3GPP TSG-RAN WG3 #117-bis-e
R3-225951
10th – 18th Oct 2022, Online

Agenda Item:
17.2
Source:
Huawei (moderator)

Title:
Summary of Offline Discussion on CB: # NTN1_ServiceContinuity
Document for:
Approval

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)
Second round &Third round conclusion:

Agreements:

Endorse R3-225990 which is a revision to R3-225580 as BL CR 
To be continue:

1. FFS which cell ID (mapped cell ID/Uu cell ID/Both are fine) is exchanged via Xn setup and Configuration update messages.

2. FFS whether to exchange a single TAC or multiple TACs via Xn setup and Configuration update messages.

3. FFS which cell ID (mapped cell ID/Uu cell ID/Both are fine) is used as Target Cell ID in handover signaling.

4. FFS in a transparent payload scenario, whether Xn interface will be deployed. 
5. For NGAP, RAN3 to further study and analyze any potential impacts in addition to T1 and T2.
- potential discrepancy w.r.t. time-based CHO as defined by RAN2?

- potential impacts w.r.t. data forwarding configuration?
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 

In the second round discussion, let’s discuss the following questions:
4.1 Cell IDs and TACs

In this subsection, we are not challenging what we have done in Rel17, which means we are not excluding the possibility of configuration. We are trying to get a clear understandings on the use of cell IDs and TACs.

Here are a set of statements (for the common understanding):

a)
The Uu Cell ID is broadcast over the air in a single beam with possibly multiple TACs

b)
The Uu cell is associated to a set of Mapped Cell IDs

c)
A Mapped Cell ID has a single TAC

d)
The Mapped Cell ID, with TAC information, are exchanged between nodes to define the neighboring relationship 

Q1.1 Do companies agree with the above statements?

	Company
	Yes/No
	Comment

	Nokia
	
	a): yes
b): yes

c): no. This may contradict with below 38.300 text

NOTE 2: A specific geographical location may be mapped to multiple Mapped Cell ID(s), and such Mapped Cell IDs may be configured to indicate differerent geographical areas (e.g. overlapping and/or with different dimensions).

So It is possible that a Mapped Cell ID corresponds to a very large area, e.g. multiple Uu cell’s coverage. 

d): No. per comments above. 

For Xn interface, the Served Cell Information IE and Neighbour Information IE has a mandatory PCI. so these 2 IEs should use Uu cell ID.



	CATT
	
	a) Yes, already agreed and specified in Uu.

b) Yes or No, pending to the deployment, pre-configuration, Operator policy.
c) No, a Mapped Cell is also linked to planned geographical fixed area, but it may be a very big area. E.g., when there’s no reported UE location info, gNB could also map the momentary cell coverage to a big mapped Cell ID, maybe the big mapped Cell ID covers more than one TACs.
d) No, seems not necessary to exchange mapped Cell IDs between nodes to define neighboring relationship 

	Ericsson
	Depends
	a) Yes – already specified; we shouldn’t even be discussing this in RAN3
b) Depends on deployment

c) Depends (to Nokia: the quoted text is a “may” statement in an info note, so it’s a deployment possibility, not a mandate)

d) No

“Mapped cell IDs were introduced because the same satellite may cover different areas with the same physical cell (==Uu Cell ID) at different times, due to its orbital movement. The mapping “shields” the receiving node from having to consider the time-varying Uu Cell IDs. If we now decide to always signal the Uu cell IDs, such “shield” is removed, and an implementation will have to implicitly maintain and update this mapping. Over the course of time, the information will be exactly the same as configured, but with a higher effort on the receiving nodes. Then, as we previously stated, all that we will have achieved is the removal of the need for configuration. This should be a conscious choice (and perhaps we might want to liaise RAN2/SA2 about it).

On multiple TACs. When working with transparent payloads, Xn is irrelevant as the concept of “neighbors” disappears. In such a scenario, “neighbor” cells are all served by the same gNB. We would propose to postpone all Xn-related issues, until a common understanding can be reached on the (ir)relevance of Xn for our scenario.

	Qualcomm
	
	a) Yes

b) It is dependent on OAM configuration. The mapping of Uu Cell ID to Mapped Cell ID is undefined. Hence there are different options possible like 1:1 or 1:n or n:1 of Uu CellID : Mapped Cell ID

c) Again, it is dependent on OAM configuration. Mapped Cell ID may be associated to single TAC or multiple TAC based on the configuration.

d) No. 

