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1- Introduction

The current definition of preconfigurations in 25.922 (Radio Resource Management Strategies) suggests that the pre-configurations received in GSM messages will be erased by the UE at every switch off (maybe intentionally). Moreover, downloads of (up-to 16) 250-octet-long GSM messages (on the main DCCH) at every ‘switch on’ would deteriorate the system performance to a point that is not acceptable. Hence a solution to minimise the ‘frequency’ of these resource and time consuming downloads is needed, especially as preconfiguration is Release ’99.

2- Proposed Solutions

2.1- Memory management by the UE: Location, size and use of the fields.

The last thing anyone would want to happen is for the UE to save (and use) a pre-configuration corresponding to a wrong PLMN. Therefore the UE shall save the pre-configurations upon the PLMN identity with the corresponding pre-configuration identity and version number. (Or in other words two information elements received with the same pre-configuration identity, same version number and different PLMN identity (MCC+MNC) are independent). Hence we can distinguish between pre-configurations relative to the HPLMN and relative to the VPLMN:

2.1.1- Pre-configurations relative to the HPLMN:

HPLMN Preconfigurations should be stored in a non-volatile way (remain at switch-off) in the  UE (to be decided). The initial assumption at RAN WG2 defined 16 pre-configurations of about 250 octets for one PLMN. Dynamic memory management is possible in the UE, hence one solution would be to have a total memory size available of 4.8Koctets (as this covers 300octetsx16). Within this memory dedicated to the HPLMN, 16 independent pre-configurations (mapping to the pre-configuration identities) can be stored.

When a pre-configuration is received for the HPLMN with a different version number, for a given pre-configuration identity, the field corresponding to the same pre-configuration identity shall be overwritten.

When a pre-configuration is received which leads to exceeded the memory allocated to the HPLMN memory, the oldest HPLMN field shall be overwritten.

Note: One bit will be defined in the USIM->UE interface to specify if enciphered writing/overwriting/clearing for the HPLMN fields (by the HPLMN) is allowed or not. 

2.1.2- Pre-configurations relative to the VPLMNs:

The aim here is to ensure that at least the pre-configurations relative to the last registered VPLMN can be stored in a non-volatile way.

When received, each pair of PLMN identity 
and Pre-configuration identity defines a new field to be stored by the UE. If a new pair (PLMN identity 
; Pre-configuration identity) is received while a similar pair with different version number is stored, the corresponding field shall be overwritten.

We propose to store them in the UE, in a non-volatile way (remain at switch off). Dynamic memory management is possible in the UE, hence one solution would be to have a total memory size available of 4.8Koctets (as this covers 300octets x 16). Within this memory dedicated to the HPLMN, a minimum of 16 independent pre-configurations (mapping to the pre-configuration identities) can be stored.

Optionally, the UE could allocate more than 4.8Koctets to the VPLMN memory. Optionally, the UE could have the ability more than 16 independent pre-configurations. It has to be noted that, even if the total VPLMN memory remain equal to 4.8 Koctets, the ability to store more than 16 independent pre-configurations would be useful (32-64). Obviously the UE may receive different pre-configurations from different VPLMNs. 

When the total number of fields or the total memory size is reached (whichever happens first) and a new field is received, the oldest field shall be overwritten.

2.1.3 Remaining HPLMN memory re-used for the VPLMNs

If less than the memory allocated for the HPLMN is effectively used and pre-configurations are received for a VPLMN, they may be stored in the HPLMN memory.

However in this case the HPLMN fields have priority on the VPLMN fields, which means that:

· No HPLMN field can be overwritten by a VPLMN field.

· If VPLMN fields have been stored in the HPLMN memory and a HPLMN field requiring HPLMN memory is received (either because it is a new version of a HPLMN pre-configuration identity requiring more size or because it is a HPLMN pre-configuration identity not stored in the HPLMN memory before), it shall overwrite one (or more if needed) of the VPLMN fields. In this case, the VPLMN field(s) erased from the total memory (HPLMN+VPLMN memory) shall always be the oldest.




