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1 Introduction

CB: # 41_NRNTN

- Check the issue to be solved and the corresponding WA

(Nok - moderator)

Summary of offline disc R3-226859
2 For the Chairman’s Notes

Propose to capture the following Agreement:
Proposal 1: the EMC case described in Section 3.1 of R3-226859 is valid. 
Continue discussion on 
· How to support this EMC case
· Any other impacts, in addition to the support for transferring {T1, duration} over NGAP.

…
3 Discussion 

3.1 Issue 1: “WA: Uu Cell ID is used in HO signaling.” 
Moderator: 

· This discussion is not to change the WA, e.g. not to turn the WA to agreement. Instead, Moderator suggest companies list the potential issues that need to be discussed in the next meeting. 

· This section only discuss the cell ID used in the HO signaling. 

Based on the contributions proposing Uu cell ID, following scenario is described:
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· This is for Earth-Moving cell (EMC).

· In this example, the target gNB (gNB2) has 2 Uu cells/Satellite beams. The source gNB is not shown in the figure for simplicity reason. 

· The left side shows the satellite coverage at T1, i.e. the geo-area is fully covered by Uu cell#1.
· The right side shows the satellite coverage at T1+10, i.e. Uu cell#1 only cover part of the geo-area, and Uu cell#2 start to cover this geo-area due to the satellite movement.

· In this example, it is assumed that both UE1 and UE2 are at the same location, and need to be handover to gNB2. 

Q1: Please share your view on following questions
· Q1-1: is this a valid scenario, e.g. a geo-area corresponds to a specific Mapped Cell ID may be covered by 1 Uu cell at T1, and the same geo-area may be covered by more than 1 Uu cell at T1+10?  If the answer is “not”, please explain the reason.
· Q1-2: if yes to Q1-1, please explain how target gNB is able to uniquely identify the target cell based on the target cell information received in the HO signaling from the source gNB, and the impact to OAM. 
	Company
	Comment

	Nokia
	Q1-1: Yes. this is a valid scenario
Q1-2: This can only be supported by using the Uu cell ID.  
In EMC, the satellite beam (Uu cell) coverage moves as the satellite moves. So there is no fixed relation between the coverage corresponds to a Uu cell ID and the coverage corresponds to a Mapped Cell ID. Even the source gNB determine the Mapped Cell ID based on the UE’s location and uses the Mapped Cell ID as Target cell in the HO signaling, target gNB still cannot uniquely identify the right Uu cell. 


	Qualcomm
	Agree with Nokia

Q1-1: Yes, this is a very valid scenario and will happen all the time for earth moving cells.
Q1-2: Uu Cell ID is the saviour!

In such a scenario, if Mapped Cell ID is passed as target cell ID in the HO Request to the target, how can the target know out of 2 Uu Cell IDs associated to the single Mapped Cell ID where is the UE coming from?

Target can ask OAM please provide the mapping at time T1+10. OAM will provide Mapped Cell ID 1 associated to Uu Cell ID #1 and #2. Then target has to magically choose one of the two Uu Cell IDs to perform Handover. There could also be scenarios where one mapped cell id is associated to 3 or 4 Uu Cell IDs. 

And what is the benefit of doing all of these? Why should we use Mapped Cell ID over XN? What is the problem we are trying to solve by moving away from legacy procedure and complicating the NTN handover by moving the RRM to OAM? 

	CATT
	Yes, share the view with Nok and QC.
In CATT’s contribution, we also provided a figure to show the issue, where a mapped Cell across multiple Uu Cell, then it’s hard for the target gNB to make correct decision on which Uu Cell to be used for handover for the UE.

	CMCC
	Q1-1：From our view, we do not think it is a common scenario for earth moving cell. Review the discussion of introducing Uu Cell ID in Rel-17, we find our discussion is always based on the fact that there is only one cell under the coverage of a satellite in EFC.