Mapped Cell ID cannot be exchanged between the neighbours in the Xn Setup and Config Update message, because the source will not be able to translate the Uu Cell ID from Measurement Report into Mapped Cell ID provided in Xn Setup to send HO Request messages. The source needs to depend on OAM for the translation of Uu Cell ID to Mapped Cell ID, which is not intervendor operable and cannot accommodate the dynamicity of earth moving cells.

Mapped Cell ID is used to communicate the probable UE location for Paging, PWS and other services. And that is why mapped Cell ID is added to ULI over NG. 



	Samsung
	
	a) Yes

b) The uu cell can be associated to a set of mapped cell IDs, depending on the deployment

c) We tend to say yes. Firstly, 38.300 section 16.14.1 has specified the following,

For NTN, the following applies in addition to Network Identities as described in clause 8.2:

-
A Tracking Area corresponds to a fixed geographical area. Any respective mapping is configured in the RAN;

-
A Mapped Cell ID as specified in clause 16.14.5.

In addition, we’ve agreed following agreements in R17,

A Cell ID provided to the 5GC within the User Location Information corresponds to a fixed geographical area.

Mapped CGIs are used in ULI, AoI, Paging Optimization, PWS.
From the R17 agreements, we can obtain that mapped CGI corresponds to a fixed geographical area.

Since we are not sure what is the relationship between the ‘fixed geographical area’ mentioned in 38300 and the ‘fixed geographical area’ mentioned in R17 agreements, one may argue that mapped CGI can cover a bigger area than the planned TA.

However, our question is, if such planned TAs are specifically for NTN, why not plan a TA big enough to be equal to or larger than the area of a mapped cell?

So for now, in our understanding, a Mapped Cell ID has a single TAC seems to be a clean approach, which is also aligned with the principle we set for TN networks.

We are open to further discuss on this issue.
d) Our understanding is that either mapped or uu cell info could be exchanged. It could depend on less spec impact to decide which cell type to exchange. We are open to further discuss.

	Huawei
	See comments
	Thank to companies to progress the discussion, which is helpful. 

Some clarifications as moderator:

Indeed there is no TAC exchanged during the Handover, but in order to handover to a cell you must declare the cell as neighboring, and then provide a TAC. Then as explained online, you must be able to make the link between the UE reported cell and the target cell for the handover.

It is assumed also that all the TACs used in a Uu Cell over the air are reflected at least in a Mapped Cell. 
Speaking as Huawei:

a) Yes

b) Yes, or precisely ‘Yes in most cases’
c) Such assumption could be beneficial, but we are open to discuss. 
About “So It is possible that a Mapped Cell ID corresponds to a very large area, e.g. multiple Uu cell’s coverage”, it is indeed not precluded today, but that means in some cases we have to declare to the network that we have the same Mapped cell identity in two different gNBs, we are just wondering is it possible from network planning point of view?
d) If c) is the case, then we think d) is correct. We are open to further discuss. About PCI, we think all mapped cell could have same PCI as Uu cell, so there is no PCI confusion issue.

	ZTE
	
	a) Yes

b) Depends on the deployment or OAM configuration
c) No clear, as mentioned by Samsung, according to the current stage 2 description and the agreements in Rel-17, the mapped cell ID could correspond to a fixed geographical area, which corresponds to a TA.
d) Probably no need to exchange mapped cell ID over Xn

	CMCC
	
	a) Yes, the NTN beam always covers a large area including multiple TACs compared with TN cell beam.
b) Yes, we acknowledge the mapping rules it depends on the configuration and deployment. As Huawei said, in most cases, the Uu cell is associated to a set of Mapped Cell IDs.
c) Agree with Samsung. From the agreements in Rel-17, we found that a mapped cell ID corresponds to a fixed geographical area. Although the specification does not provide an explicit explanation the relationship between mapped cell ID and TA, the mapping generally depends on the deployment. However, we think about a question that what is the actual benefits of a Mapped Cell ID including multiple TAs in real-time deployment. Hope the proponents of a Mapped Cell ID including multiple TAs can give more clarification.
d) Yes, our understanding is that there is no problem to exchange the mapped cell ID between nodes to define the neighboring relationship. If the OAM provides the same mapping rule, the inter-vendor operability could be solved.