2.2 Version number situation 
Each version number in the present solution (coded with four bits) allows only 16 combinations. This may raise problems if the user makes two visits to a foreign country separated by some stay in e.g. the home country. For instance the version number could be obsolete but the indicated version looks correct due to wrapping. In this case, no download would take place but handover attempts with obsolete parameters may. Moreover, there would be no possibility for the network to know and hence correct it. The probability that this wrapping takes place is a factor of how often each of the preconfiguration is updated and hence may not be negligible.

To solve it, two solutions are possible.

2.2.1 A “signalling solution”

This solution assumes that pre-configurations are never erased by the UE (unless overwritten).

Here we propose to extend the version number to 2 octets, to ensure it will never wrap (…if changed every day as a worse assumption, it would wrap after 180 years).

However, the version numbers are sent to the network in the UTRAN Classmark Change message. Any segmentation of this message is undesirable, and segmentation more than once should not take place because each segmentation delays the call setup of 235 ms. Sending all the explicit version numbers would require 2 x 16 = 32 octets, which is already one and a half of a RR message. Hence a special scheme must be used in the uplink, see sub-clause 2.2.1.

2.2.1.1- Indication by the UE:

The UE will receive 16 different version numbers, one for each pre-configuration identity. However the scheme used in the downlink will allow “re-alignment” of version numbers (see sub-clause 2.2.2), which allows to make the assumption that the value of each version number will be effectively very close between them (in the stable case they will effectively be all equal, see 2.2.2). 

Hence the UE can indicate highest (arithmetic) Version Number between all the version numbers it has. This (reference) highest version number is included only once. Then the UE indicates, for all the pre-configurations one by one, if this version number -1 is known, or if anything different is known.

Highest (arithmetic) version number (reference)

Bits
Meaning

0
Reference version number is known for this pre-configuration identity

10
Reference version number –1 is known for this pre-configuration identity

11
Any other version number (e.g. reference version number –2) is known for this pre-configuration identity or no pre-configuration is known at all for this Identity.

Table 1. Indication by the UE in the UTRAN Classmark Change message.

Note: To save bits, if all version numbers are equal to the reference version number (typical case, see 2.2.1.2), the absence of the ‘indication bits’ implicitly means that all version numbers are equal to the reference. In this case two octets can be saved in the UTRAN CLASSMARK CHANGE message. For this reason, when this is possible, the BSC should ensure that all pre-configurations have same version number (to avoid segmentation of this message and delay of the call setup).
2.2.1.2- Indication by the Network (BSC):

Based on the version numbers sent by the UE (sub-clause 2.2.1.1), the BSC will send the pre-configurations needing update (i.e. a repetition of preconfiguration identity, content and version number).

In addition, the BSC will determine which pre-configurations do not need update based on the version numbers and send a notification to the UE to align the version number of these pre-configuration identities with the version number of the pre-configurations needing update. 

  

Bit map of 16 bits (each bit pointing to a pre-configuration identity)

Version number (2 octets)

Pre-configuration identity (4 bits) 

Pre-configuration content (typically 250 octets)


Table 2. Indication by the BSC in UE RAB Pre-configuration messages.
Note: other elements may be added in the 04.18 CR to solve L3 segmentation.

The meaning of the bit map is, for each bit:

Bit
Meaning

0
For the corresponding pre-configuration identity, the version number shall be kept unchanged

1
For the corresponding pre-configuration identity, the version number shall become equal to the Version number sent in this message

Table 3. Meaning of the bit map.

If the BSC detects that a pre-configuration needs update but cannot send it in the message (because sending another pre-configuration), it will indicate in the bit map that the version number of this pre-configuration identity shall be kept unchanged. If the BSC detects that a pre-configuration does not need update, it will “re-align” its version number to the highest version number used (“the version number shall become equal to the version number sent in the message”).

It is important that this “alignment information” is sent in every pre-configuration message to re-align version numbers at each download. After a difference higher than 4 in version numbers, the BSC will not know the version number of pre-configurations with lowest numbers and would have to download them again.

2.2.1.3 Examples

2.2.1.3.1 Simple case

· The UE has version numbers 254, for the 16 pre-configurations.

· The UE indicates Highest Version Number = 254 (reference), and that all pre-configuration identities the same version number 254.

