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1
Introduction
Inter-RAT neighbour cell relation exchange was discussed during RAN3#74 in the context of the "Extensions to existing ANR mechanisms" part of the Rel-11 SON WID [1]. In this paper we look closer at handling of ANR related information following change in the LTE or UTRAN network topologies.
2
Problem description

We consider the scenario where an ANR function residing in the eNB detects a neighbour relation between an E-UTRAN cell and a UTRAN cell. This is achieved by instructing E-UTRAN UEs in connected mode to perform inter-RAT measurements and SIB1 reading when a new neighbour relation is detected. 

In current specification, after the neighbour relation has been detected, the eNB has two options to detect topology changes in the UTRAN (in particular LAC/RAC change). Either rely on an O&M solution, which is not interoperable by nature, or regularly instruct E-UTRAN UEs to perform SIB1 and SIB3 reading on known UTRAN cells to verify that there has been no change. The latter solution, based on the use of radio resources for transfer of network related information between RATs, is clearly suboptimal.
Today the eNB also relies on O&M to retrieve the human readable name of detected UTRAN cells, needed by most (or all?) eNB implementations for KPI reporting. The exchange of the human readable name eliminates the need for name translation (look up tables, etc.) between systems, improves the engineer’s efficiency interpreting stats and applying optimization changes, and improves interoperability between different vendors. It is shown that this O&M dependency may be replaced by inter-RAT signalling with small standardisation and signalling cost. The proposed signalling also transfers E-UTRAN cell names to the RNC.
3
Discussion and proposals
Current standard is based on detection of inter-RAT neighbour relations independently in LTE and in UTRAN. A proposal to exchange information about detected inter-RAT cell relations between eNBs and RNCs was not found sufficiently motivated by RAN3#74 [2].
However handling of network topology change was not discussed so far in the inter-RAT case. This aspect is covered by the SON WID's justification section: 
"The ANR is now applicable to UTRAN and E-UTRAN, with detection of inter-RAT Neighbour relation in both sides. A signalling-based solution which involved respective networks nodes may give improvement for the Inter-RAT Neighbouring Relation (NR) verification and coordination considering the dynamic changes in network topologies."

In the intra-LTE case such scenario is handled by the eNB in which the change has taken place – this eNB will send updated information (e.g. TAC, cells to delete, etc.) to all its neighbour eNBs in the ENB CONFIGURATION UPDATE message over X2. Information for all served cells will be sent once a single  inter-eNB neighbour relation has been declared in any of the eNBs (resulting in setup of the X2 interface). The consequence is that each eNB  primarily needs to rely on UE discovery activity following the initial setup of the eNB. Changes in the neighbourhood will be signalled on X2. Such inter-eNB information synchronisation could also have been done by O&M, with the drawback that O&M solutions are not interoperable by nature.  
For the inter-RAT case there is currently no solution except relying on O&M synchronisation between the RNC and neighbouring eNBs. We therefore propose to standardise an inter-RAT signalling solution for network topology change scenarios, in particular the following use cases:

· LAC/RAC change (UTRAN)

· PSC change (UTRAN)

· TAC change (E-UTRAN)

· PCI change (E-UTRAN)

Proposal 1: RAN3 to standardise an inter-RAT signalling solution for network topology change scenarios.

We propose to convey the needed configuration information using RIM-based signalling, in line with choices made in Rel-9 and Rel-10. The RIM transport mechanism includes event-triggered reporting ("Multiple Report"), already used for signalling of configuration data following e.g. O&M intervention (e.g. NACC, UTRA SI).

Proposal 2: The inter-RAT signalling to be based on RIM mechanism.
Signalling flow for event-triggered reporting of ANR information based on RIM is illustrated in Figure 1.
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Figure 1. Signalling flow for event-triggered reporting of ANR information based on RIM.

Furthermore, aiming at providing a complete signalling based solution, we also propose to exchange human readable cell names between nodes involved in ANR, i.e. between eNBs (on X2) and between eNB and RNC (RIM signalling). Human readable names are used by many implementations in the context of KPI uploads towards O&M, in particular.

