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Introduction
This document aims at discussing TDOCS related to the Mobility enhancements as part of Rel-18 WI NR_NTN_enh.
Hereunder is recalled the description of the email discussion as defined by the RAN3 chair in its notes:
CB: # NTN1_Mobility
- Pending to RAN2 progress?
- NTN mobility enhancement over Xn/NG
- Feeder link switch-over enhancement over Xn/NG
- CHO enhancement over Xn and NG, e.g., time-based CHO
- Capture agreements and open issues
(Thales - moderator)
Summary of offline disc R3-225023

The discussion will take place in at least 2 rounds
· A first round covering some general principles and some topics that were already discussed in R17 but without agreements due to lack of RAN2 information.
· A second round covering all remaining aspects raised by the proponents in their TDOCs plus the outcomes of the 1st round
The deadline for Round 1 is Tuesday, Aug 16th, 23:59:59 UTC. This allows the moderator to prepare the proposals for Wednesday online session. 
The following TDOCs are considered as part of this discussion can be seen in the annex of this SOD.

For the Chairman’s Notes

Propose the following:
· [bookmark: _GoBack]P1: In Rel-18, mobility enhancement based on Xn and NG shall be discussed
· P2: Uu Cell ID can be used in NG and Xn hand-over procedures. 
· P3: Served Cell Information and Neighbour Information IEs in both XN Setup procedure and Configuration Update procedure shall allow multiple TACs for NTN cells. 
· P4: Mapped Cell ID and TAI can be added in the NGAP Path Switch Request message from gNB to AMF.
· P5: Enhancements for the support of CHO over NG for NTN-NTN hand-over should be discussed in this WI.
· P6: Time window (e.g. start and duration) may be added in the CHO signaling to target node

Propose to capture the following:





1st round discussion
General
One can read in
· R3-224383/Proposal 1: RAN3 wait for RAN2 progress on mobility enhancement.
· R3-224588/Proposal 1:	Regarding the cell reselection enhancement and NTN-NTN handover enhancement, RAN2 may lead the discussion, and RAN3 should take action based on RAN2’s progress.
· R3-224383/Propose 3: RAN3 wait for RAN2 progress on CHO
However, the moderator observes numerous proposals in the TDOCs submitted to this meeting among which some are based on RAN3 agreements during R17, and therefore it can be considered that at least some topics can be discussed in RAN3 without waiting for the first outcomes of RAN2 during the on-going R18 WI.

One can read in R3-224636/Proposal 5: We could focus on XnAP first, and then do reflect changes to NGAP if needed..
Question 3.1.1: Should the XN related mobility enhancements be prioritized compared to the NG ones ?
	Company
	Agree/not agree
	Comment

	Qualcomm
	Agree
	XN related mobility enhancements can be looked at first and the same can be replicated to NG.

	Ericsson
	Disagree
	With the current NTN architecture, NTN NG-RAN nodes may be thousands of km apart, potentially covering whole continents; deploying Xn between such nodes is at best questionable. There is no reason to prioritize Xn enhancements.

	Huawei
	Agree
	Changes to NGAP can be a bit controversial at this stage. Let us focus on Xn related mobility enhancements first.

	China Telecom
	
	In Rel-18, mobility enhancement based on Xn and NG shall be supported at the same time.

	Thales
	Disagree
	Same view as E///

	Samsung
	
	Xn enhancement and Ng enhancement equally important. It is just for different scenarios. Official prioritization is too strong and thus not very necessary.

	ZTE
	Disagree
	No strong reason to prioritize the Xn related mobility enhancements

	Nokia
	
	If it is mobility enhancement to CHO, it is ok to focus on Xn, since CHO is only supported in Xn-HO. 




Moderator’s summary:
Among the arguments raised by companies:
· Xn based mobility is not very relevant in context of NTN given that gateway (related to gNB) are often distant from one another.
· the impact for NG based mobility may be more important than for Xn.
· CHO is currently only supported in Xn-HO

· Moderator suggests to discuss further the following proposal:
Proposal: In Rel-18, mobility enhancement based on Xn and NG shall be discussed


Proposals yet to be discussed during 2nd round:
· R3-224399/Proposal 4: NTN impacts to F1AP should be taken as low priority in Rel-18.
· R3-224440/Proposal 1:	Study methods to enable an Xn interface over Uu (e.g. via service/feeder-links)
· in case of a lack of a physical link between the source and target gNB that would increase the risk of extended service disruption and signaling storms due to requiring initial access and core network re-registration to the target gNB.

Mobility enhancements (Hand-over procedure)
Time window aspects
On the basis of
· R3-224579/Proposal 1: The time window (UTC time / timer value) for the UE to execute handover to a candidate target cell as agreed by RAN2, should be signaled to the candidate target(s) over network interfaces (NG, Xn).
· R3-224636/Proposal 4: Stop time of the source cells and start time of the target cells should be exchanged between source and target NG-RAN nodes.
Question 3.2.1: Should a time window for the UE to execute handover to a candidate target cell be signaled to the candidate target(s) over network interfaces (NG, Xn)?
· FFS time window format: e.g. UTC time, timer value or Stop time of the source cells/start time of the target cells
	Company
	Agree/not agree
	Comment

	CATT
	See comments
	RAN2 has defined the Time based CHO for NR NTN in Rel-17.
However, we would like to clarify the use cases for time based CHO.
The main use cases for time based CHO is for:
· Case 1: Quasi earth fixed cell case, UE handover to the next coming cell.
· Case 2: Feeder link switch case, UE handover to the target cell with the same/similar coverage.