· The BSC detects that pre-configurations 3 and 5 need update.

· The BSC sends pre-configuration 3 to the UE with version number 255. The BSC indicates in the same message(s) that for pre-configuration 5, the version number shall be kept unchanged ( 254). It also indicates that all other pre-configuration identities (1, 2, 3, 4, 6, ..15) shall have their version number equal to the value sent = 255. Before the BSC starts downloading pre-configuration identity = 3, the UE is switched off (or is paged for CS and the transfer is interrupted).

· When the UE re-appears, it indicates that all pre-configurations Identities have version number = 255, except version number 3 which has version number 254. The BSC detects that Identity 3 needs update and sends pre-configuration 3 to the UE, with the new version number = 255.

2.2.2 Solution based on (non-systematic) deletion of fields

Keeping four bits for the pre-configuration version numbers would minimise the changes in 3G TS 25.331. In this case, to solve the problem of “wrapping”, one solution would be that the UE shall store the current date associated to a preconfiguration when saving it. Then the UE shall periodically compare the present date to the date stored, for each preconfiguration. The present date shall overwrite the date stored for each pre-configuration. In addition, if the date linked to a pre-configuration is older to the present date of more than thirteen days, then the preconfiguration shall be erased.

The reason of the thirteen days is that it has to be longer than the average trip duration while it has to be lower than the duration where the problem of wrapping may happen.

This does not mean that preconfigurations are erased every thirteen days : if the UE remains in a PLMN (e.g in its HPLMN), the date will be periodically copied and no date drifting will happen. 

For the UEs which do not have a real time clock, a “date stamp” could be sent in a message (in the SI2quater and possibly SI2 ter messages). 10 bits are enough to do it.

This solution has the advantage of making pre-configuration version numbers completely independants, and hence is simpler. The drawback is that, compared to the “signalling solution” which required only 1 or 2 bits for each preconfiguration version number, this one will require four bits. This will lead to segmentation of the UTRAN Classmark change message, which means delay of the call setup of 235 ms.

3 Some important points / requirements

Regardless of the solution to solve sub-clause 2.2, some important points are:

3.1 Attempt of handover when not all pre-configurations are up-to-date

If there is an attempt of handover from the source BSC when not all pre-configurations are up-to-date, the target RNC will read the pre-configurations known by the UE (because the pre-defined configuration status information is also included in the Relocation request message). At this point the RNC could either decide to use these obsolete configurations if this is acceptable (depending on the service requested by the MSC), or send a handover required reject to the BSC. To avoid the BSC keeping trying to perform handover, the handover required reject in GSM 08.08 shall be enhanced by an information element indicating that the handover reject is due to obsolete pre-configuration (with the pre-configuration identity concerned, to have this one downloaded first).

The RNC can take the decision of performing handover or not, hence the UE shall accept the handover to UTRAN command regardless of which version it helds for a pre-configuration identity (in any case the version number of the concerned pre-configuration identity is not included in the handover to UTRAN command message).

3.2 Coming-back to a BSC with a preconfiguration with older version number

Because when a preconfiguration is changed, this cannot be done in the whole network at the same time, a UE could move from a BSC including a preconfiguration with new version number to a BSC including the same preconfiguration with older version number. In this case one solution would be that the BSC detects that the preconfiguration known by the UE is more recent than the one known in the BSC and in this case does not download the older preconfiguration (to avoid them to be downloaded again when moving to the other BSC or when the BSC is upgraded). This could be done by using the version numbers and comparing  “circularly” the version numbers (e.g. 3 is older than 4, for a 4 bit version number 15 is older than 0). 

This shows that some pre-configuration identities must remain unchanged when other are changed. Some “buffer” pre-configuration identities could be used to ensure that some preconfigurations remain stable when other are changed (one preconfiguration “buffer” per number of preconfigurations planned to be changed simultanesously could be used). The BSC could then use the stable preconfiguration identity at handover).

3.3 UE-USER interface

To solve the case of error in the download of pre-configurations, the user interface of the UE should contain a “Reset” function to delete all pre-configurations.
GSM 02.30 shall be updated to introduce a public MMI to perform this function.

