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1. 
Introduction

This contribution gives the rationale behind the set of CRs on Network Sharing presented for RAN2 approval. In section 2 the current status of the work in RAN2 is recaptured. New issues are discussed in section 3, and a proposal is given. As conclusion, a general overview of the network sharing functionality with the proposal is given in section 4. In section 4.7 the CRs are summarized and, finally, they are proposed for approval by RAN2 in section 5.

The network sharing functionality has been deviced to 

· have no impact on non-sharing networks

· fulfil SA1 requirements for network sharing

· have minimal impacts on the UE.

2.        Work status

The following documents were presented and discussed at RAN2#42:

· Proposed CR to 25.304 on UE report of available PLMN identities to NAS for PLMN selection.
· Proposed CR to 25.331 on insertion of multiple PLMN identities in the MIB.
· Proposed CR to 25.331 on support for signaling selected PLMN identity to UTRAN in Shared Networks.
There were no objections to the proposed technical principals behind the documents. 

The following technical principals were presented:

· Broadcast of multiple PLMN:

· A list of PLMN identities can be inserted into the Master Information Block (MIB).

· The PLMN list can contain up to 5 PLMN identities.

· The MCC of a PLMN identity in the list may not be sent if its MCC is the same as the MCC of the previous PLMN in the list.

· The coding of the PLMN list indicates whether the pre Rel. 6 “PLMN identity” IE in the MIB is considered to be part of the multiple PLMN list or not. 

· When the multiple PLMN list is not available in the MIB, the pre Rel. 6 “PLMN identity” IE in the MIB is the PLMN of the cell.

· Indication of selected PLMN:

· An IE that indicates selected PLMN to UTRAN is inserted in the Initial Direct Transfer message.

· The IE that indicates the selected PLMN points out the order of the selected PLMN in the list.

· [RAN3] The selected PLMN is indicated to the CN in a new IE in the RANAP “Initial UE message”.

The following issues were raised:

· Concern was raised whether Network Sharing is a mandatory feature in the Rel-6 UEs. This issue was raised at RAN plenary and then further to SA, which has agreed that it is mandatory from Rel6.
· Whether to send the selected PLMN in each Initial Direct Transfer was brought up without any clear conclusion. This is discussed in section 3.1.
· Concern for SRNC relocation was raised, since the new SRNC might not understand the coding of the selected PLMN. Whether additional information in the SRNS relocation info container is needed will be discussed in section 4.6. 
· The ASN.1 code of the list of multiple PLMN identities was considered complicated. This is now modified according to received suggestion; see attached CR on 25.331. 
· A question whether the extension mechanism of the MIB has been tested in T1 was raised. Tests will be introduced in the standard as the attached CRs implies.

The following was agreed: 

· All changes in 25.331 should be listed in one CR.

· The UE behaviour should be specified in 25.331 and the changes in 25.304 should be minimal. The clarification of the UE behaviour should be improved. 
· The ASN.1 encoding of the IE “selected PLMN identity” should be changed to an Integer. The name of this IE should be modified. 

Assumptions and procedures previously not discussed in RAN2 are described next and a proposal is given.  

3. 
Additional assumptions and procedures

The SA1 requirements in [5] says: 

“In shared networks a radio access network can be part of more than one PLMN. This shall be transparent to the user, i.e. the UE shall be able to indicate those PLMNs to the user, and the UE shall support network selection among those PLMNs, as in non-shared networks.”

“When network sharing exists between different operators and a user roams into the shared network it shall be possible for that user to register with a core network operator (among the network sharing partners) that the user’s home operator has a roaming agreement with, even if the operator is not operating a radio access network in that area.”
Hence, the Rel.6 UE shall perform PLMN selection on the PLMN identities in the multiple PLMN list broadcast in a cell. To fulfill the roaming requirement it will be simplest for the Rel-6 UE to register on the selected multiple PLMN and not on the PLMN in IE “PLMN identity” in the MIB. In this way, each CN operator will have its own LAI even though a cell has only one LAC. Thus, the roaming UE can store a forbidden LA of one operator and still reach other operators in the shared network.
In a shared network where operators share UTRAN but have separate CNs, the SRNC needs to route data to the correct CN. The routing could be based on the NRI (which is found in the IE “Intra Domain NAS Node Selector”), which is the intended procedure for pre-Rel.6 UEs. Hence, the NRI space is coordinated among the sharing operators. Whenever the NRI is not valid, the selected multiple PLMN is used instead. Hence, the SRNC needs to receive the selected multiple PLMN from the UE, which is discussed next.

3.1. 


Insertion of selected PLMN in INITIAL DIRECT TRANSFER

When the first INITIAL DIRECT TRANSFER (IDT) message is sent after PLMN selection carrying a NAS LA/RA-update message used to register on the selected PLMN the UE must indicate the PLMN selected among the multiple PLMNs. The NRI may in this case be invalid, or even indicate a different PLMN than the one selected, and can thus not be used for routing or for determining which PLMN the UE shall register on.