Q1-2: If it is assumed that above scenario mentioned by the moderator is a valid scenario, we hope that the Nokia/Qualcomm chould give a clear the clarification that the necessity of target cells identifing the two Uu Cells. If it is really needed, gNB can rely on OAM with the sophisticated deployment to indicate UE is in which cell at the overlapping area. In another way, the original PCI for the UE should be notified to the target gNB, which 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 without RRC configuration to UE.
Nokia: Some comments:

1. The question is whether this scenario can happen in EMC. If company believe this does not happen, please clarify how to avoid this in EMC.  Please note Operator defines a Mapped Cell ID corresponds to a geo-area, e.g. the Toulouse center, but this does not fully align with the coverage of satellite beam/Uu cell. For non-GEO, the satellite’s coverage will be different for each pass, even it covers Toulouse in every pass due to earth’s rotation.
2. This is for inter-gNB HO, so what does it mean “keep it without RRC configuration to UE”?
CMCC’s reply:

1. We admit this scenario can happen in EFC;

2. We wonder that if there will be a possibility that UE is unaware of the handover since its geographical location does not change. Target does not tell the UE that it has already changed the gNB. Target can still use the key in source for PDCP reestablishment and no new RRC configution to UE.
Nokia: 

1. Sorry. My mistake, it is EMC

2. Current inter-gNB HO mandates key change. so it is not possible that UE is unaware of the inter-gNB HO. 


	Ericsson
	Q1-1: Yes, this seems like a possible scenario. Thanks for clarifying.

Q1-2: If we assume no mapping at all is done, Uu cell ID seems to be able to address this scenario. We might wonder though, what happens if the handover happens exactly at the time when the mapping changes due to the satellite movement (this seems to be the case in the specific figure provided). The Uu cell ID of the target cell will not be current anymore; if mapping information was available, the target could understand the situation thanks to that. Hence, in such a case there might be a benefit in signaling Uu cell ID while also considering mapping information.

Qualcomm Comments

If the Uu Cell ID on the target is not current anymore, then UE measurement report will indicate that and handover can be performed to the corresponding target indicated by the UE. This is the normal HO process. The legacy handover works without a mapped cell ID. Why is this needed for NTN HO?

E///
In legacy HO the UE may move but the RAN doesn’t. In NTN both the UE and the RAN may move (although the RAN movement is predictable and periodic). For this reason, there could be at least in theory a change in mapping right after the UE has sent its measurement and the HO has been triggered. The lower layers will probably be unaware of this. But if a mapping is assumed to be present, this change is known (movement is periodic etc. according to our previous discussions) and even this possibly “corner” case can be covered. That’s why in our view, in the end we might not be able to completely rule out mapping, even though we will be signaling Uu Cell IDs. In any case, we are OK with the WA at this time.

	TTP 
	Agree with Ericsson’s comment 

	Thales
	Q1-1: Yes, this will happen for satellite with earth moving cell scenario and may happen for HAPS.

Note that for IoT-NTN (low data rate), beams can be large and therefore possible compatible with earth moving cell satellite scenario. However for NR-NTN, beams have to be narrow to close the link budget and therefore, earth fixed cell satellite scenario are most likely to be deployed to prevent excessive HO rate.

Q1-2: The NTN control center is able to provide through configuration (i.e. OAM) to the gNBs the necessary information (i.e. plan applicable for the next 24 hours) about the motion of the radio cells wrt mapped cells (i.e. geo area). This would allow the target gNB to determine in real time the relevant targeted Uu Cell ID. 

Whether the HO signaling is based on Uu cell or on mapped cell, the following issue needs to be considered: What TAC should be also signaled in this NG based Hand-Over ? 

	ESA
	Q1-1: Yes.
Q1-2: We agree with Thales.

	Huawei
	Q1-1: Yes, we do agree such scenario can happen, maybe Satellite company could comment on relevance

Q1-2: Uu cell ID can be used, we never against this. but we need clarification on how Uu cell will declare as neighboring, etc … 

There is also no problem to use a mapped cell ID as target. Keep in mind that, when we are talking about using mapped cell ID as target, the aim is to get the right mapped cell ID for HO, and after we find it, the procedure is finished. Why we then try to figure out what the Uu cell ID is? 