For earth moving cell case (Case 3), whether and how the time based CHO could be applied is not clear from RAN2 perspective, which will be further considered in Rel-18.

For the Case 1, with big possibility the handover is within a NTN-GW, which means the handover is intra gNB, no need to coordinate between gNBs.

For Case 2, satellite is switching over the NTN-GW, with big possibility the handover is between the gNBs, inter-gNB coordination seems beneficial. However non-UE procedure is preferred.

For Case 3, different UE in different location may have different handover window, per UE coordination may be needed. However, we should wait a little bit to see RAN2 progress on supporting of time based CHO in earth moving cell case.

	Qualcomm
	
	Regarding R3-224579/Proposal 1:
RAN2 has agreed to use both Time based and Location based CHO (CondEvent T1 and D1) for NTN scenarios. It will be useful for the target to know the time for CondEvent T1 and location for CondEvent D1 to internally allocate radio resources. Similar proposal is also mentioned in HW paper R3-224588

Regarding R3-224636/Proposal 4: The serving Cell Stop time which is also broadcasted in SIB for quasi Earth fixed cells should be exchanged via XN. This helps the source to select appropriate target cells for CHO for NTN scenario. We have also mentioned similar proposal in our paper R3-224304 Proposal 5


	Ericsson
	Agree for CHO;  NG beneficial now; Xn “future-proof” but not very urgent with current NTN architecture
	These parameters have already been agreed by RAN2 since Rel-17 for CHO, so they are beneficial in such a scenario. We provide TPs for both NG and Xn, although as already stated, Xn support for CHO in NTN might not be urgent at this time (can be considered as a future-proof enhancement). We believe that serving cell stop time may be useful for CHO, although we note that satellite movement is fully predictable and not subject to change (hence there is no need for Xn signaling – this sort of information is currently listed in stage 2 as OAM-provided).

	Huawei
	Agree
	It can be beneficial at least for time-based CHO. Not agree to first consider CHO in NG but deprioritize Xn. Note that, currently, CHO is not even supported for NG! First, we need to discuss whether to support CHO in NG, which can have impacts to CN.

	China Telecom
	
	Agree with CATT's clarification of the use cases. It is beneficial to make some enhancements on Xn and NG to support time-based CHO.

	Thales
	Agree
	It is beneficial to support in priority NG based CHO, Xn can then be treated after.

	ZTE
	
	Share the view with Huawei on time-based CHO, the CHO over NG has not be supported before, we should clarify whether this applies to NG. 
While, for the “Stop time of the source cells” and “start time of the target cells”, these time info could be beneficial to the enhancement of Feeder link switch-over.

	Nokia
	
	Again, CHO is only supported for Xn-HO. Previous mobility enhancement WI discussed and concluded CHO is not for N2-HO. Better to first discuss the use cases, e.g, as mentioned by CATT, then decide the possible enhancements



Moderator’s summary:
Actually the same discussion took place under Question 3.4.2.1 of clause 3.4.2 of this TDOC and therefore, moderator invites companies to consifder the suggested revised proposal


Cell Id aspects
On the basis of
· R3-224304/Proposal 1: Uu Cell ID shall be used in XN and NG based Handover procedures for NTN. 
· R3-224304/Proposal 2: Uu Cell ID shall be used in Served Cell Information and Neighbour Information IEs in XN Setup procedure for NTN.
· R3-224636/Proposal 2: for each switching satellite, the relationship (replacement) between the serving cells generated by the source gNB and the cells generated by the target gNB should be clear for the source gNB.
· R3-224636/Proposal 3: the relationship between the serving cells generated by the source gNB and target gNB over the switching satellite could be linked by the beam ID.
Question 3.2.2: Shall Uu Cell ID be used in hand-over procedures (NG and/or Xn) ?
· If yes, shall Uu Cell ID be used in Served Cell Information and Neighbour Information Ies in XN Setup procedure for NTN?
	Company
	Agree/not agree
	Comment

	CATT
	Agree, but
	It’s not clear Uu Cell ID or Mapped Cell ID is used in handover procedure, we agree to use Uu Cell ID.

Besides that, in R3-224636, we proposed to exchange the served cell info and also the relationship of the cells served by the source and target gNBs during feeder link switch, to make the source gNB know the target cell for each of the UE.

	Qualcomm
	Agree
	Uu Cell ID should be used for NG and XN handover procedures and Uu cell ID shall be exchanged in XN setup procedures. This makes the mapping between the Measurement Reports, Neighbour cell information exchanged in XN and the handover procedure.

On the suggestion from CATT on Feeder Link switch over, if the target cells with Uu Cell ID + ephemeris and Serving Cell stop time is exchanged over XN, it will be useful at the source for both NTN CHO and Feeder Link switch over. Please refer to our Proposal 5 and 6 in R3-224304

	Ericsson
	Disagree
	Cell ID mapping is configured consistently in the whole involved RAN, so by definition source and target will have the same mapping. Once again, the concept of “neighbor” has very little meaning with the current NTN architecture, so it is questionable whether there will be Xn set up between NTN RAN nodes, or even terrestrial RAN and NTN RAN nodes. This was discussed at length in Rel-16 and 17 (see also TR 38.821).

