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1   Introduction
During RAN3#85bis RAN3 agreed to the LS to GERAN in [1]. In this LS the following is stated:
“In order to avoid configuring in the BSS for each and every involved ECGI the corresponding Global eNB ID, RAN3 decided at RAN3#85bis that the source Global eNB ID should therefore also be conveyed in addition to the E-CGI and TAI.”

However, the above statement may be interpreted as to say that signalling of the eNB ID (eNB ID of the eNB requesting Unnecessary IRAT Handover Detection) as part of the HO Required message from source eNB to target BSS can avoid configurations at the BSS. The latter is not the case because the eNB ID only helps to avoid configuration at target BSS of the source eNB’s cells information. Namely, the target BSS does not need any configured parameter concerning the source eNB’s cell where the HO Report IE shall be sent back because the HO Required message triggering Unnecessary IRAT Handover Detection would already include the E-CGI, TAI and eNB ID of the cell from which the function was initiated and where the HO Report shall be routed.
However, the HO Report is constructed as follows (See TS-36.413):

B.1.13
HO Report

This IE contains information for too early inter-RAT HO without connection failure.

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

	HO Type
	M
	
	ENUMERATED (LTE to UTRAN, LTE to GERAN, …)
	

	HO Report Type
	M
	
	ENUMERATED (Unnecessary HO to another RAT, …, Early IRAT Handover)
	The "Early IRAT Handover" code-point shall be used by the RNC according to TS 25.413 [19].

	HO Source ID
	M
	
	IRAT Cell ID

B.1.8
	Contains the cell ID of the source cell for the HO. This IE shall contain an E-UTRAN CGI, and shall be set to the same value as the Reporting Cell Identifier IE in TS 48.018 [18] 

	HO Target ID
	M
	
	IRAT Cell ID

B.1.8
	Contains the cell ID of the target cell for the HO. This IE shall contain either a UTRAN Cell ID or a GERAN Cell ID.

	Candidate Cell List
	
	1 .. <maxnoofCandidateCells>
	
	

	>Candidate Cell ID
	M
	
	IRAT Cell ID

B.1.8
	This IE shall contain an E-UTRAN CGI.


Where the Candidate Cell ID IE is as follows:

B.1.8
IRAT Cell ID

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

	CHOICE Reporting RAT
	M
	
	
	

	>E-UTRAN
	
	
	
	

	>>Cell Identifier
	M
	
	OCTET STRING
	Contains the E-UTRAN CGI IE as defined in 9.2.1.38.

	>UTRAN
	
	
	
	

	>>Cell Identifier
	M
	
	OCTET STRING
	Contains the Source Cell Identifier IE as defined in TS 25.413.

	>GERAN
	
	
	
	

	>>Cell Identifier
	M
	
	OCTET STRING
	Contains the Cell Identifier IE as defined in TS 48.018.

	>eHRPD
	
	
	
	

	>>eHRPD Sector ID
	M
	
	B.1.18
	


From the above it can be seen that the HO Report IE includes a list of E-CGIs reporting the cells that fulfil the thresholds set for Unnecessary IRAT HO Detection for the whole time duration of the detection analysis. 

Therefore, the problem of configuring a BSS with neighbour LTE cell information still applies because the BSS in need of sending the HO Report IE to the source eNB would need to be configured with cell information for all the cells that a UE could detect and that fulfil the Unnecessary IRAT HO Detection criteria. The latter is true because a UE in GERAN would report only the PCI of the detected target LTE cell as well as an index to the LTE cell’s frequency mapping to a list of frequencies broadcast by the serving BSS, see TS44.018 for details. 
Hence, if all the cells reported by the UE and fulfilling the Unnecessary IRAT HO Detection criteria have to be included in the HO Report IE, the BSS would need to be configured with mapping between reported PCI/frequency and ECGI to be included in the HO Report IE.
Observation: Even with the agreement taken at RAN3#85bis to signal the eNB ID of source eNB to the target GERAN BSS to allow routing back of the HO Report IE, the target BSS needs to be configured with mapping of the LTE neighbour cell (PCIs, frequency) to neighbour cell’s ECGI in order to provide appropriate results in the HO Report IE

2   Discussion and way forward
A way to obviate to the problem described in Section 1 is to allow reporting of extra information in the HO Report IE. In particular such extra information should not force configuration of neighbour LTE cells in the GERAN BSS.
A first proposal to include a list of detected PCIs to the HO Report IE was already briefly described in a way forward document drafted at RAN3#85bis (see [2]). However, this enhancement would not be sufficient because a PCI may be reused across different frequencies. If the UE in GERAN reports a PCI and a frequency index and the BSS is not configured with the mapping between such parameters and the cell’s ECGI, then both PCI and detected cell’s frequency should be included in the HO Report IE, so that the target eNB can unequivocally understand the cell that was detected by the UE.
The HO Report IE could therefore be enhanced as follows:

----------------------------------------------------------------------------------------------------------------------------------------

B.1.13
HO Report

This IE contains information for too early inter-RAT HO without connection failure.

