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1 Introduction

This document highlights some aspects related to the feasibility of the Turbo Charger function

Abbreviations and definitions

CS : Circuit Switched

FR : Frame Relay

NRI : Network Resource Identifier. A specific parameter used to identify the core network resource assigned to serve a mobile station.
PS : Packet Switched

SS7 : Signalling System number 7.

STP : Signalling Transfer Point

TRF : Turbo-Charger Routeing Function

Turbo-Charged area : a part of a network in which the Turbo-Charger mechanism is being used

Turbo-Charger Routeing Function : the function used to assign specific network resources (i.e. MSC/VLR and/or SGSN) to serve a mobile station and subsequently route the traffic to the associated network resource.

2 References

· Draft Technical Report Turbo Charger, Tdoc 3GPP N1-99519 (Sophia Antipolis 1-4 June 1999)

· Work Item description Turbo Charger, Tdoc 3GPP N1-99617 (Sophia Antipolis 1-4 June 1999)

3 Extract from the Technical Report
« The current network philosophy is to geographically divide the region between the available core network resources. An alternative architectural philosophy is to equally divide the subscribers between the available core network resources, irrespective of their location. The consequence of this new philosophy is the virtual elimination of handovers and location updates. Hence, signalling associated with mobility management is reduced.  This reduction in signalling is equally applicable to subscribers moving within their home network and roaming subscribers.

In addition, this philosophy provides scalability by enabling operators to introduce new network resources without tying the new capacity to a particular geographical area.  This is extremely important for new entrants wishing to minimise the initial deployment costs while maximising coverage. 

In the context of GSM, this is achieved by placing a Turbo-Charger Routeing Function between the BSC and the ‘pool’ of network resources i.e. MSC/VLR and SGSN.  The purpose of the Turbo-Charger Routeing Function is to assign specific network resources to serve a mobile station and to subsequently route A and Gb-interface messages to the assigned MSC/VLR and/or SGSN, respectively. »

....

« In the context of UMTS, the Turbo-Charger Routeing Function may become a feature of the RNC or core network, see Figure 2. Furthermore, there may be the opportunity to specify a new parameter to enable the Turbo-Charger Routeing Function to identify a particular MSC/VLR or SGSN. This is a matter for further study. »

4 Applicability of the Turbo Charger function
In the technical report (scope part),  the GSM is not indicated whereas it is indicated in the WI description.

Nevertheless, in the technical report (general description part), an example for GSM is given.

Does the Turbo Charger function described in the TR apply only to UMTS or to UMTS and GSM ?

Does the Turbo Charger function apply only to CS domain or to PS domain as well ?

In which follows, it is the supposed that the Turbo Charger function applies to UMTS and GSM, for CS and PS domains.

5 Aspects related to the feasibility of the Turbo Charger

5.1 What is the architecture used for the turbo charger function/Where is performed the routing function : 

5.1.1 Accessibility between MSC/VLR/SGSN and BSC/RNC

In the Turbo Charged Area, all the MSC/VLR/SGSN shall be accessible from all the BSC/RNC (and conversely) since the registration of the MS in a MSC/VLR/SGSN is not done according to the location of the MS but according to the availability of resources. 

In order to page the MS, the MSC/VLR (SGSN) needs to know the BSC/RNC which handles the LA (RA) where the MS is located. In addition, some services or procedures need that the MSC/VRL/SGSN know the characteristic of the cell in which the MS is located (for instance the Provide Subscriber Info procedure is used to retrieve the longitude, latitude, radius of the location). Thus all the LA/RA and cells of the Turbo Charged area need to be known by all the MSC/VLR/SGSN.

For the allocation of circuits in GSM between the MSC/VLR and the BSC, there cannot be switching nodes between the MSC/VLR and the BSC because there is no protocol like ISUP, QAAL2 between the MSC/VLR and the BSC. 

Therefore all the MSC need to be linked by point to point circuit trunks to all the BSC within the Turbo Charged area. At least for GSM this would also imply that the A-interface trunks need to be over-dimensioned, and the resource usage on A-interface would not be very efficient.
5.1.2 Accessibility between MSC/VLR and SGSN

If the MS is already attached in an MSC/VLR and then sends an Attach for PS service, if nothing in the message indicates the MSC/VLR where the MS is already attached, for the choice of the SGSN by the TRF node it entails that all the MSC/VLR shall be accessible from all the SGSN (and conversely) due to the Gs interface. 