	Deutsche Telekom
	
	a) Yes

b) Could be, but it finally this depends on the deployment and related configuration by OAM.

c) This general statement is currently not covered by the 3GPP specs, i.e., there may be several TAs in a large geographical area where a Mapped Cell ID is assigned to. 

d) We have a similar understanding as Samsung that in principle either Mapped Cell ID or Uu Cell ID could be exchanged. This may be dependent on deployment scenario ((quasi-)fixed or earth-moving case). 

	
	
	


For any signaling over RAN3 interface of the Cell ID for the purpose of Handover, involving NTN cell, e.g. NTN-NTN, TN-NTN etc. would you prefer:

1. Uu Cell ID 

a) Uu Cell ID including multiple TACs

b) Uu Cell ID associated with a single TAC (choice is implementation dependent)
2.
Mapped Cell ID 
Note: option 1 b) & option 2 do not need the signaling of multiple TACs, see the statement d) where the TACs supported by the Uu Cell Beam are exchanged with the neighbors.
Q1.2 Pease indicate your preference or if any alternative missing.
	Company
	1a)/1b)/2
	Comment

	Nokia
	1 with comments
	The sub-bullet 1a/1b  is not correct. In the Xn/NG HO Req message, the Target Cell ID IE includes PLMN ID and 36-bit NR cell ID, but not TAC.   So both a) and b) should be deleted. 

As agreed in last meeting, the Target Cell ID should uniquely identify a Uu cell in target gNB. In some scenarios (e.g. Earth-Moving), it is not possible to use Mapped Cell ID to uniquely identify a Uu cell. 

Here is an example for Earth-Moving case, target gNB has 2 Uu cells (#1 and #2). 

* At T1, the geo-area of the mapped cell is fully covered by Uu cell #1. Ok to use Mapped Cell ID as target cell ID. 

 * However, at T1+10, as satellites moves, part of the geo area is covered by Uu cell#1, and other part is covered by Uu cell#2. If using Mapped Cell ID as target Cell ID in HO Req, target gNB cannot know which Uu cell is target, and not be able to reserve resource in Uu cell#1 or cell#2.
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In both T1 and T1+10, using Uu cell ID as target cell ID in HO Req is always workable. 
So it is preferred to adopt 1)



	CATT
	1 with comment
	A bit confused, it seems we mixed the issues together.

The issue we focused here should be whether to use Uu Cell ID or Mapped Cell ID in handover signalling. Not sure why to associate the issue with single or multiple TAC(s). For handover signalling, we do not see any real benefit to use Mapped Cell ID to identify the target cell, Uu Cell ID is preferred.

We understand the issue whether to exchange multiple TACs is linked to Xn Setup or NG-RAN configuration update procedures. For those use cases, we can further discuss it in the future meetings, if needed.

	Ericsson
	Depends
	See above. Moreover, if signaling Uu cell ID, we should consider the additional possible burden on the receiving TN node of updating the serving cell configuration every time a different Uu cell ID is signaled. Maybe that should also be clarified.

But the preliminary question that needs answering is: are we now removing the assumption that there will be a common mapping configured? If so, then of course we need to go for 1), especially when going between NTN and TN. Otherwise, we should stay with 2).

Same comment as above on the irrelevance of Xn between NTN and TN.

	Qualcomm
	1 with comment
	The question should have been split into 2 – 

1. For any signaling over RAN3 interface of the Cell ID involving NTN cell, e.g. NTN-NTN, TN-NTN etc. would you prefer Uu Cell ID or Mapped Cell ID?

2. For exchange NTN cell information over XN Setup and Config Update message would you prefer single or multiple TACs for any Cell ID?

For 1

Since the configuration of Mapped Cell ID is left to OAM, as Nokia mentioned 1 Mapped Cell ID can be associated to multiple Uu Cell ID due to satellite movement. Hence when mapped cell ID is provided in HO Request, the target cannot identify which cell the UE is being handed over.

Another issue is for earth moving cells the mapping of Uu Cell ID to Mapped Cell ID changes dynamically. Hence if the source depends on OAM for the mapping, there could be a delay in update of the mapping of the Uu Cell ID to Mapped Cell ID and due to this source will identify an incorrect target.