Including the selected multiple PLMN indication in subsequent IDT messages carrying e.g. LA/RA-updates or service requests makes it possible to use this indication for routing purposes. On the other hand, for these subsequent IDT messages the routing can clearly be performed based on NRI for Rel. 6 UEs, just like pre-Rel.6 UEs are handled. Routing of Rel. 6 UEs based on the NRI does, however, open up a risk for a serious failure case:

When LA/RA-updates are rejected the UE will, depending on the reject cause, store the associated LAI/RAI/PLMN in the forbidden LA/RA/PLMN list. The LA/RA reject message does not explicitly contain the LAI/RAI/PLMN. If the LA/RA-update was routed to a different CN than the one corresponding to the multiple PLMN chosen by the UE, the UE will store the wrong LAI/RAI/PLMN in the forbidden LA/RA/PLMN list. If the NRI is used for routing, a misalignment (O&M error) between the NRI allocation steering the routing and the equivalent PLMN lists steering the UE cell reselection (selection of multiple PLMNs) could result in this type of error.

To, for example, avoid sending the PLMN selection indication in a non-shared network, the UE shall include the indication if the “current serving cell” broadcast multiple PLMN identities. Note that though the IDT procedure is initiated in a non-CELL_DCH state, the IDT message itself can be sent in CELL_DCH state. To be precise the “current serving cell” is therefore defined as the cell to which the last CELL UPDATE message was sent before IDT is sent, or if no CELL UPDATE message has been sent during the present RRC connection, the cell to which the last RRC CONNECTION REQUEST message was sent before IDT is sent.  

When the IDT is initiated in CELL_DCH state [1], the MIB and hence the UE does not know whether multiple PLMN identities are broadcast. The selected multiple PLMN indication cannot be given in this case, and is not needed either. The UE has already an Iu connection so routing is no issue, since Iur should not be used when changing PLMN identity [4]. To send down the correct PLMN identity to the UE in CN information info and LA/RA accept, all the network needs to know is wether the UE supports network sharing.

The support can be established from the AS release indication included in the RRC CONNECTION REQUEST as well as in the INTER RAT HANDOVER INFO. In fact, in a GSM to shared UMTS handover scenario the release information will be provided to the shared network. The release information enables for the network to decide whether to send down the “PLMN identity” of the cell or one of the multiple PLMN identities in the CN information info. 

In conclusion, it is proposed that the selected PLMN is included in each IDT if the “current serving cell” broadcast multiple PLMN identities, except if the initial direct transfer procedure is initiated when the UE is in CELL_DCH state.  

4. Conclusion

With the proposal in Section 3, the overall procedures, assumptions and impacts on specifications are described next. 

4.1. 


Basic assumptions 

A list of PLMN identities can be inserted into the MIB. An IE called “Multiple PLMN List” is defined for this purpose. 

The different PLMN identities correspond to the different shared network operators and their CN’s. The multiple PLMN identities will be broadcast optionally (i.e. only in networks where network sharing is implemented) in addition to the IE “PLMN identity” already broadcast in the pre Rel-6 MIB. Since the “Multiple PLMN List” is inserted in the extension part of the MIB, no additional bits are sent on the broadcast channel in a non-shared network.

When multiple PLMN identities are broadcast, 

· Rel.6 UEs shall read all the PLMNs in the “Multiple PLMN List” IE at PLMN selection and cell selection/reselection. These PLMNs define the PLMN identities of the cell. 

· For a Rel.6 UE, the PLMN in the IE “PLMN identity” broadcasted in the MIB is a PLMN of the cell only if it is a part of the multiple PLMN list. 

· Rel.6 UEs shall forward all the PLMN identities of the cell to NAS as available for PLMN selection. The PLMN selection procedure is otherwise identical to earlier releases.

· Rel.6 UEs will indicate to the RAN, which of the multiple PLMN identities that has been selected.

· A pre-Rel.6 UE that does not have Network Sharing support reads the PLMN in the “PLMN identity” IE in the MIB.

In non-shared networks, i.e. when no multiple PLMN identities are broadcast, the Rel.6 UEs will behave as pre Rel.6 UEs.

In a shared network where operators share UTRAN but have separate CNs [6], the SRNC may route the data to the correct CN based on the NRI (which is found in the IE “Intra Domain NAS Node Selector”). The NRI space is then coordinated among the sharing operators. Whenever the NRI is not valid, the selected PLMN received from the UE is used instead. As an alternative, the SRNC may always route on selected PLMN information received from the UE.

Operators may share not only UTRAN but also SGSN/MSC [6]. If this is the case, the SGSN may route the data to the correct GGSN based on APN. The RNCs may have a single SGSN connection or may use ordinary Iu-flex functionality.

It is assumed that combined CS and PS attach takes place in a shared network. (This is mandated if the Gs interface is implemented.)

For a specific UE, soft handover is only allowed if all cells in active set broadcast the selected PLMN of the UE. The multiple PLMN list may be different in the active set of cells, however. 

4.2. 


Indication of selected PLMN to UTRAN and encoding of selected PLMN
An IE that indicates the selected PLMN is defined. The IE is called “Multiple PLMN index” and it is introduced as optional in the INITIAL DIRECT TRANSFER (IDT) message.