	Huawei
	
	The proposals in 4304 and 4636 are for different use cases. As for the question itself, we are ok to assume the cell used in this case is Uu cell. 

	China Telecom
	Agree, but
	Uu Cell ID can be used for NG and Xn handover procedures.
Whether and how to use the Uu cell ID to maintain Served Cell Information and Neighbour Information needs further discussion. For example, perhaps we can also use the mapping relationship between the Mapped cell ID and Uu cell ID.

	Samsung
	Agree
	Uu Cell ID can be used for NG and Xn handover procedures.


	ZTE
	Agree
	OK to use the Uu cell ID for NG/Xn handover.

	Nokia
	Agree
	



Moderator’s summary:
Majority of companies (except Ericsson) agree that Uu Cell ID can be used for NG/Xn hand-over procedures. FFS how it can be used and exchanged between gNBs
· Moderator suggests to discuss further the following proposal:
Proposal: Uu Cell ID can be used in NG and Xn hand-over procedures. FFS how it can be used and exchanged between gNBs

NG based hand-over
On the basis of
· R3-224305/Proposal 5a:  For NTN mobility via NG, the UE location if available at the source gNB, shall be sent to the target gNB in the Source to Target Transparent Container in NGAP Handover Required message. UE location from the source will assist the target gNB to find the Mapped Cell ID and TAI to be sent to AMF in NGAP Handover Notify.
Question 3.2.3: Shall NGAP Hand-over request message from source to target gNB convey the UE location (if available) ?
	Company
	Agree/not agree
	Comment

	CATT
	No
	We see it’s unnecessary to provide the UE location to the target gNB.

It’s the source gNB to decide whether, when, and where to handover a UE to. Time based CHO, location based CHO, or the source gNB could even make the handover decision based on the known UE location info.

	Qualcomm
	Yes
	· As mentioned in our paper the UE location is needed at the target to compute the Mapped Cell ID to be passed on to the AMF during Handover execution. The purpose of UE location is not Time based or location based CHO. 
· As an alternative to UE location, the source computed Mapped Cell ID can be sent to the target as well, since it is a course UE location. 
· As the NTN targets may not always be connected via XN, the UE location can be shared via NG in Handover messages to the target 
· Similar proposal is applicable for XN based Handover as well.

	Ericsson
	No
	Fully agree with CATT.
Furthermore, cell mapping is by definition known at source and target, so this argument does not hold.
The only purpose for (coarse) UE location, as already discussed, is CN selection at UE attach; once that is done, it is not needed anymore.

	Huawei
	No
	The necessity of exchanging UE location needs to be further investigated. For example, one possible alternative is after HO is triggered, the target RAN node can ask UE to report the UE location. After obtaining the reported UE location, RAN send Handover Notify to CN, so the signaling via Xn/NG can be avoided.

	China Telecom
	No
	Agree with CATT.

	Samsung
	FFS
	Need further discussion. Maybe beneficial in some case. 

	ZTE
	No
	Agree with CATT and Ericsson, the UE location from source gNB to target gNB is not needed.

	Nokia
	No
	The benefit is unclear. 
The CN already have the Mapped Cell ID received from the source gNB. 



Moderator’s summary:
Majority of companies (except QC) are opposed to include the UE location (if available) in the NGAP Hand-over request message from source to target gNB. 
· Moderator suggests to dismiss this proposal:


Xn based hand-over
On the basis of
· R3-224304/Proposal 4:  Served Cell Information and Neighbour Information IEs in both XN Setup procedure and Configuration Update procedure shall allow multiple TACs for NTN cells.
· R3-224304/Proposal 5:  NTN Cell Coverage Stop Time and Ephemeris information shall be exchanged via XN Setup procedure and Config Update procedure between the neighbouring gNBs to assist NTN mobility and ANR in Release 18.
Question 3.2.4.1: Shall XN Setup procedure/Configuration Update procedures support
a) multiple TACs for NTN cells in Served and Neighbour Cell Information IEs ?
b) the exchange of NTN Cell Coverage Stop Time and Ephemeris information between the neighbouring gNBs to assist NTN mobility and ANR
	Company
	Agree/not agree
	Comment

	CATT
	See comments
	As LEO is moving fast, we should avoid frequently update the information in our interface. 

Generally, for quasi earth fixed cell case, the TACs, cell stop time info is more static, which could be exchanged between gNBs. For earth moving cell case, the information changes frequently, it’s not preferred to exchange the information. 
For the ephemeris data, we understand no need to exchange between the gNBs, as we could assume each of the gNB is possible to get the latest ephemeris info.

	Qualcomm
	Yes
	Proposal 4: Since NTN cells support multiple TAC, XN should also allow exchanging multiple TACs supported by NTN cells. Currently for TN cells only single TAC is supported, hence XN Setup allows only single TAC. For NTN it is not a single TAC anymore.

Proposal5: 
· Agree that earth moving cell information changed dynamically as compared to quasi earth fixed cells. However, this information is needed at the source to select the appropriate targets for NTN CHO. Due to the dynamicity of the information, it is not recommended to depend on OAM for this information. 
· E/// and Thales paper R3-224579 has recommended to exchange the serving cell stop time in Handover messages. However, instead of sending this information during HO but exchanging it during XN setup, it helps the source to choose the target based on the cell stop time.