In order to avoid all the above issues, it is better to avoid the translation of Uu Cell ID to Mapped Cell ID and keep it simple by using Uu Cell ID across.

For Single TAC vs Multiple TAC
Irrespective of which cell ID is used in XN Setup and Config Update message, 1 cell ID may be associated with multiple TACs due to large coverage of NTN cell. Hence in order to satisfy the mobility restrictions, the source should know all the TACs supported for a particular Cell ID. Hence our preference is to exchange all the TACs associated with a particular NTN cell ID. 


	Samsung
	
	No preference.

	Huawei
	
	First let me clarify that, the intention of 1 a) 1 b) is not about saying we include multiple or one TAC in handover, but means we use Uu cell ID for handover, and exchange multiple or one TAC in non-ue associated signaling. Sorry for the confusion. 

In general, we prefer specify it is Uu Cell ID used as Target Cell ID in handover signaling, and we think which way to take depends on the previous question as well. If d) in the previous question is acknowledged, possibly no need to exchange multiple TACs, and 1 b) or 2) are feasible. If d) is not acknowledged, we may go for 1 a). We think 1a) needs more time for analysis due to the system wide impact, RAN2 had no choices to introduce multiple TACs, for a large NTN cell with single beam. In RAN3 we should keep the spirit to have NTN transparent as possible and not develop some kind of “sub-system” for NTN including lot of flag like “this IE is for NTN only”, then abnormal condition for NTN etc….

	ZTE
	
	For handover signaling, as discussed before, the Uu cell ID is able to uniquely identify the target cell, especially for the earth-moving scenario.

While for the 1a) and 1b), this issue is back to question of the single or multiple TAC exchange over Xn, which needs further discussion.

	CMCC
	2 with comment
	In this question, our clarification only focuses on whether using Uu cell ID or Mapped cell ID in handover signaling. 
From our view, we strongly recommend to use Mapped cell ID in HO signaling. In NTN deployment, UE can be considered as stationary or moving very slowly when comparing the movement of satellite. Generally, the UE handover happened in NTN is caused by the satellite movement instead of UE movement. UE actually can be treated as stable during the HO. From our view, it is reasonable to construct a assumption that UE does not perceive the handover during the cell movement whatever the NTN scenario is. 
It is known that mapped cell ID corresponds to a geographical location. If the mapped cell ID in the HO request is used, as shown below, gNB understands the UE is in the same mapped cell and does not configure the RRC configuration to UE. UE could consider itself to be in the same cell all the time or for a long period of time at least. This scenario may have an impact on the Xn signaling exchange for UE context during HO, however it indeed decreases the Uu signaling overhead.
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	Nokia-2
	
	There may be some misunderstanding, hope we can clarify it.  Let’s tentatively forget the TAC, and only discuss Uu cell ID or Mapped Cell ID to be used as target cell ID in the Xn/NG HO Req message.

* there is NO change to R17 mapping configuration, e.g. each gNB is configured with the mapping between the mapped cell ID and corresponding geo-area. 

* also no change to R17 that each gNB is configured with the mapping between its Uu cell coverage and geo-area. 

In our example above, 
 * both Uu cell #1 and Uu cell #2 belong to gNB2 (target gNB)
 * T1: UE1 is HO to gNB2.   

 * T2: UE2 is HO to gNB2. (Both UE1 and UE2 are at the same location)    If gNB1 uses Mapped Cell ID as target cell ID in the Xn or NG HO Req, please clarify how can gNB2 select the right Uu cell. We think it is not possible.  

For CMCC comments, here is a variation, target gNB (gNB2) has 2 Uu cells (#21 and #22). When gNB1 initiate a HO to gNB2, how can gNB2 know the target Uu cell?  
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	Qualcomm
	
	To CMCC: When the satellite coverage for a UE is changing from Uu Cell ID1 to Uu Cell ID 2 with the Mapped Cell ID remaining the same, how can the Network not trigger a HO? The UE needs to acquire the resources of the Uu Cell ID2. Without a Reconfiguration how can the NW ask the UE to synchronize with Uu Cell ID 2. We think this is not a workable solution.

NW should be able to identify the right target cell based on the Uu Cell ID. In the scenario mentioned by Nokia and CMCC, how will the target identify that HO is to Uu Cell ID2 based on Mapped Cell ID. Can the proponents of Mapped Cell ID clarify this scenario?



