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1 Introduction

CB: # NTN1_ServiceContinuity

- Cell ID for NTN mobility, Uu cell ID and/or Rel-17 defined mapped cell ID?

- Multiple TACs over Xn?

- Any enhancement on time-based CHO, e.g., Xn based and/or NG based CHO, NTN Cell Coverage Stop Time?

- Enhancements on Feeder Link Switch-over?

- Capture agreements and provide CRs if agreeable

- LS to RAN2?

(HW - moderator)

Summary of offline disc R3-225930
The discussion has two phases:

Phase 1: Identify potentially achievable agreements for online discussion. 

Phase 2: Based on first round discussion, discuss the remaining issues and CRs if needed.
The deadline for Phase 1 is Tuesday, Oct 11th, 6:00 am UTC. This allows the moderator to prepare the proposals for Tuesday online session. 

2 For the Chairman’s Notes

Propose to capture the following 
Agreements of the first round:

· There is no need to exchange the cell coverage stop time in the signaling of time-based CHO by clarifying in specification that the T1+T2 for time-based CHO makes sure T1+T2 will not exceed serving cell coverage stop time.

· Agree to add time information for time-based CHO, which includes a start time T1 and time duration T2, in Handover Request message as proposed in [3] and [10].

· There is no need to exchange a ‘Hard or Soft Feeder link Switch over indication’ via XN Setup procedure and Configuration Update procedure.
Moderator’s way forward proposal (2nd round): the moderator would like to bind the question of the Uu cell ID used and multiple TAC’s by addressing the following questions in online or in 2nd round:

1. If the Uu cell Id is used, is it used with a single TAC or Multiple TACs signaling?
2. Do companies have common understanding that the multiple TACs supported by (RAN2) Uu Cell, single Beam, are all reflected one by one in the mapped Cell exchanged as neighbouring cell information?

3. How you link Uu cell ID to multiple mapped cells? By configuration or signal it implicitly?

4. Is there any side effect on overall system if the gNB exchange cell information with multiple TACs?

Moderator’s way forward proposal (2nd round): The 2nd round may work on Text revision to cover “ the T1+T2 for time-based CHO makes sure T1+T2 will not exceed serving cell coverage stop time.”

Moderator’s way forward proposal (2nd round): Discuss whether the introduction of time information in NGAP is for the benefit of NG-based CHO, or the IE is still beneficial without introducing the basic NG-based CHO procedures. The moderator notes that in this WI, it may not appropriate to discuss the details of NG-based CHO procedures. 

The moderator suggests the following issues to be contribution-driven, with co-signing of proponents:

· Group Handover

· exchange cell coverage stop time via XN Setup procedure and Configuration Update procedure

· define a new non-UE Xn procedure for feeder link switch, to exchange the necessary info between the gNBs

· study methods to enable an Xn interface over Uu (e.g., via service/feeder-links)

3 Phase 1 Discussion 

3.1 Issue 1: Clarification on Cell Identifier in hand-over signalling

In the last meeting, one remaining issue is whether we specify clearly it is Uu cell ID used in handover signalling or we rely on R17 mechanism, where the mapping relationship is known and no need to specify the cell ID type. In [1], a detailed analysis has been given to compare the two approaches, where it point out that specify clearly it is Uu cell ID used has following advantages:
· Supports Inter Vendor Operability - Mapped Cell ID is OAM configured value which is vendor specific unlike Uu Cell ID. Hence the mapped cell Id can be understood only by Intra vendor gNBs. 

· Uu Cell ID is transparent and Unambiguous - Internal translation of Uu Cell ID reported by UE in Measurement Report to Mapped Cell ID for Handover message is not needed. The Uu Cell ID reported by UE can be sent in Handover message too.

· Identification of Beam ID – Uu Cell ID is mapped to the beams in a NTN cell. When target receives the Uu Cell ID, target can identify the beam where the UE can handed over. But this is not possible with Mapped Cell ID.

· Similar to TN handover – There is only one cell ID which is Uu Cell ID used in the existing TN handovers. Hence it is preferred to follow the same. 

In addition, contributions ([2], [3]) mention that it is difficult for source gNB to know whether the geographical area corresponds to a Mapped Cell ID is served by more than 1 Uu cell from target gNB in some scenarios, so Uu cell is preferred. Papers in [4] and [5] also prefer to specify clearly it is Uu cell ID used in handover.
In the meanwhile, contribution [6] thinks there’s no extra stage 3 impact foreseen for this issue, and [7] suggests to use mapped cell ID during HO. The moderator notes that, the proposal of [7] relates to a quasi-earth fixed cell scenario, and the aim is to let UE consider itself to be in the same cell all the time. 
In general, most companies ([1]-[6]) prefer to specify clearly it is Uu cell used in handover signaling.