3   Conclusion

The solution on memory (regardless of the version number solution) solves the case of switch off/on in the Home PLMN. This includes the first arrival in the HPLMN after roaming, i.e. the case of all home subscribers coming-back to their home airports (on Friday evenings).

It solves the case of switch off/on in a visited PLMN after first switch on and when the VPLMN is unchanged. It may also solve some cases of PLMN re-selections, if less than 16 pre-configurations are effectively used.

It does not solve the case of first switch on in a visited PLMN (actually it solves it only in the hypothetical case of the last registered VPLMN being the one selected at switch on). The memory required to solve these further cases may impact the memory cost / loose of capacity  trade-off. 

Annex.

Changes between version 3 (28 August 2000) and version 2 (08 August 2000):

Introduction of the solution of based on (non-systematic) deletion of fields, sub-clause 2.2.2.

Changes between version 1 (25 July 2000) and version 2 (08 August 2000):

Both HPLMN fields and VPLMN fields are stored in the UE.

Indications in the uplink and downlink are modified (indicating a version older than the previous one is now possible in the uplink) to cope with the case of UE moving-back to a BSC using older version numbers.
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5.1.5.2
Handover 2G to 3G

5.1.5.2.1
General

In order to reduce the size of certain size critical messages in UMTS, a network may download/ pre- define one or more radio configurations in a mobile. A predefined radio configuration mainly consists of radio bearer- and transport channels parameters. A network knowing that the UE has suitable predefined configurations stored can then refer to the stored configuration requiring only additional parameters to be transferred.

Predefined configurations may be applied when performing handover from another RAT to UTRAN. In the case of handover from GSM to UTRAN, the performance of handover to UTRAN is improved when it is possible to transfer the handover to UTRAN command within a non- segmented GSM air interface message.

Furthermore, it is important to note that it is a network option whether or not to use preconfiguration; the handover to UTRAN procedures also support transfer of a handover to UTRAN command including all parameters.

NOTE:
In case segmentation is used, subsequent segments can only be transferred after acknowledgement of earlier transmitted segments. In case of handover however, the quality of the UL may be quite poor resulting in a failure to transfer acknowledgements. This implies that it may be impossible to quickly transfer a segmented handover message. Segmentation over more than two GSM air interface messages will have a significantly detrimental, and unacceptable, impact on handover performance.

The UE shall be able to store upto 16 different predefined configurations, each of which is identified with a separate preconfiguration identity. The UE need not defer accessing the network until it has obtained all predefined configurations. The network may use different configurations for different services e.g. speech, circuit switched data. Moreover, different configurations may be needed because different UTRAN implementations may require service configurations to be customised e.g. different for micro and macro cells.

The predefined configurations stored within the UE are valid within the scope of a PLMN; the UE shall consider these configurations to be invalid upon PLMN re- selection. Furthermore, a value tag is associated with each individual pre- defined configuration. This value tag, that can have 16 values, is used by the UE and the network to ensure the stored pre-defined configuration(s) is the latest/required version.

The current facilities in 25.331 have focused on the use of predefined configurations during handover from GSM to UTRAN. The same principles may also be applied for the handover procedures used within UTRAN e.g. handover including SRNC relocation. Use of predefined configurations in these cases may require extension of the currently defined RRC procedures.

5.1.5.2.2
Handover to UTRAN information flows, typical example

The handover to UTRAN procedure may include several subsequent information flows. The example described in this section is representative of a typical sequence of information flows. It should be noted that some procedures may actually be performed in parallel e.g. configuration of UTRA measurements and downloading of pre- defined configurations.

NOTE:
Since work is ongoing in this area, the names of the information flows provided in the following diagrams may not reflect the latest status of standards/ CRs.

The description includes the different network nodes and interfaces involved in the handover to UTRAN procedure.

Flow 1: Downloading of predefined configuration information within UTRA

If the mobile uses UTRA prior to entering another RAT, it may download predefined configuration information as shown in the following diagram. UTRAN broadcasts predefined configuration information within the system information. The UE should read and store all the configurations broadcast by UTRAN. The configurations should be used when re- entering UTRAN.
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Flow 2: UE capability, security and pre- defined configuration information exchange

In order to prepare for handover to UTRAN, the BSS may retrieve UE capability, security and pre- defined configuration status information by means of the sequence shown below. This procedure may not only be invoked upon initial entry of a mobile supporting UTRA within GSM, but also when the mobile continues roaming within the GSM network. It should be noted that, the mobile could also send the information automatically by means of the early classmark change procedure.
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Furthermore, pre- defined configuration status information may be transferred to the BSS during handover from UTRAN.