	Deutsche Telekom
	Slight preference for 1 
	We share QC’s view that the question on cell ID and number of TACs has to be separated. 

With respect to the cell ID we acknowledge Nokia’s example that shows the benefits of using the Uu Cell ID, especially for the earth-moving case. But as Ericsson stated, we should clarify potential drawbacks for the TN-NTN case. 

	CMCC-2
	Response to Nokia and Qualcomm
	If we go to the way that a stationary UE does not perceive the handover during the cell sweeping/cell change due to movement of satellite whatever the NTN scenario is, the original PCI for the UE should be notified to the target gNB to avoid the relevant security parameter modification resulting in PDCP re-establishment. This means target gNB can identify there is no change of UE’s geographical area by mapped cell ID and acquire its original physical PCI and keep it.


4.2 NG-based CHO
Based on the first round discussion, the moderator think it is important for the proponent to make clarification about the usage of the IE. Specifically, to clarify whether the IE is used for CHO, or the IE has its own benefit even without introducing the basic NG-based CHO. Therefore, we have two possible way forwards.

A) The IEs added in [11] are introduced for the benefit of CHO, the basic CHO functions should be discussed first. 
B) The IEs added in [11] are useful without the supporting of basic NG-based CHO, and we should rename the IEs for avoiding confusion.
Q2 Please indicate which way forwards do you prefer? Please proponents make further clarification if B is chosen. 
	Company
	A/B
	Comment

	Nokia
	A
	Introducing an IE in NG is a simple task, but we need a whole picture. 

We prefer to have a full study before introducing the IE in the NG message. 

	CATT
	B
	Considering the big impact to NGAP and Core Network, it seems we should not discuss and make fully support of NG-based CHO in Rel-18.

We understand the IEs added in [11] are helpful to make proper CHO configuration in Uu, e.g. time info in time based CHO, thus it’s preferred to go for B). It’s also ok to rename the IE.

	Ericsson
	UNCLEAR
	What does “for the benefit of CHO” mean? And what does “supporting (of) basic NG-based CHO” mean? The proposal is to send 2 IEs in a container to the target gNB. Nothing is said w.r.t. “basic CHO”, whatever it is, and nothing is said w.r.t. legacy CHO. As Xn is irrelevant with transparent payloads, the only way to support time-dependent CHO in NTN is by sending these IEs over NG. Given the peculiar NTN scenario, all the considerations previously made on NG and legacy CHO are not relevant here. And considering that this is time-based, there is a natural “best before” limit after which the target will throw away the configuration.

To address all concerns that this functionality might be used out of context, we should specify in normative text (e.g. in semantics) that these IEs are only applicable to NTN.

We agree with CATT that we should not reopen past discussions of CHO.

To Nokia: the “whole picture” is actually very simple. These 2 IEs were introduced by RAN2 in Rel-17. No need for a “full study”. Again, no one is proposing to support legacy CHO it over NGAP, or to revisit it.

	Qualcomm
	A
	Just by introducing CHO IEs in Source to Target Transparent Container CHO over NG will not work. Even if we don’t want to go the legacy CHO way, we still need to define how the HO success, HO Cancel and data forwarding will happen for CHO over NG interface.

Hence we recommend to involve SA2 and work on end to end solution for NG based CHO. We are supportive to introduce NG based CHO.

	Samsung
	A
	We are open to further discuss, but one principle should be kept in mind is that we are not pursuing to introduce too much complexity to the whole system by introducing NG-based CHO for NTN.
As commented by QC, it seems that more procedures are to be defined to support such feature. So we prefer to investigate further on potential impact before we agree to the CR.

	Ericsson
	
	Maybe we should be very clear that the intention is not to surreptitiously introduce legacy CHO in NGAP. It may be best to have an agreement on that (e.g. “RAN3 shall not introduce legacy CHO functionality over NGAP” or something similar).
There is no need for e.g. a cancel procedure over NGAP, because we just rely on the “best before” time. We are talking about very specific time interval ranges, as defined by RAN2.
To QC: This question is specific about NGAP, so data forwarding has nothing to do with this discussion. And, given that we are talking about RAN-specific functionality, there is nothing SA2 needs to do.