Besides, when there is a combined Attach or  combined Routing Area update procedure, the SGSN has to send the message to the right MSC/VLR. So, a routing function (similar to the TRF) has also to be implemented between the SGSN and the MSC/VLR. 

5.1.3 Routing networks

The Turbo Charger function consists in 

· choosing the MSC/VLR/SGSN of the Turbo Charged area in which the MS will be registered on the Location update (CS) or attach (PS)

· finding the MSC/VLR/SGSN to which the signalling messages must be sent from the TMSI, TLLI or the new parameter NRI . 

· routing the messages

Once the MSC/VLR/SGSN is determined, the signalling network is used to transfer the messages.

Due to the meshing between all the BSC/RNC and all the MSC/VLR/SGSN, in order to avoid point to point links, the Turbo Charger function entails the use of 

· An SS7 network to transfer the signalling traffic for CS domain and short messages in GSM

· A Frame Relay network to transfer the signalling traffic and the user traffic of packet in GSM.

· An SS7 network to transfer the signalling traffic and short messages for CS domain in UMTS

· An ATM-AAL2 switched network  for user traffic of CS domain in UMTS

· An SS7 network or an IP network for signalling traffic of packet in UMTS

· An ATM-AAL5 cross connected  or IP network for user traffic of packet in UMTS

5.1.4 Where is performed the choice of the MSC/VLR/SGSN

In the UMTS case or in the case of circuit in GSM, the BSC/RNC opens an SCCP connection towards the MSC/SGSN. This entails that the BSC/RNC knows with which MSC/SGSN the connection has to be open and thus that the choice of the MSC/VLR/SGSN is done by the BSC/RNC. 

Otherwise, the BSC/RNC opens an SCCP connection to a TRF node and then the TRF node opens another SCCP connection with the MSC/SGSN. Then the TRF node has to make the correspondence between these 2 SCCP connections. This solution seems to be more complicated, as it implies a new core network node type which has to be bought, managed and with all necessary function allowing a good level of availability (redundancy, defence mechanism …). 

For the messages to be sent by the SGSN on the Gs interface, as seen in 5.1.2, a Turbo Charger Routing function is needed between the SGSN and the MSC/VLR. In order to avoid a new node type, the choice of the MSC/VLR should be done by the SGSN.

5.2 Criterion for the choice of the MSC/VLR/SGSN : 

In the Technical report (part General description) : the TRF can choose by using the mechanisms

· Random load-sharing requires the Turbo-Charger Routeing Function to randomly assign a MSC/VLR and/or SGSN to serve a particular mobile station when it first comes in to the network. 

· Dynamic load-sharing requires the implementation of an intelligent router or appropriate signalling to determine the current loading of the network.  Using this information the Turbo-Charger Routeing Function can assign network resources to the mobile and potentially redistribute traffic as required. 

If the load of the MSC/VLR/SGSN is taken into account for the choice then it entails additional signalling messages periodically to indicate the load. 

In addition, the period to send the load information is difficult to tune : if too long, the CN load information in the BSC/RNC may be no more accurate. If too short, it implies a high load on the interface. 

It is not obvious that using snapshots of a temporary load situation in an MSC/SGSN (that will change very soon and do not reflect the real number of subscribers in the VLR) is a good basis to distribute subscribers over VLR's, if we consider that the turbo charger intends to keep a particular subscriber as long as possible in the same VLR (i.e. quasi-permanent).

If the routing is based on the NRI, it entails that some messages (those sent when no connection between BSC/RNC and MSC/VLR/SGSN exists for the MS) will have to be modified.

In GSM the NRI would most probably create backward compatibility problems with older mobiles that do not know an NRI.

If the TMSI (TLLI) is used for the choice of the MSC/VLR (SGSN), when the MS enters the Turbo Charged area with a TMSI (TLLI), in order to determine that the TMSI (TLLI) is not valid for the Turbo Charger :

· either the TRF node (probably the BSC/RNC as seen in 5.1.4) has to know the whole list of the LA (RA) of the Turbo Charged area.  

· Or the TMSI (TLLI) has an indication of Turbo Charged area 

Otherwise, the load sharing mechanism cannot work properly because the TMSI (TLLI) may correspond to an MSC/VLR (SGSN) of the Turbo Charged area.

If the MSC/VLR (SGSN) shall be deduced from the TMSI (TLLI), then it means that the TMSI (TLLI) are partioned in ranges : this limits the capacity of the MSC/VLR and SGSN, the number of subscribers that can be registered in a MSC/VLR or SGSN.