The procedure is: UE report one Uu cell ID with PCI, gNB associates that PCI with a neighbor Uu cell ID (if we declare Uu cell ID as neighbor, it is straightforward to find that. If we declare mapped cell ID as neighbor, with all the predictable periodicity and configuration, it is also there). Then, mapped cell has multiple logical mapped cell ID, because the cell identity is defined per gNB, and the mapped cell Ids are clearly associated to the Uu cell ID with configuration. So the mapped cell ID is found, and that’s it. We don’t see problem here.
Qualcomm comments:

In the figure above UE reports UuCell ID #2 with PCI 2 in the measurement report. 

Lets assume OAM provides a mapping of Mapped Cell ID #1 for PCI 2. Mapped Cell ID #1 is sent to target in HO Request as target cell id. Now how will target know based on Mapped Cell ID #1 that it needs to handover the UE to UuCell ID#1 with PCI 1 ? At time T1 +10, OAM has a mapping of Mapped Cell ID #1 attached to both Uu Cell ID #1 and #2. Please explain this.



	Hispasat
	Q1-1: Yes
Q1-2: We share Thales’ view.

	Inmarsat
	Q1-1: Yes, this is definitely a valid scenario

Q1-2: We expect that the mapping between mapped cell and Uu cell will be rather dynamic and handled by the satellite resource management system via OAM. 

	
	

	
	


Summary:

·  All companies agree this is a valid scenario, or not object this scenario

· There are different options to support this scenario, e.g. using Uu cell ID, or based on OAM, or any other mechanism. So it is proposed to continue the study on possible solutions/impacts to support this scenario

Suggest following proposal:

Proposal 1: the EMC case described in Section 3.1 of R3-226859 is valid. 
Continue discussion on 

· How to support this EMC case

3.2 Issue 2: Time-Based Trigger Condition to be used in N2-HO 
TS38.300 defines the time-based trigger condition is for Conditional Handover: 
16.14.3.2.2
Conditional Handover
The same principle as described in 9.2.3.4 applies to NTN.

Editor's note: FFS details for NTN-TN CHO impact on RRC procedure.

NTN supports the following additional triggering conditions upon which UE may execute CHO to a candidate cell, as defined in TS 38.331 [12]:

-
event A4;

-
A time-based trigger condition;
-
A location-based trigger condition.

A time-based or a location-based trigger condition is always configured together with one of the the measurement-based trigger conditions (CHO events A3/A4/A5). Location is defined by the distance between UE and a reference location. Time is defined by the time between T1 and T2, where T1 is an absolute time value and T2 is a duration started at T1.

RAN3 need to study how to address the restriction in TS 38.300 that time-based trigger condition is only defined for CHO. Possible options:
· Option 1: introduce a Xn-CHO like function for N2-HO, but no need to copy all Xn-CHO functions to N2-HO.

· Option 2: do nothing (but how to capture in the spec that legacy HO is used in N2 and CHO is used in Uu?)

· Any other options?

Q2-1: Please share your view on how to address the restriction in TS38.300 that time-based trigger condition is only defined for CHO. Possible options:
· Option 1: introduce a Xn-CHO like function for N2-HO, but no need to copy all Xn-CHO functions to N2-HO.

· Option 2: do nothing (but how to capture in the spec that legacy HO is used in N2 and CHO is used in Uu?)

· Any other options?

	Company
	Comment

	Nokia
	We prefer Option 1. 

Option 2 is strange that gNB uses legacy HO in N2, and CHO in Uu. If Option 2 is used, one may even argue that similar mechanism can also be used for Xn-HO.

	Qualcomm
	We prefer Option 1.

Option 2 should be proposed in RAN2 first, to introduce a time based HO RRC Config and then RAN3 should work on it. 

	CATT
	Other: as CATT, Ericsson and some companies mentioned, we should not introduce NG-based CHO procedures, however, we could introduce some time info in source to target container to make NG handover smoothly.

