solution.


3.4 Preliminary set of functions executed between involved gNBs:

This topic aims at identifying protocol functions that can be foreseen for support of soft switchover. 

The final text for agreement would be as shown below, please provide under c) and ff) subitems if you wish to include a further item in the list. Probably this step needs more iterations.

This is the text for the proposal:

4.
Agree on a preliminary set of functions executed between involved (source and target) gNBs, if possible:

a)
Xn based exchange of neighbouring GW/gNB configuration data of currently served satellites/cells.

b)
Xn based preparation of switch over to prepare handover to the target GW/gNB.

c)
[any other topic that may come during offline discussion]

	Company
	Comment

	CATT
	We understand that the Xn based functions as mentioned in a) and b) are needed.
Considering the quite long distance between the NTN GWs, we could not assume the Xn is always available between the gNBs behind the NTN GWs.  

Therefore, NG based switchover should also be considered, including the switchover preparation, exchanging of gNB configuration etc.

	Nokia
	Disagree. 

NTN-GW is a transport node. Why does the gNB need to exchange the satellite information over the Xn interface? What is the specific issue to be addressed?

	ZTE
	Disagree. 

Same views as Nokia’s. For transparent LEO, it is just “radio antennas” provisioned by “On ground NTN gNB“. We do not see any need for Xn coordination. The coordination can be done via OAM.

	Intel
	Disagree

	Samsung
	It depends on the subsequent discussion. It will be clearer whether it is suitable for the existing the steps and behaviors or it is necessary to add new topic. E.g. whether it is necessary for the served satellites info to be exchanged between neighbor gNBs, another alternative solution is OAM provision.

	Huawei
	See above

	Thales
	We recommend to first wait for RAN2 and RAN1 conclusions wrt NTN before discussing any RAN3 specification impact, e.g. on Xn functions or parameters

	Qualcomm
	Disagree for the following reasons.

Soft handover could refer to switchover from NTN GW A to NTN GW B where both NTN GWs connect to the same gNB. That makes sense as UEs remain with the same gNB and avoiding change to Uu signaling is then a benefit. Our previous comments on defining performance requirements were aimed at this case.

However, it seems that soft handover where the gNB is also changed is considered here. As we commented earlier, this makes less sense as UEs could normally remain with their initial gNB (no need to change gNB) and just need to change satellite. It is not clear that soft handover has much benefit then. However, if UEs do change gNB, the complexity of soft handover seems daunting and the value of it uncertain.


3.5 Comments on stage 3 in R3-205160

Outcome of this subitem might be a commented, “FFS”-ed version of R3-205160. If there is no agreement to deal with a revision of R3-205160 as the BL CR for next meeting, it would be nevertheless good to start collecting comments.

Agreement text to be provided based on feedback.

	Company
	Comment

	CATT
	Prefer to hold on the stage 3 details at this meeting.

We see the stage 3 texts in R3-205160 including two parts: feeder link switchover, and satellite info exchange.
In case of feeder link switchover, the exchange of satellite info between source gNB and target gNB seems necessary.
In other cases, the exchange of satellite info (including the served cells) is only useful between the gNBs which serves the neighbor satellites. (the info could be considered to configure the measurement, etc.) 
During the mobility of the satellites, the List of Satellites served by one gNB may change frequently. E.g. at a certain time, gNB1 serves satellites 1/2/3, a few seconds later, it will serve satellites 2/3/4. So, exchange the served satellite info between the gNBs in Xn setup, NG-RAN configuration update will bring mess of Xn signallings.
We need to further investigate whether and how to exchange the served satellite info between the gNBs in non-feeder link switch case. 
Furthermore, the NG case should also be considered as we could not assume the Xn is always available in case of two gNBs behind two NTN GWs.

	Nokia
	Disagree. 

Please clarify the issue to be addressed in RAN3.

	ZTE
	Postpone stage3 CR discussion……

	Intel
	Too early for stage-3

	Samsung
	Wait for the subsequent discussion to check whether it is necessary for these information exchanged.

	Huawei
	See above

	Thales
	NTN transparent payload architecture is assumed in Rel-17. 

This proposed change request assumes that the list of satellites to which the gNB connects and the time at which the FLSO should take place are exchanged between gNB. Other options may be possible.

Hence, RAN3 should first clarify the possible cases  with respect to NTN based RAN architecture to be considered before any new procedures for NTN support are introduced, as it not clear so far how the parameters are going to be used. Until then the stage 3 CR discussion should be postponed.

	Qualcomm
	Prefer to focus on stage 2 aspects and try to progress that way.


3.6 RAN3 way forward based on R3-204965
As described in TR 38.821:

The satellite payload implements frequency conversion and a Radio Frequency amplifier in both up link and down link direction. It corresponds to an analogue RF repeater. 

Hence the satellite repeats the NR-Uu radio interface from the feeder link (between the NTN gateway and the satellite) to the service link (between the satellite and the UE) and vice versa.
The feeder link switch over is similar to a change of the source signal in a same cell (or handover pending to the scenario see R3-204965). This issue until today was considered as a deployment, an implementation or RAN2 issue. Pending to RAN2 discussion some impact may be seen on F1 (?), Xn (?) or NG (?)….
.

Agreement on the following way forward: Unless a RAN3 issue is detected related to the feeder link switch over, this topic should be put on hold pending to RAN2 progress.
	Company
	Comment

	Huawei
	Agree
No critical issue have been demonstrate via this meeting contributions and discussions…

	Thales
	Do not agree: While RAN2 will progress, RAN3 should clarify all possible transition cases.


4 Conclusion, Recommendations [if needed]
To be updated, if needed.
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