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1 Introduction

During RAN3#28 and the email approval that followed the meeting, a new version of the TR was discussed and approved. That new version 0.3.0 presented in [R3-021307] includes then the last contribution approved about the gains of the enhanced relocation.

This contribution intends to present simulation about how likely some of the scenarios presented in the TR are likely to happen. Furthermore as RAN3#29 will be followed by the RAN plenary #16, which is the target date for this Study Item, the aim of this contribution is to close the Study phase and agree on content for the chapter 8 (Agreements and associated contributions) of the TR. 

2 Simulations

2.1
Assumptions

Here are the main assumption taken into account in the simulations:

· 20% of UEs with dedicated connections are in 2-way soft handover (SHO) situation and 10% in 3-way soft handover situation. UEs in x-way SHO situation with x>=4 are not considered in the simulations.

· The base stations or NodeBs are all 3-sector base station.

· In calculation of Path Loss 1 s average is used.

· Only one SHO/HO is allowed to happen per one second.

· A BTS is added to active set if mean Path Loss difference between the best and the second best (or third best) BTS is 3 dB or below (for 1 s at least). A BTS is dropped if mean Path Loss difference is 7 dB or greater (for 1 s at least).

2.2
Model

Basically the simulations are based on the comparison between the perimeter of the RNC site and the perimeter of one BTS site (where the results are collected). Considering the areas of one site and the whole RNC site, the results collected for one BTS site are extended to provide the numbers for the RNC site.

With other words the calculation are made for RNCs with only one BTS and then extended using a hexagonal model for RNC site.

Indeed a RNC site is represented by an approximate rectangular area that contains Nx hex sites in x-direction and Ny hex sites in y-direction, as shown in the following figure:

Figure 1: 3x3 and 4x4 hexagonal model for RNC site (9 and 16 three-sector BTSes per RNC site)

Considering that the perimeter of a single BTS site is 6 (because hexagon), here are some key numbers for larger RNCs with Nx BTSes in x-direction and Ny BTSes in y-direction:

· The perimeter of this kind of area is P=4*Nx+4*Ny-2.

· The total number of BTSes in this is A=Nx*Ny.

· Therefore a mean value X' for a large area, e.g. RNC site with Nx*Ny BTS sites, expressed with a result X obtained for one site can be written as X' = X*P/6/A.

The simulation results obtained for one hexagonal site only are then used with this calculation system to get the numbers for RNC sites with 4, 9, 16, etc. sites. i.e. results for n^2 sites, or 2^2=4, 3^2=9, 4^2=16, 5^2=25, and so on until 529 (=23^2).

2.3
Scenarios

Based on the above assumptions and model, the simulation are aiming to calculate the percentage of UEs in Inter-RNCs SHO situation for the following relevant scenarios in term of SRNC overload:
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Figure 2: “1-1” 2-way SHO case
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Figure 3: “1-2” 3-way SHO cases with and without MDC function in DRNC
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Figure 4: “1-1-1” 3-way SHO case

Indeed as explained in the section 6.3.2 of the TR [R3-021307], in all these 3 scenarios, an overloaded SRNC is able to perform an enhanced relocation to get rid of a part of its processing load. The main question is how many users are in these scenarios and could be relocated, something that is possible with the enhanced SRNS relocation but not with the current 3GPP SRNS relocation.

2.4
Results

The two following figures correspond to two graphical representations of the same simulation results but with different range for the x-axis.
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Figure 5: Simulation results – percentage of UE with dedicated connections in Inter-RNCs SHO with a range of RNC size from 9 to 529 BTSes
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Figure 6: Simulation results – percentage of UE with dedicated connections in Inter-RNCs SHO with a range of RNC size from 1 to 50 BTSes

Here is a table that summarize key simulation results for RNC size of 1, 3x3=9, 7x7=49, 10x10=100 and 22x22=484 BTSes:

	
	1 BTS per RNC site
	9 BTSes per RNC site
	49 BTSes per RNC site
	100 BTSes per RNC site
	484 BTSes per RNC site

	“1-1” 2-way SHO
	20%
	8.1%
	3.7%
	2.6%
	1.2%

	“1-2” 3-way SHO
	0%
	3.0%
	1.6%
	1.2%
	0. 6%

	“1-1-1” 3-way SHO
	10%
	1.1%
	0.2%
	0.1%
	0.02%

	Total of UEs in Inter-RNCs SHO
	30%
	10.7%
	4.7%
	3.3%
	1.5%


Table 1: Key simulation results – percentage of UE with dedicated connections in Inter-RNCs SHO

3 Analysis and conclusions

It should be kept in minds some scenarios (see figures below) are not considered in the simulations either because they are not applicable, e.g. UEs deep inside RNC coverage area, or not relevant, e.g. the “2-1” 3-way SHO case, or because they cannot be simulated i.e. dependant on too many parameters.
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Figure 7: UEs deep inside RNC coverage area with single RNC connection
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Figure 8: “2-1” 3-way SHO case
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Figure 9: “1-x-1” 2-way, “1-x-2” and “2-x-1” SHO cases

The above simulation results shows that considering networks with small RNC sites, i.e. with less than 50 BTSes per RNC, the enhanced relocation allows the network to maintain ongoing UE dedicated connections with significant gains in term of flexibility, UE mobility and Serving RNC processing.

4 Proposal

It is proposed to add the section 2 and 3 in the study area chapter of the TR R3.010 [R3-021307].

Furthermore based on those two sections and on the contribution [R3-021317], it is proposed to add the statement 

“Considering networks with small RNC sites, i.e. with less than 50 BTSes per RNC, the enhanced relocation allows the network to maintain ongoing UE dedicated connections with significant gains in term of flexibility, UE mobility and Serving RNC processing” 

in the chapter 8 (Agreements and associated contributions) of the TR and close the study phase.
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