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1
Introduction
The Xw Setup procedure as agreed can support a maximum number of 2048 BSSs per WT (to be confirmed) [3]. The resulting maximum size for the Xw SETUP RESPONSE message is very large; this in our view has the following drawbacks:
· Increased restart time for eNB;
· Increased memory requirements;
· Relevance of the information (further analyzed in [4]).
The purpose of this paper is to give a short description of the first two drawbacks.

2
Discussion
We will refer to the architecture currently captured in the running Stage 2 CR.
2.1 Analysis of time-to-operation
When the WT sends the Xw SETUP RESPONSE message, the eNB needs to receive, interpret and store the relevant information The impact of this can already be seen on the X2 interface, where the Time To Wait IE [1] is available in order for an eNB to be able to throttle X2 Setup requests eNBif needed.

Compared to the X2 interface, however, the eNB is in control of when the Xw Setup procedure is initiated. In order to avoid overload at  start/restart, the eNB may e.g. trigger the Xw Setup Request messages in sequence.
Observation 1: The time to setup the interfaces is reduced if multiple Xw setup procedures are run in parallel towards several/all WTs.eNBeNB
2.2 Analysis of eNB memory requirements
2.2.1 SCTP Buffer
The eNB receives an SCTP message containing the Xw SETUP RESPONSE message. This message contains information which is identical for all eNBs (MWTComInf), and information describing the WLAN configuration (MWLANConf). The memory requirement for storing the information in the SCTP buffer is in this paper modeled as:
MOverhead + MWTComInf + MWLANComInf.
The fraction of this message related to WLAN configuration information is:
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Observation 2: The most significant factor when designing the size of the SCTP buffers to handle the Xw Setup Response message is the size of the WLAN configuration data.
Observation 3: The impact on the SCTP buffer size is minimized if the Xw Setup procedure is run in sequence towards the WTs.
2.2.2 Internal storage
The eNB needs to store the received data internally. This can be done on eNB level, cell level or according to any other implementation specific design. The eNB does not know which data is applicable to which cell, so if all the data is stored on cell level, the information not used for that cell is duplicated. On the other hand, if the information is stored on eNB level, the node internal signaling and the load on the node internal interfaces. will increase. There are also hybrid solutions where cells are arranged in clusters on different processing units where each processing unit contains the WLAN configuration data. 

The internal storage requirement is:
(MWTComInf + MWLANConf)*n; where 1≤ n ≤ N where N = Number of cells in the eNB.

If the information is distributed on processing units or on cell level, a central temporary storage for the information may also be required; this is not taken into account here.
An implementation with can detect which WLAN APs are used by each cell can reduce the amount of memory necessary for each WT from

MWTComInf + MWLANConf
to

MWTComInf + MWLANConfCell,k
where MWLANConfCell,k is the WLAN configuration used by cell k.

It is assumed that the MWTComInf is also saved on cell level, which may not be necessary for at least part of the information. The sum for all cells goes from

[image: image2.wmf](

)

å

=

+

N

n

WLANConf

WTComInf

M

M

1


to


[image: image3.wmf](

)

å

=

+

N

n

n

ll

WLANConfCe

WTComInf

M

M

1

,


The extra memory required because the cell WLAN information is provided on eNB level, is:
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If we consider a three-sector eNB, and assuming that each sector corresponds to one cell, the WLAN APs in the different cells would normally be different. If the WT has perfect information about the WLAN APs in the coverage area of the eNB, each cell would cover one third of the WLAN APs, hence

MWLANConfCell,n = MWLANConf/3.
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Observation 4: An eNB implementation needs to allocate extra memory resources proportionally to the WLAN configuration and to the number of cells, in order to handle the initial amount of WLAN configuration information.
3
Conclusions

From the observations above, the following conclusions can be made:

Conclusion 1: There is a trade-off between how fast and how much memory is used to setup the Xw interface, where the dominating factor is the WLAN configuration data. 
Conclusion 2: An eNB implementation needs to allocate extra memory resources proportionally to theWLAN configuration and to the number of cells, in order to handle the initial amount of WLAN configuration information.
Conclusion 3: The cost for providing WLAN configuration data over the Xw interface is very high.
4
Proposal
Proposal 1: RAN3 is asked to take the above conclusions into account in the discussions.
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