
3GPP TSG-RAN WG3 #68
R3-101566
10th -14th May 2010
Montreal, Canada
Source:                    
NTT DOCOMO, INC.
Title:  
Proposed MLB enhancements and use cases
Document for:        
Discussion and Approval
Agenda Item:         
17.1.2
1. Introduction
At RAN #47, a WI on LTE SON enhancements was agreed [1]. The enhancement on Mobility Load Balancing (MLB) is meant mainly for load information and inter-RAT solution. This paper proposes possible enhancements to be discussed within the scope of the WI and provides use cases for which the proposed enhancement is applicable. 
2. Discussion
Following enhancements on inter-RAT MLB can be considered: 

· Offloading action based on redirection procedure
1. Use case
In Rel-9 inter-RAT MLB, load reporting and load balancing action based on handovers was supported [2]. Ongoing traffic is evenly distributed to cells by performing load balancing handovers. For load balancing, redirection procedures, i.e., RRC connection release and RRC connection reject (UMTS only) can also be an alternative action. In particular, redirection procedures can efficiently offload traffic when the UE initiates U-plane sessions from RRC_IDLE. The source node (eNB or RNC) redirects the UE to different RAT on which the coverage is overlaid if the source cell is congested. In addition, when the UE goes to RRC_IDLE, the source node also redirects the UE according to the cell load. In both cases, traffic load is balanced between RATs when it emerges. As such, redirection procedures can be used for traffic offloading between RATs. 
2. Problem on existing solution
In the redirection message, target RAT carrier is indicated to the UE. When the target RAT is served on multiple carriers, the source node has to select a certain carrier as a target redirection among the carriers. If many cells on the redirection carrier are under reserved or restricted operation, e.g., cell barred or reserved, the UE may have to attempt cell reselection many times until the suitable cell is detected. This would cause undesirable call setup latency or call attempt failure in the worst case, impacting customer experience. An example in case of redirection to UTRAN is illustrated as case 1 in Fig.1.
3. Proposed solution and expected benefit
To overcome with the abovementioned problem, the source node needs to be aware of cell accessibility information of the target RAN. With this knowledge, the source node can select the redirection carrier on which cell access is not reserved or restricted as illustrated as case 2 in Fig.1. Undesirable service degradation due to the reserved cell detection can be avoided. Therefore, cell accessibility information exchange between RATs can solve the existing problem. 
In terms of the cell accessibility information to be exchanged, candidates are as follows: 

· cellBarred [3, 4]
· cellReservedForOperatorUse [3, 4]
· access class barring information (details are FFS) [3, 4]
4. Feasibility analysis on proposed solution
One can argue about feasibility to use the abovementioned cell specific information for the redirection carrier selection. Namely, how much cell accessibility information the source node needs to know should be clarified. 
As shown in Fig.1, in commercial network, co-location of cells served by different RATs and frequencies can be considered a typical deployment scenario. Especially in outdoor area, operators usually try to reuse the installation site as much as possible when deploying new base stations or cells, e.g. UTRAN and E-UTRAN being installed in the same site. This is due to the fact that the site that can provide good coverage is less commonly available and quite-costly.
Assuming the abovementioned network deployment, the UE will most likely to select the co-located cell with the source RAT due to the same radio condition to the one before the redirection. Even if the UE may select the non co-located cells, the source node only has to learn about the cell accessibility information of the neighbour non co-located cells which is expected to be small. Hence, no feasibility issue is foreseen.
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Figure 1: Overview of existing problem and proposed solution benefit
· Load reporting mechanism

1. Problem on existing solution
Inter-RAT load reporting is realized by SON Transfer RIM application [5]. Since this application is introduced in the specification under RAN3 management, it is expected that additional load reporting to be defined in Rel-10 can be specified in RAN3 without involving GERAN2. However, there still remains following technical limitations due to the RIM nature. 
· Single cell load reporting
The node requesting the information can only request and receive single cell load in a message. Multiple cell load reports in a single message are not supported. In general, signalling reduction can alleviate the processing load at the node and should therefore be investigated as possible enhancement. 
· Request based load reporting

Cell load reporting can be done only when requested. Event triggered reporting is not supported. For load reporting, there are viable use cases where the event triggered reporting is desirable. For instance, assuming the cell accessibility information exchange as mentioned above, it is desirable that the information should be informed when it changes. Furthermore, for inter-RAT Mobility Robustness Optimization (MRO), event triggered reporting is also desirable, since the RLF indication and the handover report is made unilaterally when it occurs. 
In terms of solution, no proposal is made in this paper. However, possibility for support of multiple cell load reporting and event triggered reporting should be investigated in Rel-10 time frame. 
3. Summary and proposal
In conclusion, the following MLB enhancements are proposed: 
Proposal 1

Offloading action based on redirection procedure
Proposal 2

Support of multiple cell load reporting

Proposal 3

Support of event triggered reporting

To overcome with the problem on proposal 1, the following solution is proposed: 

Proposal 4


Cell accessibility information as shown below should be exchanged between RATs. 
· cellBarrd
· cellReservedForOperatorUse
· access class barring information (details are FFS)
4. References
[1] RP-100375, “New WID proposal: LTE Self Optimizing Networks (SON) enhancements,”
[2] TS 36.300 (V9.2.0), “Overall description; Stage 2 (Release 9),”
[3] TS 36.331 (V9.1.0), “Radio Resource Control (RRC): Protocol specification (Release 9),”
[4] TS 25.331 (V9.1.0), “Radio Resource Control (RRC): Protocol specification (Release 9),”
[5] TS 36.413 (V9.2.2), “S1 Application Protocol (S1AP) (Release 9),”







































































































































































































































PAGE  
1