Q1: Please share your view on the following proposal:
· Specify clearly it is Uu cell ID used in handover signaling for NTN. 
	Company
	Yes/No
	Comment

	Ericsson
	No
	There’s a big drawback with signaling Uu Cell ID, which is omitted from all supporting papers: it changes according to where the satellite is moving and covering – that’s why mapping was introduced in the first place. But this change is totally periodic and predictable, so once the mapping is configured consistently there is no problem. In other words, this is information which all involved nodes already have. There is no problem to be solved here. Actually, by signaling the Uu Cell ID, the receiving node (be it a gNB or AMF) is pretty much forced to update its configuration information for the sender every time this information is received. So, not only this is not needed, but it’s also counterproductive.

	Nokia
	Yes
	The question should be “it is Uu cell ID used as Target Cell ID in handover signaling”. There is no impact to the configuration (i.e. same as R17, both source and target are configured with the mapping for the Mapped Cell ID). The point is the Target Cell ID in handover signaling shall support the target gNB to uniquely identify the Uu cell during the HO preparation. 
· If the mapped cell ID used as Target Cell ID in handover signaling can support it, it is ok to use Mapped Cell ID. But this may be very difficult, e.g. in earth-moving case.
For this reason, we prefer to use Uu cell ID as Target Cell ID in handover signaling

	Huawei
	Yes
	Uu cell ID corresponds to the beam, so it moves with the movement of satellite in moving cell scenario. However, we don’t think the Uu cell ID itself changes as long as it connects to the same gNB.

We support using Uu cell ID due to the benefits listed in [1]-[6], fine with Nokia’s clarification.

We could also admit that at least the Uu Cell ID is present in the list of neighbouring cell information exchanged between nodes (or OAM for NG) without being specified explicitly.

	CATT
	Yes
	No matter what kind of Cell ID is used as Target Cell ID in handover signalling, there’s no stage 3 impact is foreseen. 

However, to avoid unnecessary mapping work in the target gNB, and to avoid the potential error mapping in some cases, we prefer to specify clearly it is Uu cell ID used in handover signaling for NTN. 

	Samsung
	
	After further thinking, our understanding is that either uu cell ID or mapped cell ID works fine. We are open to further discuss such issue with more observations to be found.

Note that whether we use uu cell ID or not in handover signaling for NTN may not have stg3 spec impact, similar as what we did for ULI.

	Verizon
	Yes
	Agree to use Uu Cell ID as Target Cell ID in HO signaling, to uniquely identify the Target Cell, and to avoid potential mapping issues in earth-moving case.

	ZTE
	Yes
	The advantages of Uu cell ID over the mapped cell ID have been provided by companies, and we are fine with the clarification from Nokia and CATT. 

	CMCC
	No
	We prefer to use mapped cell ID for HO. We believe that using the same mapping rules configured in gNBs between different operators can also support inter vendor operability. Besides, the mapping rule is based on gNB’s implementation. Generally, a mapped cell ID is configured to identify UE, which is smaller than 1 Uu cell covered by the satellite beam. Thus, we do not think a geographical area corresponds to a mapped Cell ID served by more than 1 Uu cell is a common scenario. From our contribution, our motivation of using mapped cell ID is to make target gNB knows UE is comparatively stable (comparing movement of satellite) to reduce the signaling configured to UE. 

	Deutsche Telekom
	Yes
	We share the same view as other companies on the benefits of using the Uu cell Id.

	China Telecom
	
	We think that the use of Uu cell ID or Mapped cell ID in the NTN handover signaling may not affect the stg3 specification, If no consensus is reached, we can keep the current stg2 description.

	Qualcomm
	Yes
	We have clearly stated in our paper [1] the advantages and disadvantages of Uu and Mapped Cell ID. Based on that we prefer Uu cell ID to be used as Target Cell ID for handovers. As mentioned in [1], we prefer to clarify the same in TS 38.300.

	NEC
	Yes
	Agree to Uu cell ID

	Thales
	No
	Same view as E/// and CMCC


Moderator’s summary: 8 of 13 companies prefer to specify clearly it is Uu cell ID used as Target Cell ID in handover signaling. 2 companies are neutral and the other 3 companies against the proposal. The moderator suggests to further discuss this issue online and in the second round (see 3.2 moderator’s way forward proposal). 
3.2 Issue 2: Signal multiple TACs for NTN cells at Xn setup and configuration update
Many contributions ([2], [3], [4] and [5]) observe both advantages and disadvantages to exchange multiple TACs via Xn interface. For example, if a single TAC is exchanged, it is difficult for source RAN node to judge whether it is suitable to handover UE to target cell. Also, RAN3 need to discuss which TAC should be chosen to be transferred via Xn. On the other hand, support of multiple TACs may lead to frequent NG-RAN node configuration update procedure, increasing signaling.
Contributions in [8], [9] think it is needed to support exchanging multiple TACs via Xn, while [6] has a different view. 
Based on above, it seems no immediate agreements can be achieved regarding support multiple TACs, the moderator suggests to discuss the following issues:
Please share your view on the following question:

Q2.1 If only one TAC is transferred, which TAC should be transferred over Xn? And how to support the mobility restriction.
Q2.2 If multiple TACs are supported, how to support the dynamic change of TACs in earth-moving scenario?