The “Multiple PLMN index” IE is an integer that points out the selected PLMN by stating the order of the PLMN in the “Multiple PLMN List”. Hence, the first PLMN in the list is designated as “1”, the second as “2” etc. The order encoding is based on the “Multiple PLMN List” received on the broadcast channel in the “current serving cell”.

If the IDT message is initiated in idle mode or in connected mode in a state which is not CELL_DCH state, and a “Multiple PLMN List” is broadcast in the “current serving cell” the UE shall include the “Multiple PLMN index” IE in the IDT message. The “Multiple PLMN index” IE shall indicate the PLMN given by the cell reselection procedure as defined in 4.3.

The information in the “Multiple PLMN index” IE can be used for constructing LAI and/or RAI at LA/RA updates. If operators share UTRAN but have separate CNs, the information in the “Multiple PLMN index” IE can be used in the SRNC for all routing, or it can be used only whenever the UE does not have a valid NRI. If the operators share SGSN/MSC, the SRNC may forward the decoded selected PLMN to CN for charging purposes.
4.3. 


Cell reselection
If the “Multiple PLMN list” IE is broadcast in a cell, the cell is considered to be part of all LAs with LAIs constructed from the PLMN identities in the multiple PLMN list and the LAC broadcast in the cell. If all these LAs are in the list of "forbidden LAs for roaming", the cell is not a suitable cell. The LAI check in the definition of suitable cell should therefore be clairified. 

When selecting a (new) cell that broadcasts multiple PLMN identities, the UE needs to choose a multiple PLMN. This PLMN is forwarded to NAS for LA/RA update request evaluation and it is sent in the IDT message to the network (see Section 4.2). The UE shall always choose the selected PLMN as chosen multiple PLMN if it is broadcast in the new cell and if its LA is not part of the list of "forbidden LAs for roaming". Otherwise, it shall choose the first PLMN identity in the equivalent PLMN list that is present in the “Multiple PLMN List” and whose LA is not part of the list of "forbidden LAs for roaming".  

4.4. 


Location Area Update at cell reselection
In a Location area the LAC will be the same for all CNs, but the LAI that the UE gets in the LA update accept message may be different due to different PLMN identities. 
After the UE has performed cell reselection towards a cell with multiple PLMNs, a chosen multiple PLMN is selected (see 4.3). This PLMN and the LAC of the cell (received on the broadcast channel) are then used in the check of Location update request and this is the PLMN that should be stored if LA/RA update reject is received.      

The Rel-6 UE registers on the selected multiple PLMN. The non-supporting UE registers on the PLMN in the IE “PLMN identity” in the MIB. This is done in the following way: 

At LA update request, the SRNC constructs the LAI by inserting the PLMN found in the “PLMN identity” in the MIB of the current serving cell. The constructed LAI is forwarded to CN together with the selected PLMN in “Multiple PLMN index”, if the SRNC receives a “Multiple PLMN index” IE from the UE. If CN receives a selected PLMN, it constructs the correct LAI by exchanging the PLMN identity in the LAI with this selected PLMN identity before the LAI is used in the LA update accept.

When a DRNC is involved in the connection, the DRNC sends LAC and PLMN identity to the SRNC at cell updates (in the RNSAP “Uplink Signalling Transfer Indication” message) [2][3]. The PLMN identity that the DRNC should send is the PLMN in the “PLMN identity” IE in the MIB broadcasted in the cell to which the cell update message was received. The DRNC may also forward SNAs to inform the SRNC about shared operators in the current area.

Next, an IDT message containing a NAS message with an LA update request is sent from the UE. When the “multiple PLMN index” IE is present in IDT, this IE shall be decoded by the SRNC and sent to CN together with a LAI. The LAI forwarded to CN contains the PLMN identity and the LAC received from DRNC at cell update. 

Note that the SRNC can know the “Multiple PLMN List” of the current serving cell even though the UE is connected via a DRNC by assuming that the LAC/RAC together with the PLMN in the “PLMN identity” IE of the cell specifies a unique “Multiple PLMN List”. The LAC/RAC and the PLMN in the “PLMN identity” IE of the current serving cell is obtained from the DRNC in RNSAP signalling. SNA could also be used for informing the SRNC of available “Multiple PLMN List” in the current cell. Infact, even a cell-id, which could be used for identifying the multiple PLMN identities of the current serving cell, is sent from DRNC to the SRNC at cell updates.    

The RA updates are handled in the same way.

4.5. 


LA/RA updates in CELL_DCH
When a UE is in CELL_DCH state, the SRNC should in CN INFORMATION INFO insert the PLMN identity that the UE shall consider to be the selected PLMN. The SRNC should use AS release indication included in the RRC CONNECTION REQUEST as well as in the INTER RAT HANDOVER INFO to determine whether the “PLMN identity” of the cell or one of the multiple PLMN identities shall be inserted in CN INFORMATION INFO. Information of which multiple PLMN identity shall be inserted is determined from the Iu connection or from explicit information from CN.

LA/RA updates in CELL_DCH follow then the same procedure as in 4.4, but with the reformulation that selected PLMN (the PLMN identity used in CN INFORMATION INFO) shall be sent to CN if the AS release indicates that the UE supports network sharing and multiple PLMN identities.  