	Huawei
	
	We think more clarification is needed from proponents.  If the IE is proved to be useful anyway, the IEs should be renamed ( Xn and NG), as they are not used specifically for CHOs and because it seems to us there is a consensus to not develop CHO over NG for NTN to bring too much complexity.

	ZTE
	B
	We think it is reasonable to introduce the two time-related IEs in the Source to Target Transparent Container to support the CHO. And it is reasonable to rename the IEs over NG.

While for the new NGAP procedures for NG-based CHO, the necessity still needs further discussion.

	CMCC
	
	We think that introducing two IEs over NG is required, We are open to discuss whether to introduce CHO over NG in NTN scenario.

	Qualcomm
	
	Is this a new type of HO being introduced? We currently don’t have a Time based HO. We only have time based CHO. We are not clear on what is the type of Reconfiguration target will send to UE without CHO, if the HO is not time based CHO. Further clarification is needed by the proponents on the proposal.



	Deutsche Telekom
	?
	Similar to Ericsson the meaning of A and B are not fully clear for us.

Generally, we are fine with the addition of the 2 IEs for this time-based CHO. Specifying in normative text (e.g. in semantics) that these IEs are only applicable to NTN as proposed by Ericsson would be useful.

From feedback of other companies, the use of these IEs doesn’t seem to be not fully clear, therefore some further clarification in normative text with respect to their usage seems needed. 


4.3 Endorse the BL CR

Proposal: Endorse R3-225580 as BL CR.

Q3. Do you agree with the above proposal?
	Company
	Yes/No
	Comment

	Nokia
	Yes
	Question: in case the UE is not HO at the expiry of T1+duration, does target gNB implicitly release the reserved resource? If so, does source still need to send HANDOVER CANCEL? 
Or does target gNB still keep the resource and only release it upon the reception of HANDOVER CANCEL from source gNB? 

	CATT
	Yes
	

	Ericsson
	Yes
	Given our previous comments, we don’t expect Xn to be deployed in NTN with transparent payload. Then we should have a common understanding whether this functionality is expected to be used e.g. in terrestrial CHO.

To Nokia: The time condition (“best before” time) is different from all conditions in legacy CHO. After the time window expires, if the UE didn’t show up, any target would obviously release any resources. There’s no reason to keep waiting for the UE.

	Qualcomm
	Yes
	Agree with Nokia.

We think the added text in Section 8.2.1.2 needs to be enhanced to state what happens after HO duration has expired.

	Samsung
	Yes
	

	Huawei
	Yes
	Please Ericsson add Huawei as co-signer. 
To Nokia, the main benefit (at least one of the main benefits) for exchanging T1 and T2 is to save signaling (no need to send Handover cancel), so yes, target release the resource directly when time is up.

	ZTE
	Yes
	

	CMCC
	Yes
	Please Ericsson add CMCC as co-signer.

	Nokia-2
	
	In legacy CHO, target gNB keep the resource until the HO cancel. There is no time window in legacy CHO. 

If all companies agree that target gNB release the resource upon the T1+duration expiration and not need HO Cancel, then this behavior should be captured in the spec to avoid IOT issue.



	Qualcomm
	
	Agree with Nokia comments. 

Additionally releasing the resource after timer expiry is not an abnormal behavior. It is a normal behavior for a CHO. The target node behavior post the HO duration expiry should be clarified in Section 8.2.1.2
Also the existing text in 8.2.1.2 needs to be modified – 

If the Target NG-RAN node UE XnAP ID IE is contained in the Conditional Handover Information Request IE included in the HANDOVER REQUEST message, then the target NG-RAN node shall remove the existing prepared conditional HO identified by the Target NG-RAN node UE XnAP ID IE and the Target Cell Global ID IE. It is up to the implementation of the target NG-RAN node when to remove the HO information.

	Deutsche Telekom
	Yes
	We also think that the behavior w.r.t. HO Cancel should be captured in the spec.


5 Phase 3 Discussion 

In the third round discussion, let’s focus on the CRs.

It seems companies are fine with the XnAP CR, draft R3-225990

Q1. Please indicate here if you have any further comments/suggestions to draft R3-225990

	Company
	Comment

	Ericsson
	The CR seems to be in good shape thanks to all comments received – thanks to all who looked into it. Maybe we should capture as an agreement, in the Chair’s notes, that “The time-based CHO IEs are only applicable for NTN”.