The BSS has to store the received information until the handover to UTRAN is invoked.

NOTE 1:
During the handover procedure, the stored UE capability and security information is sent to the target RNC.

NOTE 2:
Depending on the received predefined configuration status information, the BSS may need to invoke the procedure for downloading predefined configurations, as described in flow 4

Flow 3: Configuration of UTRA measurements

The BSS configures the UTRA measurements to be performed by the mobile, including the concerned thresholds and the reporting parameters, by means of the following information flow.

NOTE:
The BSS may possibly decide the measurement configuration to be used based upon previously received UE capability information (e.g. supported modes & bands)
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NOTE:
The network may also provide information about neighbouring UTRAN cells within the CHANNEL RELEASE message.

Flow 4: Downloading of pre- defined radio bearer configurations within GSM

The pre-defined configuration status information (indicating which configurations are stored, as well as their value tags) is included in the UTRAN CLASSMARK CHANGE message This information may indicate that the UE does not have the required predefined configuration stored, in which case the BSS should initiate the transfer of these configurations by means of the information flow shown below.
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Flow 5: Handover

When the BSS decides that handover to UTRAN should be performed, triggered by the reception of a measurement report, it initiates the handover procedure. Next, the CN requests resources by sending a Relocation request to the target RNC. This message should include the UE capability and security information previously obtained by the BSS. The pre- defined configuration status information should be included in the Relocation request also. The main reason for this it that when selecting the predefined configuration to be indicated within the handover to UTRAN command message, the target RNC should know if the UE has downloaded all predefined configurations or only a subset.
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The relocation request includes an indication of the service type for which the handover is requested. This information is used by the target RNC to select the predefined configuration to be used by the UE, which is included within the handover to UTRAN command.
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Figure 1. Pre-configuration non-volatile storage in the UE.
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The title box:


b)
The change request number. This is a 3 digit number and is allocated by the 3GPP support team project manager of the relevant WG. For GSM specifications, it is prefixed with an "A"


c)
The 3G or GSM specification number (e.g. 21.111 for 3G or 12.05 for GSM).


d)
The TSG or SMG plenary meeting to which this CR will be submitted to if it gets agreed at the WG meeting. 


e)
for approval/for information: one box only shall be marked with an "X"


Proposed change affects:


f)
At least one box shall be marked with an "X"


Source:


g)
The company name of the author of the CR. If the CR has already been agreed at a Working groups or sub working group, meeting, the subgroup name ( and Tdoc number) should be used instead.


Subject:


h)
One line (only) of concise text that describes the subject of the CR. Details should be put under "reason for change"



good examples:
"Clarification to FETCH command"






"Alignment of operation and parameter names"



recently used



bad examples:
"correction"






"editorial correction"






"correction to TS xxx.yy"






"various improvements"


Work item:



h)
The name of the 3G work item for which the CR is relevant.


Category and release:


i)
Choose one category only


Reason:


j)
This should be 1 to 10 lines of text that describes in further detail the reasons why the change is necessary and how the change is done.


Clauses Affected:


m)
Each subclause that is affected by the change should be listed here. New subclause number can be followed by " (new) ".


Other specs affected:


n)
Other 3G core specifications: to be used if the CR is linked to a CR for another 3G specification.
Other 2G core specifications: to be used if a CR is also needed for a GSM or other 2G specification.



MS test specifications: to be used if a change is needed to the MS test specifications.



BSS test specifications: to be used if a change is needed to the base station test specifications.



O&M specifications: to be used if a change is needed to O&M specifications.



When listing other CRs in part n) use, for example, the form "21.111-CR001" or "12.05-A123"


______________________________________


How to create a CR for 3G or SMG specifications.


File location: http://ftp.3gpp.org/information/3gCRF-??.doc