	Ericsson
	No
	Fully agree with CATT.
Furthermore, this was already discussed in previous releases: all this information is fully predictable and does not need to be exchanged over Xn.
Serving cell stop time might be considered a borderline case: it is predictable due to satellite movement, but it might also be possible for the source cell to “tweak it” as part of the CHO configuration. For this reason we think it’s beneficial to include it in the CHO information toward the target cell.

	Huawei
	a) agree
b) not agree
	Maybe beneficial to exchange multiple TACs in Xn.
Why we exchange ephemeris information between interfaces? Ephemeris information is provided by OAM/NTN control center to gNB, and works well. We should avoid exchanging such information via interfaces.

	China Telecom
	No
	Agree with CATT.

	Thales
	
	Agree with CATT

	Samsung
	
	Ephemeris information is not needed to be transmitted. 

	ZTE
	
	No strong view for a).
While, for b), as mentioned by companies, at least, the ephemeris information is not needed to exchange between gNBs.

	Nokia
	
	No strong view for a). It is better to clarify how the multiple TACs is used in the receiver.
For b), why does the ephemeris information need to be exchanged over Xn? We do not see the need.



Moderator’s summary:
Most companies (except QC) are opposed to the exchange of NTN Cell Coverage Stop Time and Ephemeris information between the neighbouring gNBs to assist NTN mobility and ANR. Hence this proposal is dismissed
However, no strong opposition have been raised wrt XN Setup procedure/Configuration Update procedures supporting multiple TACs for NTN cells in Served and Neighbour Cell Information IEs
· Moderator suggests to discuss further the following proposal:
Proposal: Served Cell Information and Neighbour Information IEs in both XN Setup procedure and Configuration Update procedure shall allow multiple TACs for NTN cells. FFS how the multiple TACs is used in the receiver.


On the basis of
· R3-224305/Proposal 4a:  For NTN mobility via XN, the UE location if available at the source gNB, shall be sent to the target gNB in Handover Request message. The UE location will assist the target gNB to compute the Mapped Cell ID and TAI to sent to AMF in NGAP Path Switch Request.  
· R3-224305/Proposal 4b:  Alternatively, for NTN mobility via XN, the Mapped Cell ID and TAI  at the source gNB, shall be sent to the target gNB in Handover Request message. The Mapped Cell ID and TAI will assist the target gNB to send the Mapped Cell ID and TAI to the AMF in NGAP Path Switch Request message. 
Question 3.2.4.2: Should the target gNB send the Mapped Cell ID and TAI to the AMF in NGAP Path Switch Request message ?
	Company
	Agree/not agree
	Comment

	CATT
	Agree, but
	As the ULI is included in the Path Switch Request, it should be ok to provide mapped Cell ID and TAI to AMF in the ULI info.
However, it seems not necessary to provide the UE location info from the source NG-RAN node to the target NG-RAN node for this purpose. Maybe the Handover complete message from the UE could contain the latest UE location info (up to RAN2,SA3), and we’ve agreed in the last RAN3 meeting, the mapped cell ID and TAI will always be provided to CN even if there’s no available UE location info.

	Qualcomm
	Agree
	· Since in the Path Switch, mapped Cell ID and TAI needs to be provided to the AMF, it is helpful, if the source sends the available UE location to the target. Target can compute mapped cell ID based on the UE location sent by source and send the same information in the Path Switch.
· It is just passing information which is already available at the source, instead of using a preconfigured value for mapped cell ID at target to be sent in Path Switch.
· As an alternative to UE location, the source computed Mapped Cell ID can be sent to the target as well, since it is a course UE location. 


	Ericsson
	Disagree
	4305 discusses at length group HO. Group HO has been discussed at length in many scenarios in the past but was never concluded as beneficial; unclear what the delta is here, considering that e.g. Xn between NTN gNBs with this architecture is questionable. Given that mapping is configured consistently in the whole NTN RAN, the TAI in the source cell will be consistent with the TAI in the target cell; no need to add anything else.
And BTW CATT has a very good point that there’s already an agreement in RAN3 that that mapped cell ID and TAI shall always be provided to the CN even if there is no available UE location (“RAN’s best guess”).

	Huawei
	Disagree 
	See our previous comment to Q3.2.3. After checking the comments of other companies, we think the issue which needs to be first figured out, is whether every ULI IE contained in the NGAP messages to CN, will be used by CN, and CN will use the latest received mapped Cell and TAI to update their strategy. If so, then at least QC’s proposal makes some sense, while the solution still need to be discussed.

	China Telecom
	Agree
	The mapped Cell ID and TAI are included in ULI in the Path Switch Request message.

	ZTE
	
	As mentioned by CATT, RAN3 has already agreed that the mapped cell ID and TAI shall be provided to the CN, it is not clear for the intention of this question.

	Nokia
	Disagree
	It may be unnecessary that every ULI contains a Mapped Cell ID determined based on the UE’s location. In addition, the Mapped Cell ID can be determined without using the UE’s location. So this proposal is not needed. 