SRNC sends the cell-id to the target RNC at handovers. If the cell-id implicates that the UE’s selected PLMN is not available in the new cell, Iur should not be used. SNAs may be used instead of cell-id to determine whether selected PLMN is available in the target cell.
4.6. 


SRNC relocation
The “multiple PLMN index” is encoded based on the “multiple PLMN List” in the “current serving cell”. After SRNC relocation, the SRNC can always decode the message if it is coded according to the “current serving cell”. 
Since SRNC relocation cannot be performed without an Iu connection towards the target RNC, no NRI needs to be sent to the target RNC in a network that relies on NRI for routing. 

Hence, the new SRNC will always be able to decode selected PLMN at LA/RA updates, and it will always be able to route to the correct CN. 

Thus, there is no need for additional information in the SRNS relocation info container.

4.7. 


Implications on specifications
The following IEs need to be defined:

· Multiple PLMN List – Containing a list of PLMN identities.

· Multiple PLMN index – An integer indicating a PLMN in the Multiple PLMN List by pointing out its order.

· PLMN identity Optional MCC – A PLMN identity allowing MNC specfication only.

The following messages are affected:

· Master Information Block – Multiple PLMN List is inserted as optional.

· Initial Direct Transfer – Multiple PLMN index is inserted as optional.

The following UE specifications are affected:

· Reading of valid PLMN identities in a cell at PLMN selection and cell selection/reselection.

· Forwarding of PLMN identities to NAS for PLMN selection.

· Suitable cell definition.

· A choice of multiple PLMN is introduced after cell selection/reselection.

· A transmission of chosen multiple PLMN to UTRAN is introduced.

NOTE: These UE specifications do not change UE behavior in a non-shared network.
4. Proposal

The here presented procedures are proposed for principal agreement, and the attached CRs are proposed for agreement.  
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8.1.1.5
Actions upon reception of the Master Information Block and Scheduling Block(s)

When selecting a new cell, the UE shall read the master information block. The UE may use the pre-defined scheduling information to locate the master information block in the cell.

Upon reception of the master information block, the UE shall:
1>
if the IE “Multiple PLMN List” is not present in the Master Information Block, the IE “PLMN identity” in the Master Information Block defines the valid PLMN identity of the cell

1>
else the Multiple PLMN list defines the valid PLMN identities of the cell. When reading the “Multiple PLMN List” the UE shall read all the PLMN identities in the list: 
2>
the “PLMN identity” IE in the MIB is a part of the “Multiple PLMN List” if and only if the IE “MIB PLMN Identity” is TRUE. The PLMN found in the “PLMN identity” IE in the MIB shall then be the first PLMN in the “Multiple PLMN List”. 

2>
if the MCC is not present when reading a “PLMN identity Optional MCC” IE listed in the “Multiple PLMN List” IE, the UE shall: 

3>
set the MCC of this PLMN identity equal to the MCC of the closest preceding “PLMN identity Optional MCC” in the “Multiple PLMN List” that includes an MCC,

3>
or, if no such “PLMN identity Optional MCC” exists, the UE shall set the MCC of this PLMN identity to the MCC of the “PLMN identity” IE in the Master Information Block.
1>
if the "PLMN type" in the variable SELECTED_PLMN has the value "ANSI-41 "and the IE "PLMN Type" has the value "ANSI-41" or "GSM-MAP and ANSI-41":

2>
store the ANSI-41 Information elements contained in the master information block and perform initial process for ANSI-41.
1>
compare the value tag in the master information block with the value tag stored for this cell and this PLMN in the variable VALUE_TAG;

1>
if the value tags differ, or if no IEs for the master information block are stored:

2>
store the value tag into the variable VALUE_TAG for the master information block;

2>
read and store scheduling information included in the master information block.

1>
if the value tags are the same the UE may use stored system information blocks and scheduling blocks using value tag that were stored for this cell and this PLMN as valid system information.

For all system information blocks or scheduling blocks that are supported by the UE referenced in the master information block or the scheduling blocks, the UE shall perform the following actions:

1>
for all system information blocks with area scope "PLMN" or "Equivalent PLMN" that use value tags:

2>
compare the value tag read in scheduling information for that system information block with the value stored within the variable VALUE_TAG for that system information block;

2>
if the value tags differ, or if no IEs for the corresponding system information block are stored:

3>
store the value tag read in scheduling information for that system information block into the variable VALUE_TAG;

3>
read and store the IEs of that system information block.

2>
if the value tags are the same the UE may use stored system information blocks using value tag that were stored in this PLMN as valid system information.

1>
for all system information blocks or scheduling blocks with area scope cell that use value tags:

2>
compare the value tag read in scheduling information for that system information block or scheduling block with the value stored within the variable VALUE_TAG for that system information block or scheduling block;
2>
if the value tags differ, or if no IEs for the corresponding system information block or scheduling block are stored:

3>
store the value tag read in scheduling information for that system information block or scheduling block into the variable VALUE_TAG;
3>
read and store the IEs of that system information block or scheduling block.

2>
if the value tags are the same the UE may use stored system information blocks using value tags that were stored for this cell and this PLMN as valid system information.