For NTN, CHO is not very same as NR.

We defined time based CHO and location based CHO for NTN in RAN2.

But which does not means CHO procedure must be there in the Xn and NG. (or else, Rel-17 CHO handover could not be performed, and mobility could not be supported in Rel-17).
For example, time based CHO may be used for quasi earth fixed cell case, feeder link switch case, where the target cell is predictable, the only thing to do is to configure UE with the correct handover window for the target cell.

For Xn, as we have CHO procedures, we could reuse that procedures, adding handover window there to optimize the handover signallings.

For NG, we suppose not necessary to introduce CHO procedure, and time based information, e.g. handover window could be included in the source to target container as the reference info, which could be used to optimize the resource allocation for the handover.  

	Ericsson
	We disagree with this analysis. CHO as defined by RAN2 is an RRC reconfiguration in the target cell, which includes CHO parameters. How these parameters are provided to the target node (Xn or NG) does impact RAN2 aspects. The RAN3 agreement that legacy CHO is only supported over Xn should not be challenged. Furthermore, there is no need to replicate all CHO functionality over NG.

However, given that the time parameters defined by RAN2 are “naturally” expiring parameters, it is possible to simply add them as additional information to the target node also for NG case, in the source-to-target container, without CN impact. The target node will receive over NG exactly the same IEs it would receive over Xn, and therefore it can correctly reconfigure the UE as a CHO.

Qualcomm comments:
Legacy handover is immediate unlike time-based CHO. Now if we want to introduce a delay to the legacy handover, then UE should be communicated to connect to the target after certain time from the time when the RRC Reconfig is sent. Which means time based CHO should be configured by target in the RRC Reconfig to the UE. How does the target understand that if Time T1 and T2 is sent in the Handover Request, then target should configure time-based CHO to the UE. This is essential to be captured in 38.300 and needed for target behavior.

E///
Nowhere does it say that CHO should be delayed with respect to legacy HO. This is HO preparation, that is not subject to any particular constraint or delay. So already this statement about “delay” does not seem correct. Regarding “how does target know that if T1 and T2 are sent, this is a CHO”, this is shown in the tabular of 6412: the semantics description clearly indicates that these IEs contain the well-defined RRC parameters. No need to capture this in st2 because it will be captured in st3.

	TTP
	Incorrect analysis and unnecessary complication, agree with Ericsson’s comments 

	Thales
	NG based hand-over is mandatory given that Xn interface will not always be available.

We recommend to re-use as much as possible legacy procedures with small enhancements.

Therefore the solution proposed in R3-226770 and R3-226412 is very worth to consider.

	ESA
	The preference is for NG based hand-over.

The solution in R3-226770 / R3-226412 is the best way to go.

	Huawei
	Other option.

If we are talking about CHO, then, indeed, we need to do detailed analysis to all the related functions and messages, which will possibly involve not just SA2 but also SA3. We have in fact provide detailed analysis to all of these. However, here, we try to decouple these two IEs with CHO, what we should discuss, is whether these two IEs are beneficial even not in the context of CHO. And after some checking, we tend to think it can give a natural "expiration" and cancellation condition, and is somehow useful anyway.

	Hispasat
	We do support NG based handover, following proposals R3-226770 and R3-226412.

	Inmarsat
	We also have a preference to include support for NG-based handover as an alternative to Xn handover, and support the proposals on Time-based CHO via NG.

	
	

	
	


Data Forwarding
When the time-based trigger condition is used, the UE still connect with the source cell/gNB until the condition is met, e.g. at least till T1. In current N2-HO, the source gNB starts the data forwarding (step 2a-3b in TS 23.502 Figure 4.9.1.3.3-1, copied as below) after it send the HOCommand to the UE (Step 2). There is NO discard mechanism in NG. This can cause 2 issues: 
· huge data to be buffered in target gNB. This issue is severe in case of feeder link switch over which require to handover many UEs to target gNB. 
· Unnecessary retransmission. Once UE connect with target gNB, target gNB has to re-transmit the buffered DL packets even they have already been successfully transferred from source gNB to UE. 
Please note in Xn-CHO, source gNB can ask target gNB to discard those DL packets that have already been successfully transferred from source gNB to UE. So target gNB only buffer the DL packets that have not been transferred from source gNB to UE.
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Figure 4.9.1.3.3-1: inter NG-RAN node N2 based handover, execution phase

