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1	Introduction
At 3GPP RAN3#110 (November 2020) the LS to RAN2 on architecture aspects for satellite access in 5G has been sent [1]. Among the others, RAN3 has informed RAN2 on the possible approaches for Cell ID and TAI broadcast [1]:
	a)	On Uu, SIB content corresponds to momentary coverage area of a satellite beam related to the geographically fixed areas of TAs/Cells - irrespective of whether the beam is fixed or moving. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]b) 	The cell ID used on Uu SIB content (and probably on Xn) are decoupled from cell ID used on NG(N2). The respective mapping is performed in RAN. This requires gNB to acquire the UE’s location information.



These options are subject to RAN2 feedback before any of these can be proceeded. The following paper outlines our opinion regarding Cell ID mapping in NTN systems. 
2	Discussion
It needs to be noted that SA2 has set the following requirement for NTN systems: cell identifier sent to the Core Network (CN) is fixed to the geographical area. This restriction stems from the need to ensure reliable emergency services. It may cause particular difficulties to meet this requirement in Earth-moving cells. 
Observation 1: As per SA2 requirement, cell identifier sent to the CN needs to be fixed to a geographical area. This could be challenging especially in LEO-based Earth-moving cells.
Cell identifier (CellIdentity as defined in NR RRC [2]) is a 36-bit long bit string, used to unambiguously identify the cell within Public Land Mobile Network (PLMN). It is broadcasted in SIB1 as a part of CellAccessRelatedInfo [2]. It is also used in other messages sent over NGAP and XnAP interfaces. If we assume that this CellIdentity has to be fixed to the geographical location, it would imply the System Information contents in Earth-moving NTN system need to be updated in time, when the satellite starts serving certain geographical area.
Observation 2: If the same CellIdentity that is sent in SIB1 and delivered to the CN has to be fixed to the geographical area, it implies continuous SIB1 updates whenever new satellite starts serving particular geographical area.
Furthermore, with Earth-moving cells a satellite beam will often cover more than one geographical area, which would mean SIB would need to contain more than one CellIdentity, making its use ambiguous for the UEs in that satellite beam.
Observation 3: In Earth-moving cells scenario, if the same CellIdentity that is sent in SIB1 and delivered to the CN has to be fixed to the geographical area, it implies that more than one CellIdentity needs to be broadcasted in SIB1, as a satellite beam will serve more than one geographical area, making the CellIdentity ambiguous for UEs.
Another approach is possible, wherein the CellIdentity used over air interface (Uu) is decoupled from what is sent towards the CN (as outlined in option b) within the LS [1]). In this case, the radio access network needs to know which CellIdentity is broadcasted over particular area in time and needs to perform a corresponding mapping to a fixed ID before sending it to the CN.  
It should be also underlined that Tracking Areas (TAs) have been fixed on Earth for NTN system. As a result, if we follow the approach b) within the LS [1] there needs to be a frequent update of cells (CellIdentities) belonging to a particular TA.
Observation 4: As Tracking Areas are fixed to the Earth geolocations, a list of CellIdentities belonging to a particular TA would have to be updated in Earth-moving NTN system.
The information about the mapping in time needs to be available also in the AMF to enable efficient paging. On the other hand, paging can occur in multiple cells within a particular registration (RA) or tracking area (TA), so the need of such remapping should not impact the number of cells to be reached with paging message. The open question is how to ensure the gNB and AMF are always synchronized with respect to the mapping. More specifically, even if the sequence of changes can be pre-planned and known in AMF and gNB, will the AMF account for e.g. signalling delay when initiating the paging which shall be received in the correct cells?
Observation 5: The mapping in time needs to be known to both the gNB and AMF. It remains to be studied how this is achieved and whether the AMF takes into account the signalling delays when e.g. initiating the paging.  
From the UE’s perspective, there seem to be no major impact when such mapping is introduced to ensure cell identifier for the CN is fixed. The UE operates on the basis of ‘real’ CellIdentity, while the mapping is done on the network side. However, for this mapping to be accurate and effective, the network needs to know UE’s CellIdentity or at least the RA/TA for IDLE mode procedures (such as paging). It shall be further studied if UE’s accurate location needs to be reported, e.g. when the UE establishes the RRC connection.
Proposal 1: RAN2 is asked to discuss if UE’s location shall be provided when UE establishes the RRC connection.
Another possible area to consider is the UE in RRC Inactive which will stay in its RAN Notification Area (RNA). Despite UE’s stationarity, the observed cell identifiers will change in time, so the UE may realize it is out of its RNA (as the UE determines whether it stays within the RNA based on what it can read from the System Information (SI), where the Uu Cell Identity will be broadcasted), even though the UE did not move at all. A potential option to take into account is whether RNAs could be fixed to a geographical area, similarly to what has been decided for TAs. This, however, may require substantial changes to RRC Inactive procedures regarding RNA, as the UE would have to check its location, not only the Cell Identifier broadcasted over Uu. 
Proposal 2: RAN2 is asked to study the impact of option b) from the LS [1] on the UEs in RRC Inactive.
Nevertheless, we suggest informing RAN3 what we have found to be feasible and indicate in addition some associated issues need to be addressed still. 
Proposal 3: Send the response LS to RAN3, where RAN2 indicates the option b (The cell ID used on Uu SIB content (and probably on Xn) are decoupled from cell ID used on NG(N2). The respective mapping is performed in RAN) was found to be feasible. RAN2 will further study some of the identified issues. 
3	Conclusion
The following proposals and observations were made in this paper:
Observation 1: As per SA2 requirement, cell identifier sent to the CN needs to be fixed to a geographical area. This could be challenging especially in LEO-based Earth-moving cells.
Observation 2: If the same CellIdentity that is sent in SIB1 and delivered to the CN has to be fixed to the geographical area, it implies continuous SIB1 updates whenever new satellite starts serving particular geographical area.
Observation 3: In Earth-moving cells scenario, if the same CellIdentity that is sent in SIB1 and delivered to the CN has to be fixed to the geographical area, it implies that more than one CellIdentity needs to be broadcasted in SIB1, as a satellite beam will serve more than one geographical area, making the CellIdentity ambiguous for UEs.
Observation 4: As Tracking Areas are fixed to the Earth geolocations, a list of CellIdentities belonging to a particular TA would have to be updated in Earth-moving NTN system.
Observation 5: The mapping in time needs to be known to both the gNB and AMF. It remains to be studied how this is achieved and whether the AMF takes into account the signalling delays when e.g. initiating the paging.  
Proposal 1: RAN2 is asked to discuss if UE’s location shall be provided when UE establishes the RRC connection.
Proposal 2: RAN2 is asked to study the impact of option b) from the LS [1] on the UEs in RRC Inactive.
Proposal 3: Send the response LS to RAN3, where RAN2 indicates the option b (The cell ID used on Uu SIB content (and probably on Xn) are decoupled from cell ID used on NG(N2). The respective mapping is performed in RAN) was found to be feasible. RAN2 will further study some of the identified issues. 
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