1>
for system information blocks which may have multiple occurrences:

2>
compare the value tag and the configuration or multiple occurrence identity for the occurrence of the system information blocks read in scheduling information with the value tag and configuration or multiple occurrence identity stored within the variable VALUE_TAG:

3>
if the value tags differ, or if no IEs from the occurrence with that configuration or multiple occurrence identity of the system information block are stored:

4>
store the value tag read in scheduling information for that system information block and the occurrence with that configuration or multiple occurrence identity into the variable VALUE_TAG;
4>
read and store the IEs of that system information block.

3>
if the value tags and the configuration or multiple occurrence identity are identical to those stored, the UE may use stored occurrences of system information blocks that were stored for this cell and this PLMN as valid system information.

For system information blocks, not supported by the UE, but referenced either in the master information block or in the scheduling blocks, the UE may:

1>
skip reading this system information block;

1>
skip monitoring changes to this system information block.

If the UE:

1>
receives a scheduling block at a position different from its position according to the scheduling information for the scheduling block; or

1>
receives a scheduling block for which scheduling information has not been received:

the UE may:

1>
store the content of the scheduling block with a value tag set to the value NULL; and

1>
consider the content of the scheduling block as valid until it receives the same type of scheduling block in a position according to its scheduling information or at most for 6 hours after reception.

If the UE does not find a scheduling block in a position where it should be according to its scheduling information, but a transport block with correct CRC was found at that position, the UE shall:

1>
read the scheduling information for this scheduling block.

If the UE does not find the master information block in a position fulfilling:


SFN mod 32 = 0

but a transport block with correct CRC was found at that position), the UE shall:

1>
consider the master information block as not found; and

1>
consider the cell to be barred according to [4]; and

1>
consider the barred cell as using the value "allowed" in the IE "Intra-frequency cell re-selection indicator", and the maximum value in the IE "Tbarred".

NOTE:
This permits a different repetition for the MIB in later versions for FDD. In TDD it allows for a variable SIB_REP in this and future releases.

If system information block type 1 is not scheduled on BCH, and system information block type 13 is not scheduled on BCH, the UE shall:

1>
consider the cell to be barred according to [4]; and

1>
consider the barred cell as using the value "allowed" in the IE "Intra-frequency cell re-selection indicator", and the maximum value in the IE "Tbarred".

If the UE only supports GSM-MAP but finds a cell that broadcasts System Information Block type 13 but not System Information Block type 1, the UE shall:

1>
consider the cell barred.

If:

-
system information block type 1 is not scheduled on BCH; and

-
the "PLMN Type" in the variable SELECTED_PLMN has the value "GSM-MAP"; and

-
the IE "PLMN type" in the Master Information Block has the value "GSM-MAP" or "GSM-MAP and ANSI-41":

the UE shall:

1>
indicate to upper layers that no CN system information is available.

If in idle mode and System Information Block type 3 is not scheduled on BCH, the UE shall:

1>
consider the cell to be barred according to [4]; and

1>
consider the barred cell as using the value "allowed" in the IE "Intra-frequency cell re-selection indicator", and the maximum value in the IE "Tbarred".

If in connected mode and System Information Block type 3 is not scheduled on BCH, and System Information Block type 4 is not scheduled on BCH, the UE shall:

1>
consider the cell to be barred according to [4]; and

1>
consider the barred cell as using the value "allowed" in the IE "Intra-frequency cell re-selection indicator", and the maximum value in the IE "Tbarred".

If in idle mode and neither System Information Block type 5 nor type 5bis is scheduled on BCH, or System Information Block type 5 or type 5bis is scheduled but IE "AICH info" (FDD) or IE "PICH info" is not present, the UE shall:

1>
consider the cell to be barred according to [4]; and

1>
consider the barred cell as using the value "allowed" in the IE "Intra-frequency cell re-selection indicator", and the maximum value in the IE "Tbarred".

If in connected mode and neither System Information Block type 5 nor type 5bis is scheduled on BCH, and System Information Block type 6 is not scheduled on BCH, or any of System Information Block type 5, type 5bis or type 6 is scheduled but IE "AICH info" (FDD) or IE "PICH info" is not present, the UE shall:

1>
consider the cell to be barred according to [4]; and

1>
consider the barred cell as using the value "allowed" in the IE "Intra-frequency cell re-selection indicator", and the maximum value in the IE "Tbarred".

If System Information Block type 7 is not scheduled on BCH, the UE shall:

1>
consider the cell to be barred according to [4]; and

1>
consider the barred cell as using the value "allowed" in the IE "Intra-frequency cell re-selection indicator", and the maximum value in the IE "Tbarred".

In 3.84 Mcps TDD, if System Information Block type 14 is not scheduled on BCH, the UE shall:

1>
consider the cell to be barred according to [4]; and

1>
consider the barred cell as using the value "allowed" in the IE "Intra-frequency cell re-selection indicator", and the maximum value in the IE "Tbarred".
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8.1.8
Initial Direct transfer
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Figure 8.1.8-1: Initial Direct transfer in the uplink, normal flow

8.1.8.1
General

The initial direct transfer procedure is used in the uplink to establish a signalling connection. It is also used to carry an initial upper layer (NAS) message over the radio interface.

