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Introduction
Last RAN3 meeting discussed service continuity enhancement, and the following agreements and open issues are captured,
WA: Uu Cell ID is used to be exchanged via Xn Setup and Configuration Update procedure.
Confirm to add the handover window start and duration IEs to the NGAP Source NG-RAN Node to Target NG-RAN Node Transparent Container IE.
Confirm to enhance the early data forwarding with data discarding for NG HO. FFS on details, e.g. Introduce a DL discarding related IE in Early Status Transfer Transparent Container IE.
Do not exchange TAC(s) over Xn for NTN, solution to be further discussed.
This contribution further discusses these open issues.
Discussion
Last RAN3 meeting further discussed the service continuity enhancement, and several open issues are captured.
The first achievement during last meeting is we obtain a working assumption that Uu cell ID is assumed to be used for Xn Setup and Configuration Update procedure. Considering the situation that using either Mapped cell ID or Uu cell ID has been thoroughly discussed for last several meetings, and using the Uu cell ID reflects the vast majority view. A reasonable way forward is to turn the WA into agreement unless there’s new and essential problem identified for using the Uu cell ID.
According to the last several meetings, in order to down-select whether to use Uu cell ID or Mapped cell ID for non-UE associated signaling, the argument on forbidden area and the mobility restriction list has been mentioned, and some company has referred the following text in current TS 23.501,
[bookmark: _Toc106187823]5.4.11.8	Support for mobility Forbidden Area and Service Area Restrictions for NR satellite access
Forbidden Area functionality is supported as described in clause 5.3.4.1.1 with the modifications described below:
-	The AMF and the UE receive the broadcast TAI (if a single TAI is broadcast) or all broadcast TAIs (if multiple TAIs are broadcast) from the NG-RAN as described clause 5.4.11.7. The AMF considers the UE to be in a Forbidden Area if the only received TAI is forbidden or if all received TAIs are forbidden based on subscription data. The UE considers it is in a Forbidden Area if the only received TAI is forbidden, or if all received TAIs are forbidden and is not within a Forbidden Area in the case that at least one broadcast TAI is not forbidden.
The concept of the Forbidden Area is mainly used by UE, i.e. when the UE is in the Forbidden Area, it is not allowed to initiate the communication. Based on the above text, the UE will consider it is not within a Forbidden Area when at least one broadcast TAI is not forbidden for NTN case.
By considering the Forbidden Area, some company mentioned that exchanging the Mapped cell ID associated with only one TAC in non-UE associated signalling will better help the source node to make the handover decision because the source node can know more granular information on the association between the Tracking Area and the Cell; while if we use Uu cell ID, it means that the source node can initiate handover to a target cell as long as one of the TAs associated with the Uu cell is not forbidden. In our understanding, from the perspective of the Forbidden Area, using either Mapped cell ID or Uu cell ID is workable without contradicting the current spec. As a consequence, the forbidden area will not cause essential problem if we use the Uu cell ID.
Once we decide to use Uu cell ID is used in Xn Setup and Configuration Update procedures, the next open issue we need to solve is as follows,
Do not exchange TAC(s) over Xn for NTN, solution to be further discussed.
Basically there are two options, both of which could be acceptable for most of the companies,
Option 1: Do not exchange TAC(s) over Xn
Option 2: Multiple TACs are exchanged over Xn
The proponents of Option 1 think that the TAC is actually a design mainly compatible with TN, and not exchanging TAC over interface management procedure does not bring too much harm to the network. Since Option 1 receives the most support. Similarly, a reasonable way forward is to investigate whether there’s new and essential problem identified if we do not exchange TAC(s) over Xn.
Recall that we’ve already discussed the forbidden area issue above. According to the spec text quoted above, TS 23.501 only defines the behaviours of CN and UE to support Forbidden Area functionality. Actually, there’s no clear text defined in RAN spec on how RAN will tackle with the forbidden area, considering the fact that the forbidden area information is also contained in Mobility Restriction List which is sent from AMF to NG-RAN. Although not clearly specified, it would be a common understanding that the NG-RAN node will not initiate a handover preparation procedure to the target cell if the target cell is associated with a TAC included in the Forbidden Area Information.
Observation 1: The Forbidden Area Information is included in Mobility Restriction List which is sent from AMF to NG-RAN.
Observation 2: It seems to be the common understanding that the NG-RAN node will not initiate a handover preparation procedure to the target cell if the target cell is associated with a TAC included in the Forbidden Area Information.
However, if we do not exchange TAC(s) over Xn, a source node will not know the TAC information associated with the potential target cells under neighbour nodes, so the forbidden area functionality will become useless.
Observation 3: If we do not exchange TAC(s) over Xn, a source node will not know the TAC information associated with the potential target cells under neighbour nodes, resulting in a situation that the forbidden area functionality will become useless.
Considering the forbidden area issue above, it seems that exchanging multiple TACs in Xn Configuration Update procedure is the only choice which will neither cause severe issue nor heavily impact the current spec. So we prefer to exchange multiple TACs explicitly over Xn. To make the forbidden area functionality workable by introducing multiple TACs exchanged over Xn, we can clearly define that the source node can initiate handover to a target cell as long as one of the TACs associated with the target cell is not forbidden.
Proposal 1: Turn WA into agreement that Uu Cell ID is used to be exchanged via Xn Setup and Configuration Update procedure.
Proposal 2: Multiple TACs are exchanged for Xn Setup and Configuration Update procedure.
Proposal 3: The source node can initiate handover to a target cell as long as one of the TACs associated with the target cell is not forbidden.
Conclusion
In this contribution, we have the following proposals:
Observation 1: The Forbidden Area Information is included in Mobility Restriction List which is sent from AMF to NG-RAN.
Observation 2: It seems to be the common understanding that the NG-RAN node will not initiate a handover preparation procedure to the target cell if the target cell is associated with a TAC included in the Forbidden Area Information.
Observation 3: If we do not exchange TAC(s) over Xn, a source node will not know the TAC information associated with the potential target cells under neighbour nodes, resulting in a situation that the forbidden area functionality will become useless.
Proposal 1: Turn WA into agreement that Uu Cell ID is used to be exchanged via Xn Setup and Configuration Update procedure.
Proposal 2: Multiple TACs are exchanged for Xn Setup and Configuration Update procedure.
Proposal 3: The source node can initiate handover to a target cell as long as one of the TACs associated with the target cell is not forbidden.
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