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In the last meeting the following technical issues need to be discussed  in next meeting：
	FFS in a transparent payload scenario, whether Xn interface will be deployed. 
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?


In this paper, we provide some general considerations regarding these technical issues.
Discussion
Xn interface
In the last meeting, one remaining issue is whether Xn interface will be deployed in a transparent payload scenario.
Whether Xn interface between NTN gNBs over long distance could exist depends on the real deployment of different operators. Therefore, in our view, more input from operators may be required to assist judging the existence of Xn interface.  For now, there is no proof that the Xn interface will never be deployed. Hence, if there are strong concerns from some operators that it is unlikely to deploy Xn interface for transparent payload, we may slightly de-prioritize Xn but not preclude it in R18.
Proposal 1: The existence of Xn interface depends on real deployment of different operators, which should not be precluded in R18 for now.
NG for NTN-NTN hand-over in addition to T1 and T2
In last meeting, two time-related IEs[1] in Source to Target Transparent Container over NG has been raised. But it’s unclear how the two IEs take effect and whether these two IEs are used for legacy HO or for CHO. 

First let we simply recall the benefits of introducing time-related IEs [t1,t2] conveyed to the target gNB in Xn CHO, which are: 
· The first benefit is for RACH resource reservation. The target gNB can allocate the same RACH resources to UEs in different time periods and it may improve resource efficiency. If it takes a long time from resource allocation to successful UE access, the time related information may have a great benefit. 
· The second purpose is for saving signalling overload. If UE accesses to one candidate PCell, the source gNB does not need to send the handover cancel command to the candidate gNBs. The candidate gNBs can automatically release the CHO resource for the UE after the time t2.
In the following, we will provide the analysis whether the NG CHO and NG HO can have these benefits.

· IEs introduced for time-based CHO
In our understanding, the above-mentioned benefits can be achieved in time-based CHO, while in R16, RAN3 does not introduce CHO for NG interface. Therefore, if the IEs are used for better supporting time-based CHO, RAN3 needs to discuss whether to support basic CHO function over NG firstly, which however, may has a great impact on CN. SA3 may also be involved to provide an assessment or solution for these impacts. The main impacts are as follow:
a) HANDOVER SUCCESS procedure needs to be introduced for CHO. The target gNB needs to send HANDOVER SUCCESS message to the source gNB over NG to inform that UE has successfully accessed the target cell. Once source gNB receives HANDOVER SUCCESS message, source gNB tells other candidate cells to release resources, and begin to perform late data forwarding procedure. 

b) CONDITIONAL HANDOVER CANCEL procedure needs to be introduced for CHO. The source gNB needs to send the CONDITIONAL HANDOVER CANCEL message toward the other candidate target gNBs to cancel CHO for UE. Some proposals raised that the candidate gNBs can cancel CHO after T2 by themselves, so CONDITIONAL HANDOVER CANCEL message is not mandatory in time-based NG CHO. We acknowledge this argument. One thing to note is, in CHO, the CONDITIONAL HANDOVER CANCEL message can also be used by the target node to trigger the CHO modification. It may needs to discuss whether to support the CHO modification triggered by target node.

c) CN needs to establish more than one forward tunnels with several target candidate gNBs per PDU session if the tunnel is a PDU session-level forward tunnel or per DRB if the tunnel is a DRB level forward tunnel during CHO preparation. Up to now during legacy handover CN just needs to prepare one forward tunnel per PDU session or per DRB with one target gNB for one UE. SA2 needs to evaluate whether multiple forwarding tunnels can be established with multiple gNBs for one PDU session or for one DRB. If there is no support of multiple forwarding tunnels, packet loss can happen. 

d) Current security principle in NG handover is that upon reception of the NGAP HANDOVER REQUIRED message, source AMF will increment its locally kept NCC value and compute a fresh NH. In legacy procedure handover, source AMF generates only a pair of keys {NCC,NH} during one handover. But in CHO procedure, source gNB may send more than one NGAP HANDOVER REQUIRED message to the source AMF due to multiple candidate target cells, hence the source AMF needs to generate several pair of keys {NCC,NH}for each handover request for one UE in one CHO procedure.  Before UE performs handover, the UE security context kept in the source AMF may include several pairs of{NCC,NH}.Then after handover is complete, which pair of {NCC,NH} kept in UE security context should be used by AMF to generate {NCC,NH} for the next handover is unclear. In which case, SA3 should be involved to evaluate whether the current security mechanism applies to NG based CHO and whether the mechanism should be enhanced.

Observation 1: SA2/SA3 needs to be involved to evaluate the impact on the core network if NG based CHO is introduced.  
Based on above analysis, there are a lot of impacts to be analysed before NG based CHO can be introduced, which needs heavy workload. In the meanwhile, we acknowledge that if we assume we are in a scenario that Xn is not much deployed, and there are only few candidate cells in NTN, we will suffer less impacts analysed above. Specifically, a) is acceptable as candidate cells will anyway release resources after T1+T2. Only impact is late data forwarding. b) is also acceptable, and that is the benefit of the two IEs. c) is still an issue unless we allow some packet loss. d) may also be acceptable due to small number of candidate cells, but may better to involve SA3.
Observation 2: If we assume a scenario where there are only few candidate cells and Xn is not much deployed, the impacts of not supporting the entire CHO for NG diminishes. 

We also note that it is not suitable to discuss all these CHO support for NG in the WI of NR NTN, and in fact we should try to avoid complicated discussion on this issue. 


· IEs introduced for resource reservation in legacy HO
In the following, we discuss the case where the two IEs are not introduced for time-based CHO. In legacy NG HO, the target gNB will allocate RACH resource for UE upon received HANDOVER REQUEST message and release the resource upon UE finished RACH procedure. The target gNB will allocate different RACH resources for different UEs because the target gNB does not know when the UE will access. One potential benefit is the target gNB may use the time related IEs to improve resource efficiency. However, in legacy HO, the source gNB sends the handover command to UE, UE will hand over to the target gNB immediately. Usually, it won’t take a long time from the time when the target gNB receives the handover request message to the time when the UE accesses the target base station. After UE accesses the target successfully the target gNB can allocate the same resource to other UEs. That is, in most cases, after being allocated, the same resource can be allocated to other UEs in a short time, and we hence think the benefit of introducing time related information is not huge. 

Observation 3: The benefit of introducing time-related IEs for resource reservation in legacy HO is not huge.

To conclude, after detailed analysis, the most important thing is RAN3 need to discuss the scenario for using the time related IEs, e.g, if they are used for CHO or legacy HO. If they are introduced for CHO, we need to discuss whether the benefit of two IEs retains without introducing the complete CHO procedure over NG. If they are introduced for legacy HO, we need to discuss if it is beneficial to have the IEs, and we should re-name the IEs to avoid confusion.

Proposal 2:  RAN3 to discuss the scenario for using the time related IEs, e.g, if they are used for CHO or legacy HO.


Summary 
Based on the discussion, we have following proposals: 
Observation 1: SA2/SA3 needs to be involved to evaluate the impact on the core network if NG based CHO is introduced.  
Observation 2: If we assume a scenario where there are only few candidate cells and Xn is not much deployed, the impacts of not supporting the entire CHO for NG diminishes. 
Observation 3: The time-related IEs may only have little benefit for resource reservation in legacy HO.

Proposal 1: The existence of Xn interface depends on real deployment of different operators, which should not be precluded in R18 for now. 
Proposal 2:  RAN3 to discuss the scenario for using the time related IEs, e.g, if they are used for CHO or legacy HO.
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