8.1.8.2
Initiation of Initial direct transfer procedure in the UE

In the UE, the initial direct transfer procedure shall be initiated, when the upper layers request establishment of a signalling connection. This request also includes a request for the transfer of a NAS message.

Upon initiation of the initial direct transfer procedure the UE shall:

1>
set the variable ESTABLISHMENT_CAUSE to the cause for establishment indicated by upper layers.

Upon initiation of the initial direct transfer procedure when the UE is in idle mode, the UE shall:

1>
perform an RRC connection establishment procedure, according to subclause 8.1.3;

1>
if the RRC connection establishment procedure was not successful:

2>
indicate failure to establish the signalling connection to upper layers and end the procedure.

1>
when the RRC connection establishment procedure is completed successfully:

2>
continue with the initial direct transfer procedure as below.

Upon initiation of the initial direct transfer procedure when the UE is in CELL_PCH or URA_PCH state, the UE shall:

1>
perform a cell update procedure, according to subclause 8.3.1, using the cause "uplink data transmission";

1>
when the cell update procedure completed successfully:

2>
continue with the initial direct transfer procedure as below.

The UE shall, in the INITIAL DIRECT TRANSFER message:

1>
set the IE "NAS message" as received from upper layers; and

1>
set the IE "CN domain identity" as indicated by the upper layers; and

1>
set the IE "Intra Domain NAS Node Selector" as follows:

2>
derive the IE "Intra Domain NAS Node Selector" from TMSI/PMTSI, IMSI, or IMEI; and

2>
provide the coding of the IE "Intra Domain NAS Node Selector" according to the following priorities:

1.
derive the routing parameter for IDNNS from TMSI (CS domain) or PTMSI (PS domain) whenever a valid TMSI/PTMSI is available;

2.
base the routing parameter for IDNNS on IMSI when no valid TMSI/PTMSI is available;

3.
base the routing parameter for IDNNS on IMEI only if no (U)SIM is inserted in the UE.
1>  if the initial direct transfer message is initiated in idle mode or in connected mode but in a state which is not CELL_DCH state 
2> if the “Multiple PLMN List” IE is broadcast in the cell to which the last CELL UPDATE message was sent, or if no cell update message has been sent during the current RRC connection, the cell to which the last RRC CONNECTION REQUEST message was sent
3> set the “Multiple PLMN index” IE to indicate the chosen multiple PLMN identity of the cell [4], by stating the order of the chosen multiple PLMN identity in the “Multiple PLMN List” broadcast in the cell to which the last cell update message was sent, or if no CELL UPDATE message has been sent during the current RRC connection, the cell to which the last RRC CONNECTION REQUEST message was sent
1>
if the variable ESTABLISHMENT_CAUSE_ is initialised:

2>
set the IE "Establishment cause" to the value of the variable ESTABLISHMENT_CAUSE;
2>
clear the variable ESTABLISHMENT_CAUSE.
1>
calculate the START according to subclause 8.5.9 for the CN domain as set in the IE "CN Domain Identity"; and

1>
include the calculated START value for that CN domain in the IE "START".

The UE shall:

1>
transmit the INITIAL DIRECT TRANSFER message on the uplink DCCH using AM RLC on signalling radio bearer RB3;

1>
when the INITIAL DIRECT TRANSFER message has been submitted to lower layers for transmission:

2>
confirm the establishment of a signalling connection to upper layers; and

2>
add the signalling connection with the identity indicated by the IE "CN domain identity" in the variable ESTABLISHED_SIGNALLING_CONNECTIONS.

1>
when the successful delivery of the INITIAL DIRECT TRANSFER message has been confirmed by RLC:

2>
the procedure ends.

When not stated otherwise elsewhere, the UE may also initiate the initial direct transfer procedure when another procedure is ongoing, and in that case the state of the latter procedure shall not be affected.

A new signalling connection request may be received from upper layers during transition to idle mode. In those cases, from the time of the indication of release to upper layers until the UE has entered idle mode, any such upper layer request to establish a new signalling connection shall be queued. This request shall be processed after the UE has entered idle mode.

8.1.8.2a
RLC re-establishment or inter-RAT change

If a re-establishment of the transmitting side of the RLC entity on signalling radio bearer RB3 occurs before the successful delivery of the INITIAL DIRECT TRANSFER message has been confirmed by RLC, the UE shall:

1>
retransmit the INITIAL DIRECT TRANSFER message on the uplink DCCH using AM RLC on signalling radio bearer RB3.

If an Inter-RAT handover from UTRAN procedure occurs before the successful delivery of the INITIAL DIRECT TRANSFER message has been confirmed by RLC, for messages with the IE "CN domain identity" set to "CS domain", the UE shall:

1>
retransmit the NAS message as specified in subclause 8.3.7.4.

8.1.8.2ab
Inter-RAT handover from UTRAN to GERAN Iu mode
If an Inter-RAT handover from UTRAN to GERAN Iu mode occurs before the successful delivery of the INITIAL DIRECT TRANSFER message has been confirmed by RLC, for messages for all CN domains, the UE shall:

1>
retransmit the NAS message as specified in subclause 8.3.7.4.