	Company
	Comment

	Ericsson
	 In general, the reason for multiple TACs was due to CN requirements to support very large cells, possibly with different PLMN IDs. In such a scenario, it’s questionable whether Xn should be present between source and target. So, it’s unclear why multiple TACs should be needed over Xn, also considering that Xn is not likely to be deployed either among NTN gNBs or between NTN and TN gNBs. So, no change is needed to current specifications. And we should discuss and agree once and for all about the (ir)relevance of Xn for NTN with transparent payload.

An additional observation: in NTN scenarios, “dynamic change” (of cell mapping, TAC, etc.) is periodic and predictable, hence not subject to unpredictable changes, and as such it can be reliably configured. Actually, addressing this sort of “dynamic change” in signaling will only lead to signaling load bursts at regular intervals over network interfaces. These aspects were discussed and clarified during the Rel-16 study.

	Nokia
	Open for discussion. But to support the mobility restriction, we slightly prefer to exchange multiple TACs over Xn, and it may cause frequent signaling in Earth-moving scenario. if the signaling overhead is an issue, possible enhancement (e.g. signaling a TAC with a valid duration) may be considered. 

	Huawei
	It is true that introduction of multiple TACs in signaling can lead to frequent signaling load, which is a drawback. The main issue here, is whether keep it as it is (signal one TAC) is workable and will not cause problems. 

The presence of Xn is another issue, here we should assume the existence of Xn.

	CATT
	For quasi earth fixed cell case, the TAC(s) of each cell is static. In normal cases, one earth fixed cell should broadcast one TAC per PLMN, even for cross country scenario.

For earth moving cell case, one cell may broadcast one or more TACs in a PLMN, and the broadcast TACs of a cell may change with time as the coverage of the cell is changed with time. Thus, it’s not easy to include multiple TACs for each cell.

Above all, it’s un-necessary to exchange multiple TACs for NTN cells in XN Setup procedure and Configuration Update procedure.

	Samsung
	Our understanding is that more input from operators may be needed to clarify whether there could be Xn connectivity between nodes in case of ‘big’ NTN cells. Then we can decide whether one TAC per NTN cell is enough over XnAP.

	ZTE
	Further discussion is needed. Without the exchange of multiple TACs over Xn, whether the current mechanism with one TAC exchange could work?

	CMCC
	We are open for this issue, but the proponents supporting multiple TACs should clarify how to solve the signaling overload over Xn.

	Deutsche Telekom
	More discussion on this topic is needed, especially related to the different scenarios we have for sat coverage (quasi earth fixed cell vs. earth moving cell; see also E///’s and CATT’s explanations).

	China Telecom
	Similar views with Nokia.

	Qualcomm
	RAN2 has agreed that multiple TACs can be supported for a NTN cell.

RAN3 has agreed that NTN cell information can be exchanged via XN in Setup and Config messages.

When more than 1 TAC is associated to a particular NTN cell, how can a gNB choose 1 TAC to send to its neighbours. If we want to restrict it to 1 TAC per NTN cell, then RAN3 should discuss which one of the TACs should be exchanged between the neighbours.

TACs of neighbours is needed to decide on Mobility and mobility restriction. Hence from mobility pov, we think it is better to exchange multiple TACs supported per NTN cell. If signalling is an issue for earth moving cells, then that issue is not specific for only TAC exchange, as rest of the cell information like Cell ID and other details will change which will result in Config Update anyways. Hence we do not see an increase in signaling as an issue just because of exchanging multiple TACs.



	NEC
	Q2.1: In TN network, TAC is used to assist in making handover decisions, During handover procedure, if the target cell belongs to the not allowed area or forbidden area, source node may consider it as not allowed, and correspondingly source node will not handover UE to the not allowed target cell. It happens that a neighboring cell supports TAC1 which is a forbidden TAC for UE1 and TAC2 which is a forbidden TAC for UE2). This neighboring cell is still to be considered as a valid candidate target cell for both UE1 and UE2.  So it may be beneficial to transfer the serving cell’s all supported TACs over Xn.

