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1
Introduction
Signalling mechanism for inter-RAT MLB has been discussed by RAN3 since RAN3#64 (May 2009). Other working groups (SA2, CT4 and GERAN2) also discussed this topic after LS from RAN3#65bis (October 2009). RAN3#66bis already took a working assumption at RAN3#66bis that is expected to turn into an agreement at this meeting. In this paper we summarise our view of the inter-RAT load balancing use-case, which leads to the choice of an independent procedure (RIM) for cell load exchange. More detailed extracts from meeting discussions are given in Annex 1, hoping it may help to consolidate the basis for RAN3's decision for Rel-9.
2
Elements for final decision on signalling mechanism
The discussion followed three axes: 


1. Extra signalling burden on the core network


2. New functional requirements created by SON use-cases.


3. Standardisation impact
1. Concerning extra signalling burden on the core network, it should first be mentioned that the most important part of this extra signalling burden will come from the fact that SON MLB is a new trigger for inter-RAT handover actions, and that the UE-related signalling can not be avoided if handover is used for load balancing. Load balancing using RRC redirection would avoid such extra signalling, but would also make inoperable the transfer of cell load information by piggybacking on handover procedures.
It should also be taken into account that cell load information for SON MLB is not strongly dynamic UE RRM information, but should reflect the overall predictable capacity of the candidate RAT to handle extra load. 

In the case of cells having to deal with a strongly oscillating load condition which frequently reaches saturation, instantaneous available capacity will normally not be reported to other RATs, but rather used to handle the strongly oscillating load within the RAT. In this way "ping-pong" load balancing actions may be avoided, “ping-pongs” which would also negatively affect the user experience. 
It could also be added that cell related signalling necessarily will represent a very limited signalling load compared to the UE related signalling in the core network, due to the low number of cells compared to the number of UEs. Accurate figures on load due to inter-RAT cell load reporting will depend on implementation.
2. It is not surprising that the SON use-cases create new functional requirements, and a piggybacking mechanism is considered by most companies not to satisfy the functional needs for inter-RAT MLB or related existing or future requirements as cell off-load for e.g. energy saving. Because the trigger for these handovers is not geographical UE mobility, there is no guarantee that the source RAT has cell load information from the potential target RAT when needed if such information is piggybacked in handover procedures with arbitrary occurrence.
3. The standardisation impact for RIM procedure has been thoroughly analysed by RAN3, GERAN2, SA2 and CT4. RAN3 CRs are already technically endorsed [1, 2]. The CRs under responsability of the other working groups have already been presented for information and/or circulated off-line during some time already.
The "legacy approach" (piggybacked load info in handover procedures) has been defined only between 3G & 2G (CS) and would need to be extended to cover the other scenarios. Currently only a partial solution has been presented (last submission in R3-100361), introducing the Composite Available Capacity Group IE in the Source eNB to Target eNB Transparent Container IE in the HANDOVER REQUEST message. With this solution the UTRAN load is transferred on LTE format to E-UTRAN for 3G->LTE handovers. No complete solution taking into account all possibilities between 2G, 3G and LTE,  has been presented.
3
Conclusion
We have summarised arguments already formulated in RAN3, and which seem to be shared by most companies. Unless new information is provided to RAN3#67, we believe that the thoroughly discussed and long lasting working assumption on using the RIM mechanism for inter-RAT cell load information exchange should turn into agreement, in line with the stage 2 agreement from RAN3#65 (August 2009).
Proposal 1: RAN3 agrees on using the RIM mechanism for inter-RAT cell load information exchange.

Proposal 2: An LS is sent to GERAN2, SA2 and CT4 in order to inform about RAN3's decision.

Proposal 3: RAN3 formally agrees the CRs in [1] and [2] which have been technically endorsed so far, and discusses and agrees upon the CR to 36.902 in [3].

Annex 1 – RAN3 handling of inter-RAT MLB
RAN3#64 (May 2009 - San Francisco):

Editor's note added to 36.902 section 4.6.6. The note confirms the need for inter-RAT, and lists open issues.
RAN3#65 (August 2009 - Shenzhen): 

Stage 2 text was agreed (CR 140 to TS 36.300 in R3-092126 – RP-090932).

Extract from the added text:  "Load information shall be provided in a procedure separated from existing active mode mobility procedures".  

Extract from RAN plenary meeting report:

RP-090932 Approval RAN2 REL-9 CRs for Self-Organizing Networks (SON) RAN2

Status: Approved

(No objections in plenary).

RAN3#65bis (October 2009 - Miyazaki):

Ericsson: R3-092441 (piggybacking in HO procedures)

Alcatel-Lucent: R3-092428 (RIM proposal)
etc.
Meeting minutes:

Inter-RAT case

- Methods to transport of load information 

1. RIM / Direct Information Transfer (ALU/NSN/Huawei/NEC/Orange)

2. HO signaling (E///, VDF)

- If the RIM approach is selected, then we should ask CT4 to point to a container in our spec where we would maintain the load-related info

- What happens if the network offloads UEs based on RRC-redirection? This usecase can only be addressed with the RIM/DIT case.

WayForward:

· Working Assumption that the RIM / DirectInformationTransfer-approach will be used to the transport load information

· LS to CT4/SA2/GERAN2/GERAN to check if they are OK with the chosen approach

Draft LS in R3-092442
· Revised in R3-092622, 

· Revised in R3-092654, Agreed (final in R3-092655)

RAN3#66 (November 2009 - Jeju)

No submitted discussion paper argumenting against working assumption (but submitted CR from Ericsson proposing partial piggybacking support for IRAT MLB – R3-093083). 
CRs for RIM from Huawei and ALU (25.413, 36.413) were technically endorsed.

Meeting minutes:

R3-093249  The way forward regarding Inter-RAT MLB (NEC, NSN, Huawei, Motorola, ZTE, Alcatel-Lucent, Samsung)

=> Agreement on load definition (sec 3.1.)
=> Transport mechanisms

· RIM (current working assumption)

· Direct Transfer

· HO signaling

=> Parameter negotiation

· Postponed to future release

WF: Technically endorse CRs introducing the RIM approach (NSN vs ALU)

CR in R3-093341
-> proposal to add the definition of the composite available capacity instead of referencing X2-AP

-> the sender codes the load its way; receiver adapts

Noted. NSN will bring the CR to GERAN.

RAN3#66bis (January 2010 - Valencia)

LSs were received and analysed.

Meeting minutes:
Conclusion: WA is kept with the assumption that the mechanism will be used very unfrequently (w.r.t to the UE-dedicated signaling) and non in real-time
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