3GPP TSG-RAN WG3 Meeting#112-e
R3-211707
17 – 28 May 2021

Agenda item:
20.2.1
Source: 

Qualcomm Incorporated
Title: 
General usage of cell identity signalling in NGAP
Document for:
Discussion
1. Introduction

At RAN3#111e, the following was captured:
Confirm agreement that “A Cell ID provided to the 5GC within the User Location Information corresponds to a fixed geographical area.”

For use of cell ID in NGAP procedures outside ULI and for other interfaces (e.g. handover target cell, paging, served cells), analysis is needed on case by case basis.

For impacts on generating ULI when e.g. location information is not available or rough, RAN3 can wait for the LS reply from RAN2.

 To be continued...

In this document we discuss further the aspects in blue. In particular, the goal is to look at uses of cell identity outside of the ULI.

2. Discussion
2.1 Impact on IEs and procedures in NGAP
We now consider other IEs/procedures as listed in the table in the Annex, which also categorizes them according to the flow of information. Taking them on a case-by case basis:

1) ULI: As already agreed, the cell identity in the ULI is in principle based on configured, location-based, cells even in case that the cell footprint moves. 
Although not the main point of this document, there are some additional issues that should be kept in mind. The first is that location information may not be always be available to the required level of accuracy for cell ID mapping; and the second is that the tracking area (if taken in a geographical sense) may not always correspond to the TAC seen by the UE (i.e. as currently broadcast).
Note that these remaining open issues require analysis, but they are not considered in this document.
2) Location Reporting: since this is based on a common understanding of both CGI and TAI by the CN and RAN, it seems to follow that where mapping is used for ULI, the same would be done for the relevant IEs exchanged as part of these procedures. This means that the RAN should also interpret “Area of Interest” assuming the above described mapping, and report accordingly.

Observation 1: Any procedures using ULI (including location reporting) should also use mapped cell identity. List of cell IDs in Area of Interest should also function based on mapped identities.
3) PWS: in principle the same approach can be used, however we should note that this potentially implies broadcasting of warning messages in areas outside the signalled CGI areas, since the mapped identities may not at a particular point in time correspond to a defined coverage area. Note that an equivalent issue would happen in case non-mapped CGIs were used.
It should also be noted that in a moving cell scenario, it may not always be possible to restrict a certain warning to the requested area (i.e. the actual broadcast is likely to extend beyond the requested area). For this reason, a better approach may be to use the existing Warning Area Coordinates.

Observation 2: If PWS is supported, the RAN derives the actual cells that should broadcast warnings; since it may not be possible to restrict the broadcasts correctly, it is recommended to make use of the Warning Area Coordinates.
4) Paging: in the case of “recommended cells”, the RAN is both consumer and generator of the information, so it could use mapped or unmapped CGI information. However, unmapped CGI information is not easy to use as there is no timing information, without which the information is ambiguous. Therefore, it seems to make sense to use mapped information, and no signalling change is needed.
Observation 3: For recommended cells in paging, it seems reasonable to assume mapped cells (in case of moving cells).

5) Trace: the main use of cell information in Trace Function for NGAP is in the Cell Traffic Trace procedure. This case is not clear for a moving cell because (1) the broadcast cell is not static, therefore any traces based on the broadcast cell will be curtailed by handover activity; and (2) if based on mapped cell, the RAN would need to acquire data from different broadcast cells. This seems to require further consideration. 

Observation 4: Operation of Cell Traffic Trace in NTN with moving cells requires further analysis.
6) MDT: assuming that MDT is supported for NTN, the gNB would need to translate the Area Scope provided from the CN (either for internal use or for communication to the UE, since the UE will not be aware of mapped identities). An alternative would be that the Area Scope is only defined in terms of tracking areas, assuming that these are more “stable” (i.e. closer relationship of broadcast to intended geographical area) than cell identities.
Observation 5: Operation of MDT and particularly Area Scope also requires further analysis. Area Scope based on cell identities may be problematic at the UE.

7) Handover signalling: the Target ID is required by the AMF to identify the target AMF, but this should in principle require no mapping provided the intended target cell supports the indicated TAI. Within the transparent container we have:
· The Target Cell ID: this information is intra-RAN, and in principle this could be either a mapped or broadcast ID since there is a very small delay between generation of the request and processing (unlike e.g. recommended cells for paging)

· UE History Information: since this also includes the Time UE Stayed in Cell, it seems in principle possible to use either mapped or broadcast cell IDs (the time information can be used to convert to geographical areas). However mapped cell IDs seem much simpler to use here, and not requiring complex interpretation based on past cell coverage history.
8) SON Reports: assuming that this functionality is supported in NTN, in general, since these are tied to handovers which are performed in the air interface, they are expected to be linked to the Uu cells. Use of this functionality in NTN could be left to implementation or consideration in a later release.  

2.2 Summary of impacts

Overall, most if not all cases where the signalling is directly aimed at the AMF could be assumed to be based on mapped CGI. This includes the cases below:

· All uses of ULI

· AoI in location reporting control

· PWS

· Paging (recommended cells)

However other use cases either require further analysis, or could operate with both broadcast or mapped CGI. Inter-operability may be enhanced by having an indicator in some procedures.
Overall, we propose the following:

Proposal 1: In NTN with earth-moving cells, mapped CGIs are generally used in NGAP unless otherwise stated.

Proposal 2: In case either mapped or broadcast CGIs may be used in a specific procedure, add an optional indicator to signal which type of ID is used.
3. Conclusions
This document has made the following observations:
Observation 1: Any procedures using ULI (including location reporting) should also use mapped cell identity. List of cell IDs in Area of Interest should also function based on mapped identities.
Observation 2: If PWS is supported, the RAN derives the actual cells that should broadcast warnings; since it may not be possible to restrict the broadcasts correctly, it is recommended to make use of the Warning Area Coordinates.
Observation 3: For recommended cells in paging, it seems reasonable to assume mapped cells (in case of moving cells).
Observation 4: Operation of Cell Traffic Trace in NTN with moving cells requires further analysis.
Observation 5: Operation of MDT and particularly Area Scope also requires further analysis. Area Scope based on cell identities may be problematic at the UE.

Overall, we propose the following:

Proposal 1: In NTN with earth-moving cells, mapped CGIs are generally used in NGAP unless otherwise stated.

Proposal 2: In case either mapped or broadcast CGIs may be used in a specific procedure, add an optional indicator to signal which type of ID is used.

4. Annex: CGI usage in NGAP

	
	RAN ( CN
	CN ( RAN
	RAN ( RAN

	User Location Information
	ULI included in several procedures (note: ULI also includes TAI)
	-
	-

	Location Reporting
	ULI + report based on AoI
	Location reporting (definition of AoI) (note: AoI can be based on TAI)
	-

	PWS
	Configuration e.g. Warning Area List (note: can also be based on TAI)
	Feedback e.g. Broadcasted Completed Area List (note: can also be based on TAI)
	-

	Paging
	-
	-
	Recommended cells for paging

	Trace
	Cell where trace data is collected (CELL TRAFFIC TRACE)
	-
	-

	MDT
	-
	Area scope may be defined as a list of cells

(note: can be TA based)
	-

	Handover signalling
	-
	-
	Target cell, and UE History information in transparent container

	SON Reports
	-
	-
	HO Report and Inter-system HO Report