Q2.2: agree with E/// that “dynamic change” (of cell mapping, TAC, etc.) is periodic and predictable, so it can be pre-configured.

	
	


Moderator’s summary: Clearly, there is no consensus on this issue, most companies prefer to discuss more about this issue. The moderator also notes that the issue is also somehow linked to question 1. The moderator suggests to further discuss the issue online and in the second round. 
Moderator’s way forward proposal (2nd round): the moderator would like to bind the question of the Uu cell ID used and multiple TAC’s by addressing the following questions in online or in 2nd round:
1. If the Uu cell Id is used, is it used with a single TAC or Multiple TACs signaling?
2. Do companies have common understanding that the multiple TACs supported by (RAN2) Uu Cell, single Beam, are all reflected one by one in the mapped Cell exchanged as neighbouring cell information?
3. How you link Uu cell ID to multiple mapped cells? By configuration or signal it implicitly?

4. Is there any side effect on overall system if the gNB exchange cell information with multiple TACs?
3.3 Issue 3: Enhancement on time-based CHO
It has been agreed in the last meeting that:

Start time, duration are added in the signaling of time-based CHO. 
The exchange of NTN Cell Coverage Stop Time between gNBs may be further discussed in future RAN3 meetings.

Enhancements for the support of CHO over NG for NTN-NTN hand-over should be discussed in this WI.
Time based CHO should be supported, the details are FFS
First of all, contribution [3], [4] and [7] all think there is no need to exchange the cell coverage stop time in the signaling of time-based CHO, because when the source node configure T1+T2 for time-based CHO, it can make sure T1+T2 will not exceed serving cell coverage stop time. [8] thinks the cell coverage stop time shall be exchanged, but the moderator notes that, the proposal is to exchange the Coverage Stop time via non-UE associated signaling, i.e. Xn setup and Configuration update procedure, which is related to another issue. 

Therefore, it seems a consensus that there is no need to exchange the cell coverage stop time in the signaling of time-based CHO. 

Q3.1: Please share your view on following proposals 

· There is no need to exchange the cell coverage stop time in the signaling of time-based CHO.
	Company
	Comment

	Ericsson
	This was our proposal at the last meeting. Signaling cell coverage stop time at CHO may be useful for the target cell to understand a “maximum boundary” after which the CHO request can simply be ignored (because by that time the source cell will not be there anymore). In principle, this might even differ on a per-CHO basis. We note that the proposal got  no support last time, hence we removed it from our proposed CRs. It does not seem necessary, on the other hand, to signal such information over non-UE-associated signaling, as normally it is part of configuration information (again, satellite movement is periodic and predictable, and so is the related coverage stop time.

	Nokia
	There is some benefit to exchange the cell coverage stop time, but we are also ok for the majority view. 

	Huawei
	We agree with the proposal, the information is redundant with T1 and T2 added.

If we exchange the stop time, how the target interpret it if Start + Duration is not equal to stop time?

	CATT
	Agree, this could be considered in non-UE procedures.

	Samsung
	Agree to the proposal.

	Verizon
	Agree to drop the stop time as it is redundant.

	ZTE
	Agree with the proposal.

	CMCC
	Same view with HW, the cell coverage stop time is repeated since the target cell already got the time window information.

	Deutsche Telekom
	Agree. We don’t see the need to exchange the cell coverage stop time as proper configuration of T1+T2 is feasible by the source node. 

	China Telecom
	Agree to the proposal.

	Qualcomm
	We think there is a general misunderstanding and mix up of Cell coverage stop time over non-UE associated procedure and Time based CHO. Exchanging Cell coverage stop over XN setup is the prerequisite for sending TI+ T2 in time based CHO.

Cell coverage stop time over Xn Setup is needed to choose the right targets to send CHO. The source should be aware when the coverage of the target ends, so that source can fill T1 + T2 in the time based CHO. Without the source being aware of the coverage stop time of the target, how can the source fill T1 + T2 in the time based CHO? OAM is not an option, as this information is dynamic for NTN cells.

We think it is necessary to provide Coverage Stop Time for NTN cells in XN setup. 

	NEC
	We agree that if source node configure T1+T2 for time-based CHO, it can make sure T1+T2 will not exceed serving cell coverage stop time. Thus there is no need to exchange the cell coverage stop time


Moderator’s summary: No company against the proposal, and one company mentioned the cell coverage stop time is needed in non-UE associated procedure, which is another problem. So the moderator propose the following for agreement:

There is no need to exchange the cell coverage stop time in the signaling of time-based CHO by clarifying in specification that the T1+T2 for time-based CHO makes sure T1+T2 will not exceed serving cell coverage stop time.