In addition, the TMSI is allocated by the MSC/VLR but must be interpreted by the TRF if the TMSI is used for routing. The node in which the TRF is implemented and the MSC/VLR can be from different manufacturer. Thus, a part of the TMSI must be standardized and can no more be manufacturer dependent while the bits were left unstandardized for implementation facilities and have probably been used in that sense. 

Therefore, it is a strong constraint to change the structure of the TMSI.

It is the same for the TLLI.

For these reasons, the NRI should be used instead of the TMSI and TLLI. But in GSM it entails backward compatibility problems with old mobiles that cannot send and receive an NRI.

Besides, if we asume that the turbo charger shall be used for CS (MSC) and PS (SGSN) and there is no unique mapping between MSC's and SGSN's, 2 NRI's, a CS-NRI and a PS-NRI are needed.

5.3 Network management, scalability
Due to the meshing between all the BSC/RNC and all the MSC/VLR/SGSN, each time an MSC/VLR, SGSN (respectively a BSC/RNC) is added or suppressed all the BSC, RNC (respectively the MSC/VLR, SGSN) shall be updated to take it into account. 

The networks used for signalling traffic and user traffic between the BSC/RNC and MSC/VLR/SGSN shall also be updated.

As seen in 5.1.2, all the SGSN has to know all the MSC/VLR. So, each time an MSC/VLR is added or suppressed all the SGSN shall be updated to take it into account. 

The networks used for signalling traffic between SGSN and MSC/VLR shall also be updated.

As seen in the previous parts, all the LA/RA and cells of the Turbo Charged area need to be known by all the MSC/VLR/SGSN. Therefore, each time the distribution of LA, RA or cells is changed, all the MSC/VLR/SGSN shall be updated.

How the introduction of a Turbo Charged area can be done in an existing and operating GSM network ? It has to be studied.

Thus, the Turbo Charger function adds a big complexity in the network management and maintenance.

5.4 Resources use :

As seen in the previous parts, at each call/session, the TRF entails the use in uplink and downlink direction of  

· STP or FR switch for signalling traffic in GSM, 

· STP or IP router for signalling traffic in UMTS

· FR switch for user traffic in GSM

· IP router or circuit switch for user traffic in UMTS 

Since the MS remains located in the same  MSC/VLR/SGSN, the number of links and nodes (for user and control traffic) between the MSC/VLR/SGSN and the MS increases when the MS moves far from the MSC/VLR/SGSN where he is registered. 

The number of links and nodes also entails an additional delay for the user and control traffic.

In addition, the turbo charger mechanism can introduce tromboning which leads to an inefficient use of terrestrial resources. Ex : An MS A  in NICE calls a fixed subscriber B in NICE but A is registered in an MSC/VLR located in PARIS though he could be registered in a MSC/VLR in NICE. The resources allocation for signalling and user traffics between NICE and PARIS  would be avoided without the Turbo Charger mechanism.











Tromboning due to Turbo Charger mechanism

Multicall

The multicall service increases the effects previously indicated since dedicated transport resources between MSC and RNC are used for each call.

5.5 Complexity introduced by the Turbo Charger in the GSM/UMTS procedures 
The TRF node (probably the BSC/RNC as seen in 5.1.4)  needs to interpret the protocols of the A and Gb and Iu interfaces in order 

· to detect the location update/attachment message in order to choose the MSC/VLR/SGSN according to an algorithm of load distribution when the MS is not yet registered in a MSC/VLR/SGSN of the Turbo Charged Area. As seen in 5.2, in order to distinguish the MS not yet registered, if the NRI is not used, the TRF node has to know all the LA/RA of the Turbo Charged area or the TMSI/TLLI used in the Turbo Charged area has to contain an indication « Turbo Charger ».

· to extract the TMSI, TLLI, NRI in order to route the message to the correct MSC/VLR/SGSN

Therefore, the RNC has to look into MM messages. This is totally against the principle of independence between the Acess and Non Acess Stratum.

In case of combined Attach procedure when the MS is not already attached for CS services, the SGSN has to choose the MSC/VLR in which the MS will be registered. Thus, the SGSN is involved in the load sharing. The SGSN also needs the same information as the TRF node for load sharing.

In case of combined Attach procedure when the MS is already attached for CS services, the SGSN has to retrieve the MSC/VLR in which the MS is registered.