8.1.8.2b
Abortion of signalling connection establishment

If the UE receives a request from upper layers to release (abort) the signalling connection for the CN domain for which the initial direct transfer procedure is ongoing, the UE shall:

1>
if the UE has not yet entered UTRA RRC connected mode:

2>
abort the RRC connection establishment procedure as specified in subclause 8.1.3;

the procedure ends.

8.1.8.3
Reception of INITIAL DIRECT TRANSFER message by the UTRAN

On reception of the INITIAL DIRECT TRANSFER message the NAS message should be routed using the IE "CN Domain Identity". UTRAN may also use the IE "Intra Domain NAS Node Selector" and the IE “Multiple PLMN index” for routing among the CN nodes for the addressed CN domain.

If no signalling connection exists towards the chosen node, then a signalling connection is established.

When the UTRAN receives an INITIAL DIRECT TRANSFER message, it shall not affect the state of any other ongoing RRC procedures, when not stated otherwise elsewhere.

The UTRAN should:

1>
set the START value for the CN domain indicated in the IE "CN domain identity" to the value of the IE "START".

8.1.9
Downlink Direct transfer
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Figure 8.1.9-1: Downlink Direct transfer, normal flow

8.1.9.1
General

The downlink direct transfer procedure is used in the downlink direction to carry upper layer (NAS) messages over the radio interface.
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8.6.1
CN information elements

8.6.1.1
Void

8.6.1.2
CN information info

If the IE "CN information info" is present in a message, the UE shall:

1>
if present, forward the content of the IE "PLMN identity" to upper layers;

1>
if present, forward the content of the IE "CN common GSM-MAP NAS system information" to upper layers;

1>
if the IE "CN domain related information" is present:

2>
forward each occurrence of the IE "CN domain specific GSM-MAP NAS system info" together with the IE "CN domain identity" to upper layers.

2>
if an IE "CN domain specific GSM-MAP NAS system info" is not present for a particular CN domain:

3>
indicate to upper layers that no CN system information is available for that CN domain.

If the "PLMN identity" is present, the UE shall consider this PLMN to be the selected PLMN (see [4]).
NOTE: If the “PLMN identity” is to be present in a CN information info sent to a UE in a cell broadcasting IE “Multiple PLMN List”, the following yields; the “PLMN identity” in the CN information info shall contain the PLMN that the UE shall consider being the selected PLMN [4]. Wether a UE can select among the PLMNs in the “Multiple PLMN List” or not can be determined from AS relesase indication in RRC CONNECTION REQUEST or INTER RAT HANDOVER INFO. 
8.6.1.3
Signalling connection release indication
If the IE "Signalling Connection release indication" is present in a message, the UE shall:

1>
if all radio access bearers for the CN domain identified with the value of the IE "Signalling Connection release indication" would have been released in the variable ESTABLISHED_RABS after processing of the received message:

2>
indicate release of the signalling connection identified with the value of the IE "Signalling Connection release indication" to the upper layers;
2>
remove the signalling connection identified with the value of the IE "Signalling Connection release indication" from the variable ESTABLISHED_SIGNALLING_CONNECTIONS.
1>
if radio access bearers for the CN domain identified with the value of the IE "Signalling Connection release indication" would remain in the variable ESTABLISHED_RABS after processing of the received message:

2>
set the variable INVALID_CONFIGURATION to TRUE.
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10.2.16c
INITIAL DIRECT TRANSFER

This message is used to initiate a signalling connection based on indication from the upper layers, and to transfer a NAS message.


RLC-SAP: AM


Logical channel: DCCH


Direction: UE -> UTRAN

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Message Type
	MP
	
	Message Type
	
	

	UE information elements
	
	
	
	
	

	Integrity check info
	CH
	
	Integrity check info 10.3.3.16
	
	

	Multiple PLMN index
	OP
	
	Multiple PLMN index  10.3.3.37a
	Included if the initial direct transfer message is initiated in idle mode or in connected mode but in a state which is not CELL_DCH state and if the “multiple PLMN List” 10.3.1.7a is broadcast in the cell to which the last CELL UPDATE message was sent, or if no cell update has been made during the current RRC connection, the cell to which the last RRC CONNECTION REQUEST message was sent.
	REL-6

	CN information elements
	
	
	
	
	

	CN domain identity
	MP
	
	CN domain identity 10.3.1.1
	
	

	Intra Domain NAS Node Selector
	MP
	
	Intra Domain NAS Node Selector 10.3.1.6
	
	

	NAS message
	MP
	
	NAS message 10.3.1.8
	
	

	START
	OP
	
	START 10.3.3.38
	START value to be used in the CN domain as indicated in the IE "CN domain identity". This IE shall always be present in this version of the protocol.
	

	Establishment cause
	OP
	
	Establishment cause 10.3.3.11
	
	Rel-5

	Measurement information elements
	
	
	
	
	

	Measured results on RACH
	OP
	
	Measured results on RACH 10.3.7.45
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10.2.48.8
System Information Blocks

The IE "SIB data" within the IEs, "First Segment", "Subsequent or last Segment" and "Complete SIB" contains either complete system information block or a segment of a system information block. The actual system information blocks are defined in the following clauses.