In [3] and [10], XnAP CRs have been provided to capture the agreements of time-based CHO. Although there are some tiny differences in the two CRs, e.g. IE structure and IE description, both contributions are working in the same direction and are similar. In the first round, the moderator would like to check whether the changes provided in the two sets of CRs are acceptable, and what type of enhancements are needed, if any.  

Q3.2 Do you agree with the changes provided in [3] and/or [10]? Is there any enhancements needed?
	Company
	Yes/No
	Comment

	Ericsson
	Yes
	No enhancements needed. The only thing to discuss is on the applicability of Xn to NTN scenarios with transparent payload, but this should be a separate issue.

	Nokia
	Yes
	Ok for current CR.

	Huawei
	Yes
	Both are fine. Some tiny things:

1.
For the CR in [3] , the IE name in 9.2.x.x should be ‘Time information for time-based CHO’ for consistency. Sorry for the mistake.

2.
Compare to [10], slightly prefer the IE structure in [3], which is clearer.

	CATT
	Yes
	Ok for current CR.

	Samsung
	Yes
	CRs are acceptable based on our agreement last meeting. And no enhancement is foreseen for now.

	Verizon
	Yes
	Fine with the current CR.

	ZTE
	Yes
	OK for current CR.

	CMCC
	Yes
	Fine with the CR.

	Deutsche Telekom
	Yes
	No need for further enhancements.

	China Telecom
	Yes
	Ok for current CR.

	Qualcomm
	Yes
	Ok

	NEC
	Yes
	No enhancements needed.


Moderator’s summary: All the companies are fine with the changes provided in [3] and/or [10] with no additional enhancements. The following agreement is proposed:

Agree to add time information for time-based CHO, which includes a start time T1 and time duration T2, in Handover Request message as proposed in [3] and [10].

Moderator’s way forward proposal (2nd round): The 2nd round may work on Text revision to cover “ the T1+T2 for time-based CHO makes sure T1+T2 will not exceed serving cell coverage stop time.”
In [7] and [8], it is proposed to support NG-based CHO. In addition, a CR [11] capturing the changes for supporting NG-based CHO is provided.
However, in [2] and [3], concerns are raised for supporting NG-based CHO. It seems the basic CHO functions are not supported in NG yet. To support NG-based CHO, a lot of changes are needed and may increase signaling consumption and problems, which includes at least the following aspects:
· Handover Preparation procedure needs to be enhanced to enable indicating conditional HO (and the start time/duration), and to enable replacing prepared CHO;

· A new NGAP procedure needs to be introduced to enable indicating handover success;

· A new NGAP procedure may need to be enhanced to enable CHO cancellation from the target side; 

· A new NGAP procedure may need to be added to facilitate early data forwarding.

· Data forwarding

It is also mentioned in [2] and [8] that, SA2 should be involved if there is a need to support NG-based CHO. 

Q3.3 Do companies acknowledge RAN3 should analyze the above mentioned impacts before supporting NG-based CHO, and SA2 is involved?

	Company
	Yes/No
	Comment

	Ericsson
	No
	The only enhancement needed is the addition to the source-to-target container as we propose: this has no impact to the CN (and requires no involvement of SA2 whatsoever). Actually, a new NGAP procedure will bring additional burden and requirements to the AMF, requiring SA2 involvement and reopening old CHO discussions which we would like to avoid. There is no need for explicit cancellation because a) the number of prepared target cells will be very small compared to the terrestrial case, and b) given that the condition is time-based, the target will always discard the configuration at some point if the UE does not land there (i.e. there’s no risk that the target keeps configured resources waiting for a HO that doesn’t happen). So, by construction, time-based CHO always has a “best before” indication.

	Nokia
	Yes
	These issues need to be discussed. 

	Huawei
	Yes
	The reason to include the IEs in source-to-target container is for the benefit of NG-based CHO. If NG-based CHO is not supported, the merit of adding such IE disappears. We need to first discuss the support of basic NG-based CHO, e.g. adding CHO related IEs like ‘CHO configuration IE’ then we discuss the enhancements to NG-based CHO, which in this case is we adding the time condition. And yes, SA2 is involved if we want to support the basic functions of NG-based CHO.

	CATT
	No
	For NTN, we understand the “NG-based CHO” seems not necessary to be the real CHO as we defined in Xn. We prefer not to add the new procedures over NG.

Currently, we’re fine with [11], just add some time based information in the source to target container to assist the target gNB to prepare the resources.

	Samsung
	Yes
	We are open to further discuss it firstly within RAN3, and SA2 may be involved if needed.

	Verizon
	Yes
	RAN3 shall discuss those listed issues to support NG-based CHO.

	ZTE
	No
	We think there is no need to introduce the new NGAP procedures for the NG based CHO, the enhancement in [11] is enough for the NG-based CHO.

