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1. Introduction
In RAN3#79bis meeting, the possible enhancements for load balancing, which is one main objective of the SID in [1], were discussed in [2]. In last meeting, three target scenarios were identified and agreed in the new TR 37.852 [3]. In the this paper, it focuses on the enhancements for load balance of scenario 1, one RAT (LTE or UMTS) is deployed for capacity improvement while the other RAT (UMTS or LTE ) provides full overlapping coverage.
2. Discussion
There are two sub scenarios for scenario 1: scenario 1a, UMTS provides full coverage where LTE provide only a partial coverage for capacity improvement; and scenario 1b, LTE provides full coverage where UTMS provide only a partial coverage for capacity improvement. In this paper, it discusses scenario 1a as an example for evaluation. Typically, in a hot spot, a UTRA cell has about more than 20 neighbouring E-UTRA cells belong to several eNBs. For the purpose of mobility load balance (MLB), the load information of UTRA cell and neighboring E-UTRA cell should be exchanged between RNC and neighbouring eNBs.
As discussion in [2], for each event trigger load reporting, the RNC may duplicate the same load inforamtion of the Macro cell in different RIM-PDUs going via the same SGSN and MME. There are more overlapping eNBs, and there will be much more duplicating information. The load of the cell is quite dynamic, and may trigger the cell reporting in every minute even every second. It would be beneficial to consider the possible enhancements to reduce the duplicate load reporting for inter-RAT information exchange in the scenario 1a.
Enhanced RIM Transmission:
Considering most RIM-PDUs are carrying the same cell load information, it would be possible to group the neighbouring eNBs of the UTRAN cell. The eNB group could be configured by OAM or self established via new defined X2 AP procedure. Each eNB group would consist of several slave eNBs and one master eNB. The master eNB of the group could request the load information representing the group, and distribute the information to the slave eNBs in the group. The signalling procedure of proposed RIM transfer is shown in figure 1.
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Figure 1: Enhanced RIM Transfer
As shown in the figure above, the master eNB 1 requests RNC for the UMTS cell load using RIM procedure while the salve eNB 2 requests for the cell load from the master eNB 1 using X2 AP. When eNB 1 receives the eNB2’s request, it sends the stored cell load direct to eNB 2 and once the eNB 1 receives the new cell load from RNC, it sends the load to eNB 2. For simplicity, only one slave eNB (eNB 2) is shown as an example in the figure. The number of RIM PDU transmission via MME, SGSN and RNC will be decreased to 1/N by using enhanced RIM transmission as shown in figure 1. More eNBs in the group, more signalling reduction is achieved in the RIM-PDU transmission via the path of RNC/SGSN/MME/ENB.
Proposal 1: It is proposed to agree and capture the proposed load information transmission procedure into the TR.
3. Conclusion
In this contribution, the gains of possible enhancements for load balancing are discussed. It is kindly asked RAN3 to discuss and agree on the following proposal:
Proposal 1: It is proposed to agree and capture the proposed load information transmission procedure into the TR.
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----------------------------------Text proposal---------------------------
7.1
Load balancing
7.1.1        Load balancing Enhancement for Scenario 1
7.1.1.1 Description
There are two sub scenarios for scenario 1: scenario 1a: UMTS provides full coverage where LTE provide only a partial coverage for capacity improvement; and scenario 1b: LTE provides full coverage where UTMS provide only a partial coverage for capacity improvement. Here, it discusses scenario 1a as an example for evaluation. Typically, in a hot spot, a UTRA cell has about more than 20 neighbouring E-UTRA cells belong to several eNBs. For the purpose of mobility load balance (MLB), the load information of UTRA cell and neighboring E-UTRA cell should be exchanged between RNC and neighbouring eNBs. 
For each event trigger load reporting, the RNC may duplicate the same load inforamtion of the Macro cell in different RIM-PDUs going via the same SGSN and MME. There are more overlapping eNBs, and there will be much more duplicating information. The load of the cell is quite dynamic, and may trigger the cell reporting in every minute even every second. It would be beneficial to consider the possible enhancements to reduce the duplicate load reporting for inter-RAT information exchange in the scenario 1a.
7.1.1.2        Solutions
7.1.1.2.1        Option 1
Before requesting the UMTS cell load, the neighbouring eNBs of the UTRAN cell should be grouped. The eNB group could be configured by OAM or self established via new defined X2 AP procedure. Each eNB group would consist of several slave eNBs and one master eNB. The master eNB of the group could request the load information representing the group, and distribute the information to the slave eNBs in the group. The signalling procedure of proposed RIM transfer is shown in figure 1.
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Figure x: Enhanced RIM Transfer
As shown in the figure above, the master eNB 1 requests RNC for the UMTS cell load using RIM procedure while the salve eNB 2 requests for the cell load from the master eNB 1 using X2 AP. When eNB 1 receives the eNB2’s request, it sends the stored cell load direct to eNB 2 and once the eNB 1 receives the new cell load from RNC, it sends the load to eNB 2. For simplicity, only one slave eNB (eNB 2) is shown as an example in the figure. The number of RIM PDU transmission via MME, SGSN and RNC will be decreased to 1/N by using enhanced RIM transmission as shown in figure 1. More eNBs in the group, more signalling reduction is achieved in the RIM-PDU transmission via the path of RNC/SGSN/MME/ENB.
7.1.1.2.2        Option 2
7.1.1.2.n        Option n
7.1.1.3         Evaluations and comparisons
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