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Introduction

In last meeting, the mobility issue for NR NTN has been discussed and some agreements have been reached as below.

	WA: Uu Cell ID is used in HO signaling.

FFS on what’s the TAC to be used when using Uu cell ID in Xn setup and configuration update procedures.

CHO over NG? Send LS to SA2? 

The earth moving cell scenario 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?

Other issues if any


In this contribution, we provide discussion on the left issues for NR NTN.
Discussion

Cell ID for handover signaling
In last meeting, whether the Uu cell ID should be used for NTN handover has been discussed, and there was one WA: Uu Cell ID is used in HO signalling. Considering the Earth Moving Cell (EMC) scenario, the following figure has been marked as valid.
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In T1, the Mapped Cell #A corresponds to the gNB2 Uu cell #1, while in T1+10, the Mapped Cell#A corresponds to both gNB2 Uu cell #1 and Uu cell #2. It is obvious that the mapped cell ID cannot identify the satellite beam within the target gNB and the correct target cell. This may lead to misunderstanding for the target gNB during the handover. 

Proposal 1: Turn the WA into agreement that Uu Cell ID is used in HO signalling.
Multiple TACs over Xn

As given in [2], the Uu cell ID should be exchanged in different procedures over Xn to avoid the inter-operability issue between different satellite vendors. In addition to the exchange of Uu cell ID, the exchange of multiple TACs could be beneficial to support the mobility restriction of handover. 

With the supported TACs from the target gNB, the source gNB is able to adjust the handover strategy to avoid perform the handover to the non-allowed target cell. In addition, there could be multiple supported TACs for one NTN cell, how to select the appropriate TAC to send to the neighbor cell is not clear if only one TAC exchange over Xn is supported.

However, considering the earth moving cell scenario, the frequent TAU could not be avoided because of the frequent update of the TACs, which may lead to much signaling overload. And it is FFS whether the signaling overload for the exchange of multiple TACs is acceptable.
Proposal 2: The exchanging of supported TACs over Xn should be supported if the signaling overload is acceptable.

Applicability of Xn in deployment

In real deployment, the distance between the NTN gNBs (or GTWs) is large, maybe more than hundreds of kilometers away. Therefore, it seems to be not appropriate to deploy the Xn for the NTN. However, this needs to be confirmed by the Satellite Operators.

Observation: In real deployment, the Xn may not be applicable due to the long distances between the NTN gNBs, which should be confirmed by the Satellite Operators.
In addition, considering the study of the standard, the Xn should not be precluded since we have studied the impact on Xn from Rel-17, and some features have already been supported over Xn. In addition, we has just introduced the Xn based CHO in Rel-18. 

Proposal 3: In theory, the study of the potential impact on Xn should not be precluded for the standard.
Time based HO over NG
In RAN3#117bis-e meeting, time based CHO has been introduced over Xn with two parameters related to the handover window, i.e., start time and duration. With the two parameters, the target NG-RAN node is able to allocate necessary resources for the incoming CHO. 

In last meeting, some companies raised the concern whether to introduce the time based CHO over NG, and the concern is that the time based CHO has not been defined so far, therefore, there seems to be not appropriate to introduce the timer based CHO over NG for NTN. However, as given in [3], the intention is to introduce the time based HO over NG instead of the time based CHO over NG. With the two time-related parameter, the target NG-RAN node is able to judge whether the UE will appear in the target cell within the handover window time duration. Since there could be some NTN deployment without Xn interface due to long distance between the NTN gNBs (or GTWs), the time based handover over NG could bring the benefit for the handover of NTN.
Proposal 4: Introduce the time-based handover over NG instead of time-based CHO over NG.

Conclusion
Proposal 1: Turn the WA into agreement that Uu Cell ID is used in HO signalling.
Proposal 2: The exchanging of supported TACs over Xn should be supported if the signaling overload is acceptable.
Observation: In real deployment, the Xn may not be applicable due to the long distances between the NTN gNBs, which should be confirmed by the Satellite Operators.

Proposal 3: In theory, the study of the potential impact on Xn should not be precluded for the standard.

Proposal 4: Introduce the time-based handover over NG instead of time-based CHO over NG.
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