	CMCC
	
	In our view, we should firstly finalize the Handover Window Start IE and Handover Window Duration IE encoded in Source NG-RAN Node to Target NG-RAN Node Transparent Container IE. New NGAP procedures should be discussed later if we really find the necessity.

	Deutsche Telekom
	Yes
	We are fine with further analyzing the need of the mentioned impacts.

	China Telecom
	Yes
	NG based CHO should be supported.

	Qualcomm
	Yes
	We think NG based CHO should be discussed further. Providing CHO IE in the source to target transparent container does not provide an end to end solution. SA2 should be involved, and the CHO aspects mentioned by Nokia should be discussed further in RAN3.



	NEC
	No 
	No need to support NG based CHO. CHO over NG need more time and more signaling to finish the whole CHO procedure.  It has great impact to NG and also may not able to inform candidate nodes to release reserved CHO resources. 



Moderator’s summary: a slightly majority of companies think we need to first discuss the support of basic NG-based CHO before considering the enhancements to CHO. The other companies think the IEs added in [11] is anyway needed. In the meanwhile, the moderator notes that in this WI, it may not appropriate to discuss the NG-based CHO procedures. Since no consensus is made, the moderator would like to discuss in the second round the following issue:

Moderator’s way forward proposal (2nd round): Discuss whether the introduction of time information in NGAP is for the benefit of NG-based CHO, or the IE is still beneficial without introducing the basic NG-based CHO procedures.

3.4 Issue 4: Other mobility issues

In [8], it is proposed to introduce group handover over both Xn and NG interface to simplify NTN handover. The contribution in [7] also proposes to support group handover. However, the moderator notes that, in both contributions, the details of how group handover work are not given. The moderator would like to ask the following:
Q4. Do companies agree to support group handover over NG and Xn? 

	Company
	Yes/No
	Comment

	Ericsson
	No
	Group handover has been discussed on and off since LTE Rel-8, in the scope of a number of topics (mobile LTE relays, IAB, …). To work, it requires full support in both RAN3 and RAN2, otherwise its usefulness is very limited. Considering that it is not in the WID scope, and given the past discussions, we should not discuss it further unless there is some very specific problem to be solved for NTN.

	Nokia
	No
	Please clarify the issue, and how the group HO can solve the issue. it says “to simplify the NTN handover” and “to reduce overall signalling overhead”, how can the group HO simplify the HO, and reduce signnalling overhead?  

Please Note, Group HO was not new in 3GPP. It was proposed in LTE, but never agreed due to unclear benefit.

	Huawei
	No
	Fully agree with Ericsson that it has very limited use unless it is supported in both RAN2 and RAN3, which however is not the case so far.

	CATT
	No
	Share the view with Ericsson and Nokia, Group handover has long history in 3GPP, and we do not see how the group handover could reduce overall signalling overhead. 

	Samsung
	
	Maybe more clarification from proponents is needed.

	Verizon
	FFS
	Similar to group mobility enhancement in mIAB, RAN3 to discuss the benefit and whether to support signaling of information related to multiple UE contexts in a single message, during e.g. the handover preparation, path switch, and context release procedures.

	ZTE
	No
	Share the view with the majority, RAN3 does not need to discuss this issue unless RAN2 agrees to introduce this feature in Rel-18.

	CMCC
	Yes
	Group handover has certain advantages. For the DL, it is assumed that the serving cell provides some common configurations and timing information of one or more candidate cells to UEs. For the UL, UEs divided in the same group according to given rules avoid the RACH congestion.

	Deutsche Telekom
	No
	We share E///’s view.

	China Telecom
	No
	Agree with Ericsson.

	Qualcomm
	See Comments
	We see benefits in introducing group handover for NTN, especially for Feeder Link Switch Over. We agree that RAN2 support is needed for a complete solution. From RAN3 pov, we can discuss how group handover can help NTN scenario similar to IAB and then conclude. We suggest to keep this topic open and discuss based on the contribution in the upcoming meetings. 

	NEC
	No 
	Other topics who are more motivated to support group handover like relay, IAB don’t even support group handover. 

	Thales
	
	This group hand-over may have some benefit, but not sure we have sufficient time to address it


Moderator’s summary: 8 companies think there is no need to support group handover, 4 companies think more clarification is needed or prefer to keep it open. Based on this, the moderator think the discussion of group handover issue can be contribution-driven in future meetings, with co-signing of proponents. 