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

	HO Type
	M
	
	ENUMERATED (LTE to UTRAN, LTE to GERAN, …)
	

	HO Report Type
	M
	
	ENUMERATED (Unnecessary HO to another RAT, …, Early IRAT Handover)
	The "Early IRAT Handover" code-point shall be used by the RNC according to TS 25.413 [19].

	HO Source ID
	M
	
	IRAT Cell ID

B.1.8
	Contains the cell ID of the source cell for the HO. This IE shall contain an E-UTRAN CGI, and shall be set to the same value as the Reporting Cell Identifier IE in TS 48.018 [18] 

	HO Target ID
	M
	
	IRAT Cell ID

B.1.8
	Contains the cell ID of the target cell for the HO. This IE shall contain either a UTRAN Cell ID or a GERAN Cell ID.

	Candidate Cell List
	
	1 .. <maxnoofCandidateCells>
	
	

	>Candidate Cell ID
	M
	
	IRAT Cell ID

B.1.8
	This IE shall contain an E-UTRAN CGI.

	Candidate PCI List
	O
	1 .. <maxnoofCandidatePCIs>
	
	This IE shall include the Primary Cell Identity and the EARFCN of detected cells not included in the Candidate Cell List IE and for which an E-UTRAN CGI could not be derived

	>Candidate PCI
	M
	
	B.1.x
	


	Range bound
	Explanation

	maxnoofCandidateCells
	Maximum no. of candidate cells.

	maxnoofCandidatePCIs
	Maximum no. of candidate PCIs. 


B.1.xx
Candidate PCI
This IE contains notification information for inter-RAT Cell Activation and Deactivation

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

	PCI
	M
	
	Integer (0,.., 503)
	One of the cell IDs contained in this list shall be carried in the Reporting Cell Identifier field in the RAN-INFORMATION-REQUEST Application Container for SON Transfer (TS 48.018 [18]).

	EARFCN
	M
	
	INTEGER (0 .. maxEARFCN, ...)
	The relation between EARFCN and carrier frequency (in MHz) are defined in TS 36.104 [39].


	Range bound
	Explanation

	maxEARFCN
	Maximum value of EARFCNs. Value is 262143.


----------------------------------------------------------------------------------------------------------------------------------------

As it can be seen the HO Report can be enhanced with an extra list of PCIs and EARFCNs reported by the UE and for which a mapping with an E-CGI does not exist. 
Hence, those cells reported by the UE, fulfilling the Unnecessary IRAT criteria, for which a configuration at target BSS has been made, can be reported by means of the existing list of  E-CGIs in the HO Report IE. While those cells reported by the UE, fulfilling the Unnecessary IRAT criteria, for which a configuration at target BSS has not been made, will be reported by means of a new list of PCIs and corresponding frequencies in the HO Report.
With this enhancement the BSS would not need any dedicated configuration to support the function of Unnecessary IRAT HO Detection.

Proposal: It is proposed to add a list of detected PCIs and EARFCNs in the HO Report. Such list includes the cells reported by the UE and fulfilling the Unnecessary IRAT HO Detection criteria for which a mapping with an E-CGI is not present in the BSS.

3   Conclusions and Proposal
In this paper the recent agreements to enhance the Unnecessary IRAT HO Detection by letting the source eNB send its eNB ID to tha target GERAN BSS were analysed. It was clarified that such agreements do not eliminate the problem of configuring neighbouring LTE cells at a GERAN BSS. This was captured in the following observation:


Observation: Even with the agreement taken at RAN3#85bis to signal the eNB ID of source eNB to the target GERAN BSS to allow routing back of the HO Report IE, the target BSS needs to be configured with mapping of the LTE neighbour cell (PCIs, frequency) to neighbour cell’s ECGI in order to provide appropriate results in the HO Report IE
The paper goes on to propose a solution aimed at avoiding configuration of neighbouring LTE cells at GERAN BSSs for the purpose of enabling the unnecessary IRAT HO Detection function. The changes of which such proposal consists have been highlighted and the following proposal is suggested:
Proposal: It is proposed to add a list of detected PCIs and EARFCNs in the HO Report. Such list includes the cells reported by the UE and fulfilling the Unnecessary IRAT HO Detection criteria for which a mapping with an E-CGI is not present in the BSS.

It is suggested to agree to the proposal above and to the corresponding CRs in [3] and [4]
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