	Deutsche Telekom
	We are generally fine with the CR as it fits with our feedback given in Round 2 (which is included in the Round 3 SoD as this started before the deadline of round 2). Just one question: Editor’s note needed?

	Qualcomm
	Releasing the resource after timer expiry is not an abnormal behavior. It is a normal behavior for a CHO. The target node behavior after the HO duration expiry should be clarified in Section 8.2.1.2. We think the text in Abnormal section is not needed. 
Please reword to – 

If the HANDOVER REQUEST message contains within the Source NG-RAN Node to Target NG-RAN Node Transparent Container IE the Time Based Handover Information IE, the target NG-RAN node shall, if supported, consider that the UE will appear in the target cell within the handover time window indicated. If the UE did not connect to the connect to the target cell before the expiry of the handover window, then target NG-RAN shall release any resources associated to the UE-associated signalling identified by the Source NG-RAN node UE XnAP ID IE and the Target NG-RAN node UE XnAP ID IE previously reserved.
Also the existing text in 8.2.1.2 needs to be modified – 

If the Target NG-RAN node UE XnAP ID IE is contained in the Conditional Handover Information Request IE included in the HANDOVER REQUEST message, then the target NG-RAN node shall remove the existing prepared conditional HO identified by the Target NG-RAN node UE XnAP ID IE and the Target Cell Global ID IE. It is up to the implementation of the target NG-RAN node when to remove the HO information.

	CATT
	We are fine with the V1 CR.

	Nokia
	Ok for QC text. 

	
	

	
	

	
	

	
	

	
	


Ericsson has provided a draft CR for NGAP as well, in draft R3-225989. However, based on the second round discussion, it seems some companies still have concerns on the CR for not having a full study on NG-based CHO yet. Also, the proponent has provided some replies. Based on above, let’s a give a try to the CR.
Q2. Do you agree with draft CR R3-225989? Please indicate your preference and concerns if any. 

	Company
	Agree/Not agree
	Comment

	Ericsson
	Agree (obviously)
	The NGAP CR is now in much better shape thanks to all the comments made in the 2nd round. Regardless of what we decide to do with this CR, we propose to capture as an agreement, in the Chair’s notes, that “RAN3 confirms that legacy CHO is not supported in NGAP”.

	Deutsche Telekom
	Agree
	We are fine with the additions performed and also with the proposal for the Chair’s notes. 
Just one question as for XnAP: Editor’s note needed?

	Qualcomm
	Not Agree
	Is this a new type of HO being introduced? We currently don’t have a Time based HO. We only have time based CHO. We are not clear on what is the type of RRC Reconfiguration, target will send to UE without CHO. Further clarification is needed by the proponents on the proposal.



	CATT
	Agree
	Agree with Moderator that, it’s not appropriate to discuss the details of NG-based CHO procedures in this WI.

However, we see it’s beneficial to provide the time information between RAN nodes in NG-based Handover.

	China Telecom
	Agree

	We think it is beneficial to introduce NTN specific CHO functions into NG interface. Obviously, more investigation work needs to be done in NGAP. Whether endorsed or not, the current draft CR can be regarded as a good starting point.

Please Ericsson add China Telecom as co-signer.

	Nokia
	Not Agree
	As we commented (copied below) via RAN3 reflector.  We prefer to have a full analysis. This also affect SA2 since the new call flow will be different to the existing N2-HO in 23.502. 

· RAN2 specs clearly defines (T1, duration) is only used for CHO. If gNB initiate a normal HO, it cannot use (T1, duration).  So changing the IE name is not good. 

· So if need to use (T1, duration), CHO has to be introduced in NG-HO. RAN3 need to identify the impact in addition to (T1, duration). For example, the data forwarding issue. In current NG-HO, data forwarding starts when source gNB send HOCommand to UE since UE will detach from source soon. But in this case, the UE remains connected with source gNB before T1, the existing data forwarding will have some issues. Similar issue was discovered in R16 CHO WI, and RAN3 introduce early data forwarding and late data forwarding. Should similar mechanism be introduced?   This is just one issue. We prefer to first have a full analysis. There maybe no need to introduce all Xn-CHO features for NG-CHO, but this unknow at this meeting. 



	Samsung
	Not this meeting
	We share view with Nokia that we’d better have a full analysis before we endorse the CR.
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