Moderator’s summary:
There are mixed views on this proposal
· Some consider that it is already agreed that gNB has to provide the Mapped Cell ID and TAI (as part of ULI) to the AMF in the NGAP Path Switch Request message
· Some question about the necessity to send these information always in the NGAP Path Switch Request message
· Moderator suggests to discuss further the following proposal:
Proposal: Mapped Cell ID and TAI can be added in the NGAP Path Switch Request message from gNB to AMF.

Question 3.2.4.3: If yes, what option is preferred among the two followings: The Hand-over request message from source to target gNB convey
a) the UE location (if available) for the target gNB to compute the Mapped Cell ID and TAI
b) the Mapped Cell ID and the TAI
c) other
d) none
	Company
	Agree/not agree
	Comment

	CATT
	
	d)

	Qualcomm
	a or b
	

	Ericsson
	d
	d. See above

	Huawei
	
	d)

	China Telecom
	
	d)

	ZTE
	
	d)

	Nokia
	
	d)



Moderator’s summary:
Most companies reject this proposal.
· Moderator suggests to dismiss this proposal:

Feeder link switch-over procedure

General
One can read in R3-224383/Propose 2: Enhancement for feeder link switch-over need to be justified, and the scenario need to be clarified. 
· The moderator observes that at least some proposals relates to RAN2 agreement in R17 (e.g. time window aspects) or enhancements already identified (e.g. group hand-over). Therefore, he suggests that some discussion takes place already in RAN3 without waiting for RAN2 outcomes as part of R18 work item.

One can read in R3-224588/Proposal 2:	The benefits of enhancement to Xn signalling to support feeder link switch-over needs further confirmation. 
Question 3.3.1: Should Xn based feeder link switch over be considered in R18 and why ?
	Company
	Agree/not agree
	Comment

	CATT
	Agree
	This is one of the key objective we would like to do in Rel-18.
As in Rel-17, we’ve discussed signalling based solution for feeder link switch-over, and OAM based solution. And to be simple, we only adopt the OAM based solution.

Signalling based Solution makes it more flexible, and less complexity for OAM configuration.

	Qualcomm
	Agree
	Agree with CATT

	Ericsson
	Disagree
	This was an original E/// proposal, and it was discussed in the Rel-16 SI and in the Rel-17 WI (we submitted full stage 3 proposals for it). RAN3 decided against it on the basis that switchover follows the satellite movement, which is “periodic and predictable” and therefore needs no signaling support. In fact, all the necessary information is currently captured in stage 2 as part of OAM-supplied information. Rel-18 follows the same NTN architecture and principles as Rel-17, so we question whether anything needs to be changed: the same RAN3 decision is still valid.

	Huawei
	See comments
	This is in the scope, so it should be studied. But technically, we think OAM is enough to handle the most cases of feeder link switch over, so we are not convinced to use de-centralized deployment so far.

	China Telecom
	Neutral
	

	Samsung
	Agree
	Agree with CATT.

	ZTE
	Agree
	As mentioned by CATT and Ericsson, it is true that RAN3 has only adopted the OAM based solution in Rel-17. While, in Release 18, the signalling based solution could be further discussed.

	Nokia
	Disagree
	The scenario is unclear. Please clarify the specific scenario/issue. The gNB cannot control the satellite to setup a feeder link with a NTN GW. Only the satellite knows when it can setup a feeder link. 



Moderator’s summary:
· There are mixed views on this proposal.Moderator invites proponents to clarify the scenario/issue that would require such procedure.


Proposal yet to be discussed during 2nd round
· R3-224863/Proposal 1: Signalling exchange is needed on Xn/NG to support the unpredictable feeder link switchover should be further discussed.


Time window aspects

Proposals yet to be discussed in second round:
· R3-224304/Proposal 5:  NTN Cell Coverage Stop Time and Ephemeris information shall be exchanged via XN Setup procedure and Config Update procedure between the neighbouring gNBs to assist NTN mobility and ANR in Release 18.
· R3-224304/Proposal 6: Proposal 5 shall be applicable for Feeder Link Switch over scenario as well.

Hard and soft switch

Proposals yet to be discussed in second round:
· R3-224304/Proposal 7: Hard or Soft Feeder link Switch over indication shall be exchanged via XN Setup procedure and Config Update procedure between the neighbouring gNBs 

Group hand-over procedures

Proposals yet to be discussed in second round:
· R3-224304/Proposal 8: Allow group transfer of UE Context via XN between the source and target gNBs for feeder link switch over.
· R3-224305/Proposal 2: Group handovers over NG and XN interfaces should be supported for NTN for earth moving and quasi earth fixed cells
· R3-224305/Proposal 3: For group handovers, message size limitation should be taken into consideration. 

Additional satellite assistance information information

Proposals yet to be discussed in second round:
· R3-224636/Proposal 1: It’s preferred 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.
· R3-224622/Proposal 1: The satellite assistance information could be exchanged over Xn for feeder link switch-over procedure, i.e., ephemeris data with accurate time information.
· R3-224863/Proposal 2: RAN3 to discuss the exchange of assistance information on Xn/NG:
· Cell mapping between source gNB and target gNB to perform the correct handover during feeder link switchover
· Available RACH resources between source and target to support RACH attempts distribution
· UE list and handover policy between source and target to support RACH attempts distribution



Conditional hand-over procedure

CHO over NG

On the basis of
· R3-224305/Proposal 1: Conditional HO over NG shall be supported for NTN to NTN or TN to NTN or vice versa handovers 
· R3-224399/Proposal 3: It may be beneficial to support the CHO based handover procedure over NG interface for NTN purposes.