Proposal 3: Human readable cell names to be transferred between nodes involved in ANR (intra-LTE, inter-RAT).

In summary we therefore propose the following information to be transferred:
	Direction
	Transferred information

	UTRAN -> E-UTRAN
	In new SON Transfer application:

· Cell ID

· PSC

· LAC

· RAC

· Human readable UTRAN cell name

	E-UTRAN -> UTRAN
	In new SON Transfer application:

· Cell ID

· PCI

· TAC
· Human readable E-UTRAN cell name

	Intra-LTE (eNB <-> eNB)
	To be added in Served Cells Information IE (X2):

· Human readable E-UTRAN cell name


4
Reporting options for inter-RAT scenario
As mentioned in section 3, on X2 the eNB Configuration Update procedure transfers information not associated to a single cell, but covering all cells served by the eNB. By choosing the eNB as the synchronisation entity the peer eNB will be informed about all added, modified and deleted cells in the reporting eNB. From a signalling point of view this choice also permits to reduce the number of messages when the change in the eNB concerns more than one cell, however this aspect is probably not of high importance for non-UE related signalling on the X2 interface.
Also for the inter-RAT case both functional criteria and criteria linked to signalling will influence the choice of reporting options. We consider that a request will always concern a single cell, but that the reporting node (eNodeB or RNC) may include information for more than one cell in the response message:
1. The reporting node (eNodeB or RNC) will only include in the response the single cell (UTRAN, E-UTRAN) for which the request was made.
2. The reporting node (eNodeB or RNC) will include the cell for which the request was made, and also all other cells served by the same eNodeB or NodeB.
3. The reporting node (eNodeB or RNC) will include the cell for which the request was made, as well as its neighbour cells. In this proposal only neighbour cells served by the reporting node shall be included, and not neighbour cells served by another RNC or eNB.
It seems clear that option 1 (single cell) will resolve the problem described in section 2. However option 2 and 3 will also permit the involved nodes to perform "Inter-RAT Neighbouring Relation (NR) verification and coordination" as mentioned in the Rel-11 SON WID [1]. From a signalling point of view the options are not necessarily exclusive and may all be standardised if needed. 
Proposal 4: RAN3 to choose one or several reporting options for inter-RAT scenario.
An illustration is provided in the CR [3] submitted to this meeting, where option 1 and 2 are used when the reporting RAT is E-UTRAN, and option 1 and 3 are used when the reporting RAT is UTRAN.
5
Conclusion

We have proposed to align inter-RAT ANR functionality with intra-LTE for network topology change scenarios. 
Proposal 1: RAN3 to standardise an inter-RAT signalling solution for network topology change scenarios.

Proposal 2: The inter-RAT signalling to be based on RIM mechanism (Multiple Report).

We also propose to complete network signalling for ANR (IRAT and X2) by including human readable cell names.
Proposal 3: Human readable cell names to be transferred between nodes involved in ANR (intra-LTE, inter-RAT).

The choice of reporting options will have functional impacts. More than one option could be chosen.
Proposal 4: RAN3 to choose one or several reporting options for inter-RAT scenario.

Corresponding CRs are submitted in [3] and [4].
6
References

[1]
RP-111629, “Further Self Optimizing Networks (SON) enhancements”, Rel-11 WID.
[2]
R3-112796, “Discussion on neighbor cell relation exchange for inter-RAT ANR”, Huawei.

[3]
R3-120268, CR to TS 36.413, "SON Transfer application for update of inter-RAT ANR information"

[4]
R3-120269, CR to TS 36.423, "Adding human readable E-UTRAN cell name on X2"



















































PAGE  
3/4

_1389465946.doc

[image: image1]

ANR Info change (triggered by SON or O&M)







ANR INFO UPDATE RESPONSE



(Initial Multiple Report, ANR Info)











Node 1







ANR INFO UPDATE RESPONSE



(Stop)















ANR INFO UPDATE RESPONSE



(Multiple Report, ANR info)



















ANR INFO UPDATE REQUEST



(Stop, reporting cell id)



















Node 2











BB











































ANR INFO UPDATE REQUEST 



(Multiple Report, reporting cell id, reporting type)




