3.5 Issue 5: Enhancements to feeder link switch over

In [9], it is proposed to support feeder link switch over enhancement based on Xn/NG signaling, and cell mapping information and NTN cell coverage stop time can be exchanged between gNBs for achieving the aim. In [8], it also propose to exchange cell coverage stop time via non-UE associated signaling to better support FLSW. [8] Also propose to exchange a Hard or Soft Feeder link Switch over indication via XN Setup procedure and Config Update procedure between the neighbouring gNBs.
Contribution [6] propose to define a new non-UE Xn procedure for feeder link switch, to exchange the necessary info between the gNBs, at least including satellite information and corresponding serving cell(s) information to be generated by the target gNB. 

However, [7] thinks there are no strong motivations found to support decentralized coordination deployment. 
Based on the above, the moderator would like to check companies’ views on the following questions.
Q5.1. Do companies agree it is needed to exchange cell coverage stop time via XN Setup procedure and Configuration Update procedure? How about also adding a ‘Hard or Soft Feeder link Switch over indication’?
	Company
	Yes/No
	Comment

	Ericsson
	No
	Cell coverage stop time is part of the configuration information, which is not subject to unpredictable change – satellites do not move at random. It is not necessary to signal it over non-UE-associated procedures over network interfaces (we thought there might be a case for signaling it as part of CHO, but there was no support for such use).
Hard vs. soft switch is not something which can be set up by signaling, e.g. now “hard” is supported, later “soft” will be supported, etc.. The only difference would be the overlap time allowed, but this descends from the constellation, the orbit, and the cell coverage setup. Once again, it can be derived from configuration information.

	Nokia
	No
	Please clarify the issue. We are not convinced about the benefit for “‘Hard or Soft Feeder link Switch over indication”. 

	Huawei
	No
	For feeder link switch over, we think the OAM mechanism works well, where all the necessary information are informed by OAM. This includes and not limited to cell coverage stop time. The benefit of the ‘hard or soft feeder link switch over indication’ is indeed questionable.

	CATT
	No
	To exchange cell coverage stop time over Xn Setup or Configuration Update may result in frequent Xn update procedures. We understand this info could be exchanged in feeder link switch procedure, this info could be used in the target gNB to decide the accurate feeder link switch time, and decide a appropriate time for CHO to the served UEs.

It’s not necessary to introduce the soft or hard feeder link switch over indication, the info should be consistent in the whole NTN system.

	Samsung
	No
	Not sure what can gNB do with the Hard or Soft indication.

	ZTE
	No
	Both of the cell coverage stop time and Hard or Soft indication are not unnecessary.

	CMCC
	No
	Since the cell coverage stop time is periodical and predictable, we think OAM is enough to provide the configuration information.

Regard to indication of hard or soft feeder link switch over, we agree with Ericsson. The soft or hard switch is managed by constellation and the satellite movement. It is unnecessary to exchange the switch over indication over Xn because the OAM can provide the full configuration information to gNB for preparation.

	Deutsche Telekom
	No
	We share E///’s view.

	Qualcomm
	See Comments
	Due to the dynamicity of the earth moving cells, we think OAM is not the right place for exchanging cell coverage stop time. Earth moving cell information including Cell Coverage Stop time should be exchanged via XN. 

Hard or soft feeder link indication, indicates that this is the target for switch over and whether there will be overlapping coverage for the source can take appropriate actions like time based CHO or releasing the UE Context etc. If companies do not prefer hard or soft feeder link switch over, we can only introduce Cell coverage stop time, through which the source can know if there is overlapping coverage with the target (hard or soft).

 

	NEC
	No 
	See our comment of Q3.1.

	Thales
	No
	We share E///’s view.

	
	
	


Moderator’s summary: 10 of 11 companies think there is no need to exchange cell coverage stop time via XN Setup procedure and Configuration Update procedure and add ‘Hard or Soft Feeder link Switch over indication’. The other company prefer to exchange cell coverage stop time via XN Setup procedure and Configuration Update procedure, and is fine to not introduce ‘Hard or Soft Feeder link Switch over indication’. Based on this, the moderator think, the discussion of exchanging cell coverage stop time via XN Setup procedure and Configuration Update procedure can be contribution driven in future meetings, and we agree the following proposal:
There is no need to exchange a ‘Hard or Soft Feeder link Switch over indication’ via XN Setup procedure and Configuration Update procedure.

Q5.2. Do companies agree to define a new non-UE Xn procedure for feeder link switch, to exchange the necessary info between the gNBs, at least including satellite information and corresponding serving cell(s) information to be generated by the target gNB?
	Company
	Yes/No
	Comment

	Ericsson
	No
	We proposed this back in Rel-16/17 (we even submitted CRs), and it was not agreed because it was concluded that this information would be derived from the configuration in source and target gNBs. Unless we are proposing to remove parts of the configuration information already specified and replace it by signaling, nothing seems to have changed in this release, so the existing agreement that this is part of the configuration (RAN3 #111-e, RAN3 #114-e) is still valid.