Question 3.4.1: Should CHO over NG apply to NTN-NTN and NTN-TN (and vice versa) hand-overs ?
	Company
	Agree/not agree
	Comment

	CATT
	Yes and No
	Firstly, we do not need to consider NTN-TN handover in Rel-18, as it is not in the scope of the WID, only the idle mobility is considered in Rel-18.
Secondly, Support of CHO over NG for NTN-NTN handover, should be further discussed, different scenarios should be considered, quasi earth fixed cell, earth moving cell, feeder link switch. 

	Qualcomm
	Yes
	Since NTN handovers are quite frequent as compared to TN, the source should be connected to target either via NG or XN to allow less interruption time at the UE. 
Hence introducing CHO via NG will be beneficial for NTN Handovers where XN is not available.


	Ericsson
	Yes and No
	Agree with CATT: no need to specifically support NTN-TN handovers. But there is also no need to limit any scenario: once signaling support is there and it is generic enough, it can be used according to the deployment (see our stage 3 TPs – no reason to limit or specify the scenario). Given the current architecture, We believe NG support is justified now, and Xn support seems like a “nice to have” for future-proofness.

	Huawei
	No 
	First we also agree with CATT that no need to consider NTN-TN handover in Rel-18. Then, as I have commented in previous questions, this could have big impact to CN, e.g. data transfer, which needs to be analyzed first, and SA2 is also involved. 

	China Telecom
	Yes
	

	Thales
	Yes
	CHO over NG procedure shoud be supported and apply to both NTN-NTN and NTN-TN

	Samsung
	Yes and No
	CHO currently is not supported in NG based handover. So CHO via NG in NTN should be further discussed. We see there is a need probably, but would like to further discuss.

	ZTE
	Yes for NTN-NTN
	Agree with the majority that the NTN-TN handover should be out of the scope of Rel-18. 
For the NTN-NTN handover, the CHO over NG could be further checked in this release.

	Nokia
	No
	CHO is only supported via Xn-HO. It was already discussed and concluded in previous release that CHO is not supported in NG-HO. 



Moderator’s summary:
Several companies stated that NTN-TN (and vice versa) hand-overs is out of the WI scope
Majority (except Nokia) consider appropriate to discuss the support of “NTN-NTN CHO over NG” as it may be beneficial where XN is not available.
· Moderator suggests to discuss further the following proposal:
Proposal: Enhancements for the support of CHO over NG for NTN-NTN hand-over should be discussed in this WI.


Time based CHO

On the basis of
· R3-224579/Proposal 2: The CHO time window parameters should be signaled to the target node so it can prepare resources at the appropriate time; if the UE did not connect to the prepared cell within the given window, the target node can free up resources after the time window expires.
· R3-224579/Proposal 3: It may be highly beneficial to also signal to the target node the estimated serving cell stop time; the target can use it as basis for the decision to release previously reserved radio resources.
· R3-224579/Proposal 4: To support time-based triggered CHO in RAN3 for NTN as discussed above, at least 3 IEs (Handover Window Start, Handover Window Duration, Serving Cell Stop Time IEs – encoding should correspond to the equivalent RRC IEs) should be included in the Source NG-RAN Node to Target NG-RAN Node Transparent Container IE in NGAP.
· R3-224579/Proposal 5: In case Xn is envisaged between source and target (e.g. potential NTN regenerative architecture in a future release), the above IEs should be added to the HANDOVER REQUEST message in XnAP.
· R3-224588/Proposal 3:	Signal the UE specific time window to target RAN node via Xn to assist time-based CHO.

Question 3.4.2.1: Should additional CHO time information be signaled to the target node
a) If yes
a. Preferred parameters (e.g. time window, serving cell stop time) ?
b. Preferred additional IEs to be included in the Source NG-RAN Node to Target NG-RAN Node Transparent Container IE (e.g. Handover Window Start, Handover Window Duration, Serving Cell Stop Time IEs)?
	Company
	Agree/not agree and preferences
	Comment

	CATT
	See comments
	The below info are copied from comments of 3.2.1.
The main use cases for time based CHO is for:
· Case 1: Quasi earth fixed cell case, UE handover to the next coming cell.
· Case 2: Feeder link switch case, UE handover to the target cell with the same/similar coverage.

For earth moving cell case (Case 3), whether and how the time based CHO could be applied is not clear from RAN2 perspective, which will be further considered in Rel-18.

For the Case 1, with big possibility the handover is within a NTN-GW, which means the handover is intra gNB, no need to coordinate between gNBs.

For Case 2, satellite is switching over the NTN-GW, with big possibility the handover is between the gNBs, inter-gNB coordination seems beneficial, e.g. serving cell stop time, target cell start time. However, non-UE procedure is preferred.

For Case 3, different UE in different location may have different handover window, per UE coordination may be needed. However, we should wait a little bit to see RAN2 progress on supporting of time based CHO in earth moving cell case.