Therefore, a routing function (similar to the TRF) has to be implemented in the SGSN. The combined messages shall contain the TMSI or NRI for CS.
If the TMSI is used for the routing, the TMSI has to be sent in the Paging Response even if it has not been sent in the Paging Request. Otherwise the MSC/VLR which has sent the Paging, would not receive the Paging Response and the call could not be established. This case applies for the first terminating call of each MS, after an MSC/VLR failure because the TMSI are unknown in the VLR. The Paging Response shall include the IMSI (because this is the only identity known by the MSC) and the TMSI to allow the TRF to route the message toward the correct MSC.
Reset procedure, Block/unblock, overload procedures :

When the BSC has to send a Reset or Block or Unblock for a circuit, it shall determine to which node is related the circuit.

The BSC/RNC needs to be more intelligent than without the Turbo Charger function. Today in GSM the BSC can release all ongoing transaction if a Reset is received from the MSC. In a turbo charger area, the BSC has to maintain a list of transactions per MSC and it has to release only the transactions that are established towards the MSC that sent the Reset.

The same problem happens with overload message coming from the MSC. If the MSC is not determined by the BSC/RNC, overload in one specific MSC could trigger the overall reduction of traffic coming from all the MSCs.

The use of the NRI entails that

· some messages are impacted (those sent when no connection between BSC/RNC and MSC/VLR/SGSN exists for the MS) and the MS is impacted whereas the routing is more a network function.

· Error handling mechanisms and impacts on the procedures must be defined for the cases where the NRI is not recognised in the BSC/RNC or MSC/VLR/SGSN, failure during the NRI allocation, ...

In GSM for the CS domain or in UMTS, after the SCCP connection is established,  the SCCP connection is used to route the messages without the necessity to find the MSC/VLR/SGSN from the TMSI/TLLI/NRI. 

But for the packet case in GSM, there is no connection between the BSC and the SGSN. The SGSN must be deduced from  the TLLI or the NRI for each burst of uptsream packets to be transmitted.

Combined case

Case of combined 3G-(MSC/VLR+SGSN) :

If the combined procedure is not mandatory for Location update/attachment, the Turbo Charger introduces the following complexity : 

· if the MS is already IMSI attach in the CS domain and wants to attach in the PS domain, the SGSN being chosen under a load distribution basis and not on the location may not be the SGSN of the combined 3G-(MSC/VLR+SGSN).

5.6 Deterioration in the functioning of the procedures
5.6.1 Border of the Turbo Charged area

In this part, the case of moving between Turbo Charged area and non Turbo Charged area is considered but the same reasoning apply to moving between 2 Turbo Charged area unless mechanism are defined to solve the addressing problem between the 2 areas.

5.6.1.1 Location update : 

When the MS moves from a Turbo charged area to a non Turbo charged area, the new MSC/VLR (SGSN) cannot deduce from the LA (RA), in which MSC/VLR (SGSN) the MS was registered since all the MSC/VLR (SGSN) of the Turbo charged area know all the LA (RA) of the Turbo charged area. So

· the identification parameters cannot be retrieved from the old VLR (SGSN) and so the authentication parameters has to be requested to the HLR and the IMSI has to be requested to the MS

· the SGSN contexts cannot be retrieved from the old SGSN. The subscriber has to reactivate all the PDP contexts which were active, and has to restart all his sessions and operations related to these PDP contexts. This seems totally unacceptable that the user sessions are lost due to an MS move from a Turbo Charged area to a non Turbo Charged area. This has to be solved.

5.6.1.2 Handover : 

When the MS moves from a non Turbo charged area to a Turbo charged area, the old MSC/VLR cannot know to which new MSC/VLR it has to send the Handover Request message, since all the MSC/VLR of the Turbo charged area know all the LA of the Turbo charged area. So, the choice has to be static, it can only depend on the LA. Therefore, the load sharing mechanism does not work properly (but it is a temporary situation because after the call is released, the MS is located in another MSC/VLR by using the Turbo Charger fucntion).

When the MS moves from a Turbo charged area to a non Turbo charged area, the old MSC/VLR has to know the target LA and the target MSC/VLR in order to send the Handover request message. So all the MSC/VLR of the Turbo Charged area must know all the LA and MSC/VLR adjacent to the Turbo Charged area.

The consequences of these 2 cases (MS moves from a non Turbo charged area to a Turbo charged area and conversely) do not apply for the case where the old and new LA are handled by RNCs in UMTS network.