	Nokia
	No
	Agree with Ericsson. Please clarify anything new from previous conclusion. 

	Huawei
	No
	The motivation of enhancements should not be questioning the reliability of OAM. Otherwise, everything that is currently worked with configuration needs to be exchanged via signaling.

	CATT
	Yes
	OAM is always possible. 

But OAM based solution requires OAM to manage the real-time serving cell info served by a satellite. Considering the fast moving of the LEO, feeder link switch may occur frequently for the LEOs, which may bring extra complexity for NTN control function/OAM.  

For example, if one LEO serves 16 cells (1~16) by the source gNB (gNB-A), during the feeder link switch over, the target gNB (gNB-B) provide cells (1’~16’). Taken OAM based solution requires OAM to configure to gNB-A.

· The target cells to take over the cells 1~16 after feeder link switch is cells 1’~16’, and the coverage relationship between the source cells and the target cells, e.g. cell 1’ will take place of the cell 1.

· The stop time of the source cells 1~16 and the activate time of the target cells 1’~16’, to allow the source gNB make proper handover decision for the served UEs.

	Samsung
	No
	And we do not think such information could be changed semi-statically or dynamically which requires signaling over Xn.

	ZTE
	No
	As mentioned by Ericsson, the agreements in Rel-17 is still valid, and there is no need for the signaling based enhancements.

	CMCC
	No
	There are no strong motivations found to support decentralized coordination deployment.

	Deutsche Telekom
	No
	Not needed as the info can be derived from available configuration data.

	China Telecom
	Maybe Yes
	As described in CATT, we think it is beneficial to study the signaling based enhancements for feeder link switch over.

	Qualcomm
	
	As CATT pointed out we agree that the information is not static and dynamic in nature. Whether we need to send such information using existing non UE associated XN procedure or a new procedure can be discussed further.



	NEC
	No 
	This information can be exchanged from the configuration in source and target gNBs.

	
	
	


Moderator’s summary: 8 of 11 companies think there is no need to define a new non-UE Xn procedure for feeder link switch, to exchange the necessary info between the gNBs. 2 companies support this, and one company prefer to discuss this later. Thus the moderator suggest the discussion of this issue can be contribution-driven in future meetings. 
3.6 Issue 6: Others

In [12], a new proposal is given to study methods to enable an Xn interface over Uu (e.g., via service/feeder-links) and exchange a LS as necessary with RAN2.

Q6. Do companies agree with the above proposal to study methods to enable Xn interface over Uu?

	Company
	Yes/No
	Comment

	Ericsson
	No
	The proposed scenario does not seem to be beneficial. If a direct interface is desired, the best way to do it would be between the satellites themselves. This would have no propagation impairments (as opposed to rain attenuation, rain and ice depolarization, multipath, etc. to be encountered in both legs of the Earth-space link), which would result in much better performance than if realized with the proposed method.

	Nokia
	No
	In case no Xn, NG-HO can be used. There is no need to Xn over Uu. Also, not sure how the proposal work, does it require a satellite connect with both GW/gNBs simultaneously?

In addition, it uses the link budget limited Uu interface (unless the Xn is set up through satellite with separate VSAT antennas, but then it is logical similar to Xn on the ground)

	Huawei
	No for now
	More clarification is welcome for this proposal, it may be useful in some cases. But no until clear benefit is identified. 

	CATT
	No
	We should not assume Xn interface is always available between two NTN GWs, in that case NG could be used. We do not see any real need to support Xn over Uu.

	Samsung
	No
	Share view with CATT.

	Verizon
	Maybe No
	Not sure about the substantial benefit of supporting Xn over Uu.

	ZTE
	No
	Follow the views with majority

	CMCC
	No
	From our understanding, the latency would be a problem if a supposed tunnel constructed over Uu (e.g., via service/feeder-links). Also, the propagation impairments as Ericsson said still exists. We have doubts about the performance of the new Xn interface over Uu.

	Deutsche Telekom
	Not yet
	There is a need for clarification of details of intended approach. Does it mean that the Xn interface is only temporarily set up if in case of soft switch over a sat has a connection to 2 (or more) gNBs at the same time? 

	China Telecom
	Not for now
	More clarification is needed.

	Qualcomm
	No for now
	We would like further clarification on the proposal.

	CATT
	No
	We should not assume Xn interface is always available between two NTN GWs.

	Thales
	No
	


Moderator’s summary: All the companies not agree to study methods to enable an Xn interface over Uu (e.g., via service/feeder-links) at least for now. Thus the contribution is noted. Further clarification is welcome in future.
4 Phase 2 Discussion 

5 Conclusion, Recommendations
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