	Qualcomm
	
	· For Time-based HO introduced in RAN2 CondEvent T1, Threshold and duration are sent to UE via RRC. The time ‘T’ at which the target can expect a UE and duration ‘T+X’ for which target can hold its resources expecting a UE can be send to the target in CHO.
· The Serving Cell stop time is beneficial if exchanged in XN setup instead of Handover, as it helps the source to choose the appropriate targets for CHO

	Ericsson
	Agree; alt. a
	Serving cell stop time is unnecessary in Xn setup (if there is such a thing!) because it is related to satellite motion (“periodic and predictable”), but it may be possible for the source cell to tweak it for the CHO. For this reason we think it’s beneficial to add it to the other CHO parameters.

	Huawei
	Agree
	We think at least time window (start time and duration) should be exchanged via Xn. As for serving cell stop time, we fail to understand how this information will be used, considering if we will have time window. Resources can be released after time window expires. Of course, further clarification is welcome. 

	China Telecom
	
	It is beneficial to make some enhancements on Xn and NG to support time-based CHO. However, it does not seem necessary to indicate the serving cell stop time.

	Thales
	Agree
	

	Samsung
	
	We think the preferred information is need to be exchanged. For the serving cell stop time we also think maybe non-UE associated signaling is fine since it is common for all the mobility UEs.

	ZTE
	
	OK for the time window info. 
Regarding the serving cell stop time, it could be beneficial to feeder link switch-over, but not clear for the CHO.

	Nokia
	
	Again, CHO is only supported for Xn-HO. Previous mobility enhancement WI discussed and concluded CHO is not for N2-HO. Better to first discuss the use cases, e.g, as mentioned by CATT, then decide the possible enhancements



Moderator’s summary:
About the exchange between gNBs of e.g. serving cell stop time, target cell start time: Eithre companies are not convinced or consider that a non-UE procedure would be preferred.
About the exchange between gNBs of time window (start time and duration) via Xn: Most companies consider that it could be of interest. However CATT and Nokia questioned about the relevant use cases.
· Moderator suggests to discuss further the following proposal:
Proposal: Time window (e.g. start and duration) may be added in the CHO signaling to target node

Question 3.4.2.2: Should additional CHO time information (i.e. parameters and IEs) be signaled to the target node via NGAP and/or Xn ?
	Company
	Agree/not agree
	Comment

	CATT
	Pending
	Pending to RAN3 discussion on support of feeder link switch and CHO.
Also pending to RAN2 progress on mobility enhancement.

	Ericsson
	No
	No need for anything else at the moment

	Huawei
	No
	Agree with Ericsson

	Samsung
	FFS
	

	ZTE
	
	Agree with CATT

	Nokia
	
	Wait for RAN2 progress



Moderator’s summary:
All companies are not supporting this proposal
· Moderator suggests to dismiss this proposal


Location based CHO

Proposals yet to be discussed in second round:
· R3-224622/Proposal 2: In Release 18, RAN3 shall focus on the Location triggering CHO and Time(r)-based triggering CHO.

Enhancements to ANR procedure

Proposals yet to be discussed in second round:
· R3-224399/Proposal 1: Cell ID mapping information may be exchanged between gNBs via Xn for neighbour cell relationship maintenance.
· R3-224399/Proposal 2: the NTN type of serving cell and neighbour cell information may be exchanged between gNBs via Xn.


2nd round discussion




Annex: list of TDOCS input to this discussion

	R3-224304
	XN Enhancements for NTN Mobility and Feeder Link Switch Over (Qualcomm India Pvt Ltd)
	discussion
	Proposal 1: Uu Cell ID shall be used in XN and NG based Handover procedures for NTN. 
Proposal 2: Uu Cell ID shall be used in Served Cell Information and Neighbour Information IEs in XN Setup procedure for NTN.
Proposal 3: NG-RAN Signalling Section 16.14.5 in TS 38.300 shall provide clarification on the Proposal 1 and 2.
Proposal 4:  Served Cell Information and Neighbour Information IEs in both XN Setup procedure and Configuration Update procedure shall allow multiple TACs for NTN cells.
Proposal 5:  NTN Cell Coverage Stop Time and Ephemeris information shall be exchanged via XN Setup procedure and Config Update procedure between the neighbouring gNBs to assist NTN mobility and ANR in Release 18.
Proposal 6: Proposal 5 shall be applicable for Feeder Link Switch over scenario as well.
Proposal 7: Hard or Soft Feeder link Switch over indication shall be exchanged via XN Setup procedure and Config Update procedure between the neighbouring gNBs 
Proposal 8: Allow group transfer of UE Context via XN between the source and target gNBs for feeder link switch over.

	R3-224305
	NTN Mobility Enhancements for Rel18 (Qualcomm India Pvt Ltd)
	discussion
	Proposal 1: Conditional HO over NG shall be supported for NTN to NTN or TN to NTN or vice versa handovers 
Proposal 2: Group handovers over NG and XN interfaces should be supported for NTN for earth moving and quasi earth fixed cells
Proposal 3: For group handovers, message size limitation should be taken into consideration. 
Proposal 4a:  For NTN mobility via XN, the UE location if available at the source gNB, shall be sent to the target gNB in Handover Request message. The UE location will assist the target gNB to compute the Mapped Cell ID and TAI to sent to AMF in NGAP Path Switch Request.  
Proposal 4b:  Alternatively, for NTN mobility via XN, the Mapped Cell ID and TAI  at the source gNB, shall be sent to the target gNB in Handover Request message. The Mapped Cell ID and TAI will assist the target gNB to send the Mapped Cell ID and TAI to the AMF in NGAP Path Switch Request message. 
Proposal 5a:  For NTN mobility via NG, the UE location if available at the source gNB, shall be sent to the target gNB in the Source to Target Transparent Container in NGAP Handover Required message. UE location from the source will assist the target gNB to find the Mapped Cell ID and TAI to be sent to AMF in NGAP Handover Notify.

