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Abstract of the contribution: This paper proposes some corrections and details on solution 3, as well as an evaluation.
Discussion
Corrections

Solution 3 description corresponds to cell level reporting case “For ULI at cell ID level”. It says “If the user is distant from the “cell(s) of interest”, a new granularity of ULI reporting at “change of eNB” could be requested by the PGW”. There is some ambiguity on whether the PGW/PCRF signals “the cells of interest” to the MME/SGSN, or whether the PCRF/PFW just sends an eNB-level ULI request to the MME/SGSN when the UE is known to be distant from the cells of interest, and a cell-change ULI request when it is notified that the UE is in an eNB that contains cells of interest, i.e. the “cells of interest” are not known by the MME/SGSN.
Which cell is reported to the PGW?

It is not clear which cell-id is reported to the PGW when the UE enters an eNB: should it be the identity of the cell the UE entered or the identity of a particular (default) cell in the eNB.
Per TS 36.413, the eNB ID corresponds to the 20 leftmost bits of the Cell Identity IE contained in the E-UTRAN CGI IE, which makes easy for the PGW and PCRF to derive the eNB ID from ECGI.
9.2.1.37
Global eNB ID

This information element is used to globally identify an eNB (see TS 36.401 [2]).

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PLMN Identity
	M
	
	9.2.3.8
	

	CHOICE eNB ID
	M
	
	
	

	>Macro eNB ID
	
	
	
	

	>>Macro eNB ID
	M
	
	BIT STRING (20)
	Equal to the 20 leftmost bits of the Cell Identity IE contained in the E-UTRAN CGI IE (see subclause 9.2.1.38) of each cell served by the eNB.

	>Home eNB ID
	
	
	
	

	>>Home eNB ID
	M
	
	BIT STRING (28)
	Equal to the Cell Identity IE contained in the E-UTRAN CGI IE (see subclause 9.2.1.38) of the cell served by the eNB.


9.2.1.38
E-UTRAN CGI

This information element is used to globally identify a cell (see TS 36.401 [2]).

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PLMN Identity
	M
	
	9.2.3.8
	

	Cell Identity
	M
	
	BIT STRING (28)
	The leftmost bits of the Cell Identity correspond to the eNB ID (defined in subclause 9.2.1.37).


Therefore, it is proposed to report the ECGI corresponding to the cell the UE entered the eNB.

Proposed changes to TR 23.843

* * * First Change * * * *

7.3
Solution3: New “change of eNB” reporting event

7.3.1
Description

For ULI at cell ID level, the MME needs to request the eNB to report intra-eNB cell changes. This causes S1 interface and GTPv2 signalling load at every cell change in RRC Connected mode.

In this solution, when the user is known as distant from the “cell(s) of interest”, a new granularity of ULI reporting at “change of eNB” is requested by the PGW/PCRF, whereas a ULI reporting at change of cell is requested when it is notified that the UE is in an eNB which contains cells of interest, i.e. the “cells of interest” are not known by the MME/SGSN.
In this case, the MME would not request that the eNB reported intra-eNB cell changes. Inter-eNB connected mode changes are already visible at the MME level, and these would still be reported to the PGW with the ECGI of the cell the UE entered the eNB.
7.3.2
Impacts on existing nodes and functionality

Mobility Management (Attach, RA/TA updates) procedures are not modified by this solution.

The signalling (e.g. GTP-c) used for actual reporting of ULI related with UE change of eNB/2G Cell/3G SAI/RA/TA is not modified by this solution.

The solution adds the following modification in the PGW-MME/SGSN signalling (e.g. GTP-c), in Gx and in Gy carrying a request for ULI reporting:

-
the ULI request may indicate ULI reporting associated with this request is to be sent only when the eNB changes in LTE;
-
the ULI reporting may indicate that this report is associated with an eNB change reporting, and whether the ECGI corresponds to a cell of a macro-eNB or an HeNB.
The solution adds the following modifications in the CDRs for charging:

-
the addition of an indication whether the CDR contains an eNB level ULI, an HeNB level ULI or a cell level ULI.
Editor’s note: It is FFS how the MME is aware whether the ECGI provided by the RAN corresponds to an HeNB or a cell of en eNB (including the case where HeNB-GW architecture is deployed).
When the UE moves in RRC connected mode within a single frequency layer of a regular grid of “3 sectored cell eNBs”, the number of ULI reports from the MME to PGW would be halved.

7.3.3
Solution evaluation

Refer to section 9.4.

* * * Next Change * * * *

9.4
Evaluation related with the support of User Location Information reporting improvements 

This technical study has identified and discussed 3 solutions

Solution 1: ULI reporting only when the UE is in “CONNECTED” state (§7.1 of this TR):

This option does not add new messages and requires a flag to be added in the subscription to UE change of RA/TA.

This solution saves ULI signalling at RA/TA updates due to the UE moving between RA/TA while being IDLE when ULI reporting at RA/TA level has been requested by the PGW. 

Solution 2: ULI reporting at PCC area level (§7.2 of this TR):

The solution introduces the PCC area, which is either a list of cells or a list of TAs/RAs. A PCC area can either be defined as part of UE subscription (e.g. for Home Zones), or as a pre-configured area in MME/SGSN (e.g. for foreign PLMN overlapped coverage at country borders). This solution enhances the current ULI reporting per UE as follows: 

-
The solution adds following modification in the signalling (e.g. GTP-c) carrying a request for ULI reporting: the ULI reporting request from PCC may indicate ULI reporting associated with a single PCC area identified by a PCC area identifier together with the mapping from PCC area to a list of cells and/or RAs and/or TAs.

-
The signalling (e.g. GTP-c) used for actual reporting of ULI is modified by only adding the indication of the PCC area the UE has entered in or has left the PCC area, identified by its PCC area identifier. This solution aims at reducing the number of messages sent for actual reporting of ULI due to the fact that notifications are generated only when the UE enters or leaves a PCC area.

-
Request to report Location Change on Sd, Gx, Gxx and Location Change reporting on Gx, Gxx and Sd are modified with the capability of reporting on PCC area level along with PCC area description.

This solution saves a lot of useless signaling as very often ULI are requested not to track each cell or RA/TA where the UE is camping but to determine whether an UE is within an area of interest (e.g. subscriber Home Zone, coverage overlapping country border area)

Only a single PCC area ULI reporting procedure can be active at a time, but there is no PCC area limitation as a PCC area can be made of non contiguous coverage cells or TAs/RAs. 

MME/SGSN is not required to handle reporting for multiple PCC areas in parallel, as only PCRF can request ULI reporting, only a single PCC area reporting procedure can be active at a time in this solution, and based on operator configuration, "Core Network predefined PCC areas" do not overlap.

Solution 3: New “change of eNB” reporting event (§7.3 of this TR):

Editor's note:
FFS.
This solution requires changes on GTP-c, on Gx, on Gy and in the SGW/PGW CDRs: 
· a new flag in the cell change ULI reporting request from PGW, PCRF and OCS, indicating that reporting has to be done at change of eNB; 
· two flags in the actual ULI reporting from MME to SGW/PGW, from PGW to PCRF, and from PGW to OCS: the first one indicating eNB granularity reporting, the second one indicating whether ECGI corresponds to a cell or an HeNB;
· similar two flags in the CDRs in SGW and in PGW.
This solution does not impact RAN, and saves S1 signalling.
* * * End of Changes * * * *
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