5.6.1.3 SRNS relocation :

After the MS has moved from a non Turbo charged area to a Turbo charged area, the old MSC/VLR (SGSN) cannot know to which new MSC/VLR (SGSN) it has to send the Prepare SRNC Relocation (Forward SRNC Relocation) message, since all the MSC/VLR (SGSN) of the Turbo charged area know all the LA (RA) of the Turbo charged area. So, the choice has to be static and can only depend on the target RNC identity. Therefore, the load sharing mechanism does not work properly (but it is a temporary situation because after the call is released, the MS is located in another MSC/VLR by using the Turbo Charger fucntion).

5.6.2 MS failure

If  for any reason the MS looses the TMSI/TLLI/NRI, the message will probably not be sent to the MSC/VLR/SGSN in which the MS is registered : 

· in case of Detach indication,  the Detach is not received by the MSC/VLR (SGSN) where the MS is registered. Thus useless Paging messages are sent to the MS in case of mobile terminated call, packets or short messages.

5.6.3 BSC failure

In the case of failure which entails the global reset procedure, a Reset message  shall be sent to all the MSC instead of being sent to only one MSC.

5.6.4 HLR failure

After an HLR failure, if the VLR number in which the MS is registered is wrong because a backup database has been used, then it is possible that no Reset message is sent to  some VLR.

So as long as the MS stays within the Turbo Charged area, no update location will be sent to the HLR and so the MS will not receive any terminated call or terminated short message. That is clearly unacceptable and has to be solved, but this will necessarily imply new procedures. 

5.6.5 VLR (SGSN) failure

After a VLR (SGSN) failure, the location of the MS is not known in the MSC/VLR (SGSN). In case of Search procedure, the MS being able to be in any LA (RA), the MSC/VLR (SGSN) sends paging messages to all the BSC/RNC, the BSC/RNC sends paging messages in all LA (RA) of the Turbo Charged area. This leads to an heavy load of the MSC/VLR (SGSN) and the radio network in signalling and processing. 

This load happens each time a call or a packet or a short message has to be delivered to a subscriber who has not been re-registered till all the subscribers of the MSC/VLR (SGSN) have been re-registered. 

Therefore, the Search procedure which is indispensable becomes prohibitive in case the Turbo Charged area is large.

A similar load problem can occur in the CS domain. A typical way to page an MS is:

· first paging in the LAC that is stored in the VLR

· if first paging is not successful, a second paging is triggered in the whole MSC area. In case of a Turbo Charged area, the MSC would page in all BSS of this area.

5.7 Super Charger

In the Super Charger, when the MS registers in the MSC/VLR (SGSN), the subscriber data are stored and kept when the MS moves in another MSC/VLR (SGSN). Thus, when the MS registers again in the MSC/VLR (SGSN), the subscriber data do not need to be sent to the MSC/VLR (SGSN). 

· The Super Charger saves the same kind of signalling as the Turbo Charger. 

In addition, the Super Charger is more simple to implement, does not need any new node or new links and does not impact the GSM/UMTS procedures.

6 Conclusion

The introduction of the turbo-charger concept is not as simple as it is currently presented in the Technical Report and may even create backward compatibility problems with GSM networks. A lot of issues is still opened and has to be solved before any decisions can be taken. A lot of disadvantages identified in this document are not currently reflected in the Technical Report. Even the benefit of this concept in terms of intra and inter-PLMN mobility management costs is questioned not only because of the additional complexity that will be introduced but also because it can be challenged by the super-charger concept which is much more easy to implement.

The Turbo Charger concept seems to be more applicable to limited area with big density of MS like big cities, but in this case it would be much simpler to have MSC/VLR and SGSN with a high and scalable capacity in subscribers number. This avoids the signalling due to the inter MSC/VLR/SGSN mobility without any impacts on the architecture, the protocols and the procedures.

As the feasibility to introduce this concept in GSM R99 and/or UMTS R99 has to be evaluated, the technical report shall contain not only the advantages but also the drawback of this concept and above all bring the answers to the main issues that have been raised in this contribution.

The following disadvantages have been identified in this contribution and are proposed to be added in the Disadvantages sub-section of the Technical Report.

6.1 Disadvantages

· Significant complexity is introduced by the Turbo Charger concept in terms of network architecture and maintenance 

· New routing and transport functions in which all the BSC/RNC are accessible to all the MSC/VLR/SGSN (and conversely) for signalling and user traffic. 