	R3-224383
	Discussion on the Mobility and Service Continuity Enhancements in NR NTN (Nokia, Nokia Shanghai Bell)
	discussion
	Proposal 1: RAN3 wait for RAN2 progress on mobility enhancement. 
Propose 2: Enhancement for feeder link switch-over need to be justified, and the scenario need to be clarified. 
Propose 3: RAN3 wait for RAN2 progress on CHO

	R3-224399
	Mobility and service continuity enhancement for NTN (China Telecommunication)
	discussion
	Proposal 1: Cell ID mapping information may be exchanged between gNBs via Xn for neighbour cell relationship maintenance.
Proposal 2: the NTN type of serving cell and neighbour cell information may be exchanged between gNBs via Xn.
Proposal 3: It may be beneficial to support the CHO based handover procedure over NG interface for NTN purposes.
Proposal 4: NTN impacts to F1AP should be taken as low priority in Rel-18.

	R3-224440
	Xn interface enhancements in NTN (InterDigital)
	discussion
	Proposal 1:	Study methods to enable an Xn interface over Uu (e.g. via service/feeder-links).

	R3-224579
	CHO for NTN (Ericsson, Thales)
	other
	Proposal 1: The time window (UTC time / timer value) for the UE to execute handover to a candidate target cell as agreed by RAN2, should be signaled to the candidate target(s) over network interfaces (NG, Xn).
Proposal 2: The CHO time window parameters should be signaled to the target node so it can prepare resources at the appropriate time; if the UE did not connect to the prepared cell within the given window, the target node can free up resources after the time window expires.
Proposal 3: It may be highly beneficial to also signal to the target node the estimated serving cell stop time; the target can use it as basis for the decision to release previously reserved radio resources.
Proposal 4: To support time-based triggered CHO in RAN3 for NTN as discussed above, at least 3 IEs (Handover Window Start, Handover Window Duration, Serving Cell Stop Time IEs – encoding should correspond to the equivalent RRC IEs) should be included in the Source NG-RAN Node to Target NG-RAN Node Transparent Container IE in NGAP.
Proposal 5: In case Xn is envisaged between source and target (e.g. potential NTN regenerative architecture in a future release), the above IEs should be added to the HANDOVER REQUEST message in XnAP.
Proposal 6: Agree the attached NGAP TP and the related XnAP TP [5].

	R3-224580
	CHO for NTN – XnAP Impacts (Ericsson, Thales)
	other
	Change Request proposal

	R3-224587
	Enhancement on mobility of NTN (Huawei)
	CR0875r, TS 38.423 v17.1.0, Rel-18, Cat. B
	Change Request proposal

	R3-224588
	Discussion on mobility of NTN (Huawei)
	discussion
	Proposal 1:	Regarding the cell reselection enhancement and NTN-NTN handover enhancement, RAN2 may lead the discussion, and RAN3 should take action based on RAN2’s progress.
Proposal 2:	The benefits of enhancement to Xn signalling to support feeder link switch-over needs further confirmation. 
Proposal 3:	Signal the UE specific time window to target RAN node via Xn to assist time-based CHO.

	R3-224622
	Initial consideration on mobility issue for NR NTN (ZTE)
	discussion
	Proposal 1: The satellite assistance information could be exchanged over Xn for feeder link switch-over procedure, i.e., ephemeris data with accurate time information.
Proposal 2: In Release 18, RAN3 shall focus on the Location triggering CHO and Time(r)-based triggering CHO.

	R3-224636
	Discussion on signalling based feeder link switch (CATT)
	discussion
	Proposal 1: It’s preferred 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.
Proposal 2: for each switching satellite, the relationship (replacement) between the serving cells generated by the source gNB and the cells generated by the target gNB should be clear for the source gNB.
Proposal 3: the relationship between the serving cells generated by the source gNB and target gNB over the switching satellite could be linked by the beam ID.
Proposal 4: Stop time of the source cells and start time of the target cells should be exchanged between source and target NG-RAN nodes.
Proposal 5: We could focus on XnAP first, and then do reflect changes to NGAP if needed.
Proposal 6: RAN3 is request to discuss and agree the XnAP CR in [2].

	R3-224637
	Support of signalling based feeder link switch-over in XnAP (CATT)
	CR0877r, TS 38.423 v17.1.0, Rel-18, Cat. B
	Change Request proposal

	R3-224863
	Discussion on enhancements for feeder link switch over (Samsung)
	discussion
	Proposal 1: Signalling exchange is needed on Xn/NG to support the unpredictable feeder link switchover should be further discussed.
Proposal 2: RAN3 to discuss the exchange of assistance information on Xn/NG: 
-	Cell mapping between source gNB and target gNB to perform the correct handover during feeder link switchover
-	Available RACH resources between source and target to support RACH attempts distribution
-	UE list and handover policy between source and target to support RACH attempts distribution
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