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Enhanced GAN handovers and LA/RA Update signalling: potential issues and impacts on dimensioning
1 Introduction

This contribution discusses potential issues and impacts on dimensioning for each alternative (Enhanced Up A/Gn, Combined GANC/SGSN, Iu interface) due to LA/RA Update signalling and handovers.

It proposes a text for the TR.  
2 Discussion
GERAN/GAN scenario

In the R6/R7 GAN implementations, special care have been taken to avoid an increase of LA/RA Update signalling towards the HLR, as well as inter-MSC handovers. 

In GAN, the user moves frequently between WLAN coverage and GSM/UMTS coverage, and that may lead to an unexpected increase of LA/RA Update and inter-MSC handovers. 
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Figure : LA Update signalling issue at UE move between WLAN and GERAN 
One of the possible solutions is to connect the GANC to the same MSC and SGSN that control the GSM/UMTS cells of the same geographical area, but this is an expensive way of solving the issues. Note that it is also possible to assign same LA for GSM and GAN in the same geographical area, but it is not always possible. 
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Figure 2:LA Update procedure processed at VMSC; no signalling to HLR at UE WLAN/GERAN move 
Another solution  the use of “logical GANC” concept where several “logical GANC” functions are implemented in a single physical remote node. 
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Figure 3: Logical GANC concept; no signalling to HLR at UE WLAN-GERAN move within same area
UMTS/GERAN/GAN scenario

In R6/R7 GAN, when considering UMTS, CS domain and PS domain must be studied separately:
· MSC equipments are generally 2G and 3G capable. This allows to avoid an increase of LA Update signalling towards the HLR when the UE moves between 2G, 3G and GAN. It also allows to avoid inter-MSC handovers.

· SGSNs on the field are most of the time either 2G or 3G capable, but generally not both. GAN and 2G cells in the same area can be controlled by the same SGSN node. This avoids increase of RA Update signalling when the MS moves between 2G and GAN. 
However, there is still an RA Update procedure each time the UE moves between 3G and GAN. And additional inter-SGSN handovers/cell-reselection if the UE is in a PS session. 
As the GAN coverage is mainly for residential, and as the 2G coverage is generally better than 3G coverage in indoor situations, the signalling increase is limited. 
GAN Enhancement new architectures
As some GAN Enhancements introduce new architectures (Enhanced Up A/Gn, Iu interface), these issues have to be carefully studied in the PS domain when 2G-SGSN and 3G-SGSN are separate physical nodes, which is generally the case on the field. 
a) GAN Iu interface
In the case of Iu-ps interface alternative, RA Update signalling towards the HLR can be avoided between 3G and GAN, but it cannot be avoided between 2G and GAN. Same issue for inter-SGSN handovers/cell-reselections.
As the GAN coverage is mainly for residential, and as the 2G coverage is generally better than 3G coverage in indoor situations, it will be frequent that the UE only moves between 2G and GAN. This will result in an important increase of RA Update signalling towards the HLR if the 2G-SGSN and the 3G-SGSN are separated.
This will also result in an increase of the inter-SGSN handovers/cell-reselections when the UE is in a PS session.

Consequently, the operator will have to re-dimension the existing SGSNs. 
b) Enhanced Up A/Gn

In the Enhanced Up A/Gn alternative, there is no need for RA concept as stated in TR 43.902 [1] section 5.1.1.3.1 “PS mobility overview”. 

Therefore, there is no RA Update procedure when entering GAN. Moreover, the RA Update procedure when entering GPRS or UMTS only occurs once: there is no RA Update signalling if the UE is moving back to GPRS/UMTS in a cell in the previous RA.

In addition, as there is no context transfer at PS handovers, and no inter-SGSN signalling. 
Consequently, the dimensioning of already installed SGSNs is not significantly impacted. 

Enhanced Up A/Gn alternative saves RA Update signalling whereas the introduction of Iu-ps interface will increase RA Update signalling. Moreover, Enhanced Up A/Gn alternative does not impact existing SGSN dimensioning whereas the introduction of Iu-ps interface will force the operator to increase the dimensioning of its already installed SGSNs. This should be taken into account in the selection of the alternative. 
3 Conclusions

It is proposed to include the above text in section 6 “Evaluation” of the Feasibility Study TR [1]. 
4 References

 [1] 
TR 43.902 v1.1.0, Enhanced Up A/Gn alternative
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