· all the LA/RA and cells of the turbo charged area must be known by all the MSC/VLR/SGSN of this area

· in GSM, all the MSC need to be linked by point to point circuit trunks to all the BSC

· all the MSC/VLR must be accessible from all the SGSN

· when a new node (MSC/VLR, SGSN, BSC, RNC) is introduced all the others must be updated due to the total meshing

· Significant complexity and new issues are introduced by the Turbo Charger concept in the procedures with some impacts not only in the CN but also in the BSS/UTRAN.

· If TRF is done in the BSC/RNC in order to avoid a new node type and to avoid the interworking between 2 SCCP connections, the BSC/RNC will have to look into some MM messages which is against the principle of independence between the Access Stratum and the Non Acess Stratum.

· in case of Reset, Block/unblock, Overload procedures, the BSC/RNC has to identify the MSC and only affect the transactions related to this MSC.

· Some inefficient use of transport resources may happen when the distance between the BSC/RNC and MSC/VLR/SGSN becomes important, i.e. in large turbo-charged area, or because some links will need to be over-dimensioned (this is the case in GSM as dynamic establishment of transport connection is not possible).

· Deterioration in the functioning of some procedures is introduced such as

· when the subscriber moves from a Turbo Charged area to a non Turbo Charged area, if the identification parameters cannot be retrieved, the PDP contexts will have to be reactivated and the user sessions restarted

· when TMSI or TLLI or NRI has been lost due to a MS failure

· the Reset procedure in case of failure of the BSC/RNC that must be sent to all MSC

· the Search procedure that will entail heavy load in the network. 

· when the HLR has no more the correct MSC/VLR/SGSN number with the consequence that no terminated call and short messages can be received by the MS as long as it stays in the turbo-charged area. 

The following open issues have been identified in this contribution and are proposed to be added in the Open Issues sub-section of the Technical Report.

6.2 Open issues

· Clarify whether the turbo charger concept also relate to GSM R99 and is applicable to both CS domain and PS domain of UMTS (GSM). As the constraints may be different in GSM and UMTS, the technical report should evaluate both cases. 

· Clarify the following in the proposed architecture of the technical report 

· Why the voice path in the U-Plane does not go through the MSC (fig 2)?

· What is the Control protocol between MSC/VLR and the U-Plane dotted boxes ?

· The routing of the C-plane between SGSN and MSC ?

· Where is the TRF function located (MSC/SGSN,RNC/BSS, new node type…)? For inter-operability reason, this point should not be left open.

· Is inter-operability between SGSN/MSC of different manufacturers possible in the same turbo-charged area (sharing the same TRF function)?

· What is the percentage of reduction of signalling expected for inter MSC/SGSN location update, for inter MSC handover in GSM (in UMTS handovers are handled by the UTRAN) or SRNS relocation in UMTS. Evaluate the gain in comparison with the Super Charger function that is simpler and at a lower cost?

· Clarify what are the impacts and the changes needed in an existing and operating GSM network due to the introduction of theTurbo Charger concept.

· Clarify which parameters, NRI or TMSI/TLLI, the TRF function will use as criterion for routing. The NRI should be used preferably instead of the TMSI/TLLI but this raises the issue of the old MS that cannot send and receive the NRI.

· In case of combined procedures (Attach, Routing area update), clarify how the SGSN can find the correct MSC/VLR as this information cannot be deduced any longer from the RA.

· When the MS moves from a Turbo charged area to a non Turbo charged area, as the new SGSN cannot deduce any longer the old SGSN address from the RA , clarify how the SGSN contexts can be retrieved from the old SGSN. A solution in which the subscriber would have to reactivate all the active PDP contexts and restart all his sessions and operations related to these PDP contexts is unacceptable. This needs to be solved.

· After an HLR failure, if the VLR number in which the MS is registered is wrong because a backup database has been done, no Reset message will be sent to the VLR. As no update location is done towards the HLR as long as the MS stays within the Turbo Charged area, the MS will not receive any terminated call or terminated short message. This needs to be solved. 

· In case of Search procedure, the MSC/VLR (SGSN) sends paging messages to all the BSC/RNC, the BSC/RNC sends paging messages in all LA (RA) of the Turbo Charged area. This leads to a heavy load of the MSC/VLR (SGSN) and the radio network in signalling and processing. Clarify how it can be handled ?

7 Proposal

It is proposed to add section 6.1 and 6.2 in the technical report and to send a LS to RAN3 saying that BSS/UTRAN will be impacted by the Turbo Charger concept. 
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