Q2-2: Please share your view on following
· do you agree that in N2-HO that UE is finally successfully connected with target gNB during [T1, T1+duration], source gNB can ask target gNB to discard the DL packets that have been successfully transferred from source gNB to UE? If not, please explain how to handle the huge data buffer in target gNB and unnecessary re-transmission, especially when many UEs will be HO to target gNB using the time-based trigger condition, e.g. in FLSO.
	Company
	Comment

	Nokia
	Yes. 

The discard mechanism should be introduced in NGAP to enable the source gNB to ask target gNB to discard the DL packets that have been successfully transferred from source gNB to UE.  This can avoid the target gNB to buffer and retransmit those DL packets that have been successfully transferred from source gNB to the UE.


	CATT
	Whether need to make change/enhancement to data forwarding procedure need to be further checked, we can leave this open for further discuss.

	Ericsson
	We disagree. There is no reason to overcomplicate this scenario. If the UE does not appear in the target cell within the time parameters given, the target node shall discard any prepared resources (including e.g. data forwarding configuration).

Moderator: Let’s only assume the UE will appear in target cell. The question is updated. 

	TTP
	The data forwarding discussion or the perceived problem has nothing to do with the data forwarding 

	Huawei
	A bit confused with the question. The introduction of the two time-related IEs are not meant to change the current NG-HO behavior. It is included in the container and simply gives a natural "expiration" and cancellation condition. The sentence mentioned by moderator “the UE still connect with the source cell/gNB until the condition is met, e.g. at least till T1” does not hold. If there should be a HO before the time, then just go ahead and use it. The IEs are actually used for the cases that no handover comes, and will not come, so after time condition is met, target can release the resource.

	Ericsson
	Even with the modified question, we still see no issue with respect to buffering / data forwarding vs. legacy NG HO and previous NTN discussions.
Actually, by knowing the expected time the UE will appear, the target node can even be more precise with its buffer allocation. So, if anything, signaling these parameters could even be beneficial for these aspects.

	Qualcomm
	Yes

	
	

	
	

	
	

	
	


Summary:

· No agreement. Continue the discussion 
Suggest following proposal:

Proposal 
Continue discussion on 
· Any other impacts, in addition to the support for transferring {T1, duration} over NGAP.

3.3 Any other issues

	Company
	Comment

	CATT
	As majority of the companies shows no strong interesting in signaling based Feeder link switch, should we capture an agreement or something in Chair’s Note?
E.g.: To support feeder link switch, coordination between gNBs, if needed, are done by pre-configuration/OAM configuration, not to introduce new Xn/NG procedures.

	Huawei
	We agree with CATT’s observation.

	Ericsson
	Xn support for feeder link switch was initially proposed by Ericsson during the Rel-16 SI, and it is captured in TR 38.821. Given the lack of consensus on this so far, we agree with CATT’s observation.

	Inmarsat
	We think there are interesting applications of Xn for feeder link switching in certain architectures and inter-satellite HO in GEO systems with overlapping coverage (which is quite normal in GEO), however, it doesn’t seem that specific enhancements to Xn are required for the moment.

	Nokia
	This may be not needed due to the existing text in TS 38.300:
The following NTN related parameters shall be provided by O&M to the gNB providing non-terrestrial NR access:
…

- Additional information to enable gNB operation for feeder/service link switch overs.
At least the following NTN related parameters are expected to be provided by O&M to the gNB for its operation:
…
- The time window of the successive switch overs (feeder link, service link);
…

- Schedule of successive switch overs (feeder link, service link).


	
	

	
	

	
	

	
	

	
	

	
	


4 Conclusion, Recommendations
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