10.2.48.8.1
Master Information Block

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Other information elements
	
	
	
	
	

	MIB Value tag
	MP
	
	MIB Value tag 10.3.8.9
	
	

	CN information elements
	
	
	
	
	

	Supported PLMN types
	MP
	
	PLMN Type 10.3.1.12
	
	

	PLMN Identity
	CV-GSM
	
	PLMN Identity 10.3.1.11
	
	

	Multiple PLMN List
	OP
	
	Multiple PLMN List 10.3.1.7a
	If present, this IE specifies the valid PLMNs of the cell. If not present, the IE “PLMN Identity” specifies the valid PLMN of the cell.
	REL-6

	ANSI-41 information elements
	
	
	
	
	

	ANSI-41 Core Network Information
	CV-ANSI-41
	
	ANSI-41 Core Network Information 10.3.9.1
	
	

	References to other system information blocks and scheduling blocks
	MP
	
	References to other system information blocks and scheduling blocks 10.3.8.14
	
	


	Condition
	Explanation

	GSM
	The IE is mandatory present if the IE "Supported PLMN Types" is set to 'GSM-MAP' or 'GSM-MAP AND ANSI-41', and not needed otherwise

	ANSI-41
	The IE is mandatory present if the IE "Supported PLMN Types" is set to 'ANSI-41' or 'GSM-MAP AND ANSI-41', and not needed otherwise


10.2.48.8.2
Scheduling Block 1

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	References to other system information blocks
	MP
	
	References to other system information blocks 10.3.8.13
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10.3.1.7
Location Area Identification

Identifies uniquely a location area for a GSM-MAP type of PLMN. Setting specified in [5].
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	PLMN identity
	MP
	
	PLMN identity 10.3.1.11
	

	LAC
	MP
	
	Bit string(16)
	 The first/leftmost bit of the bit string contains the most significant bit of the LAC..


10.3.1.7a
Multiple PLMN List 

This information element identifies the different Public Land Mobile Networks (for a GSM-MAP type of PLMN) in a shared network.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	MIB PLMN Identity
	MP
	
	Boolean
	The PLMN identity IE 10.3.1.11, broadcasted in the MIB, shall be included in the multiple PLMN list if and only if this IE is TRUE. The PLMN in this IE is then the first PLMN in the list.
	REL-6

	Multiple PLMNs
	MP
	1 to 5
	PLMN identity Optional MCC 10.3.1.11a
	
	REL-6


10.3.1.8
NAS message

A non-access stratum message to be transferred transparently through UTRAN.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	NAS message
	MP
	
	Octet string (1..4095)
	The first octet contains octet 1 [17] of the NAS message, the second octet contains octet 2 of the NAS message and so on.


10.3.1.9
NAS system information (GSM-MAP)

This information element contains system information that belongs to the non-access stratum for a GSM-MAP type of PLMN. This information is transparent to RRC. It may contain either information specific to one CN domain (CS or PS) or information common for both CN domains.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	GSM-MAP NAS system information
	MP
	
	Octet string(1..8 )
	The first octet contains octet 1 [5] of the NAS system information element, the second octet contains octet 2 of the NAS system information element and so on.


10.3.1.10
Paging record type identifier

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Paging record type identifier
	MP
	
	Enumerated (IMSI (GSM-MAP), TMSI (GSM-MAP)/ P-TMSI, IMSI (DS-41), TMSI (DS-41))
	


10.3.1.11
PLMN identity

This information element identifies a Public Land Mobile Network for a GSM-MAP type of PLMN. Setting of digits is defined in [11].

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	MCC
	MP
	3
	
	The first element contains the first MCC digit, the second element the second MCC digit and so on.

	>MCC digit
	MP
	
	INTEGER(0..9)
	

	MNC
	MP
	2 to 3
	
	The first element contains the first MNC digit, the second element the second MNC digit and so on.

	>MNC digit
	MP
	
	INTEGER(0..9)
	


10.3.1.11a
PLMN identity Optional MCC

This information element is a PLMN identity 10.3.1.11 where MCC is optional. It is used in a shared network and inserted in the Multiple PLMN List 10.3.1.7a. 

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	MCC
	MD
	3
	
	The first element contains the first MCC digit, the second element the second MCC digit and so on.

Note 1.
	REL-6

	>MCC digit
	MP
	
	Integer (0..9)
	
	REL-6

	MNC
	MP
	2 to 3
	
	The first element contains the first MNC digit, the second element the second MNC digit and so on.
	REL-6

	>MNC digit
	MP
	
	Integer (0..9)
	
	REL-6

	Note 1: 
If the MCC is not included, the UE shall set the MCC of this PLMN identity equal to the MCC of the closest preceding “PLMN identity Optional MCC” IE in the Multiple PLMN List 10.3.1.7a that includes a MCC, or, if no such “PLMN identity Optional MCC” IE exists, the UE shall set the MCC of this PLMN identity to the MCC of the PLMN identity 10.3.1.11 in the Master Information Block 10.2.48.8.1.


10.3.1.12
PLMN Type
Identifies the type of Public Land Mobile Network (PLMN). This IE shall be used to control the interpretation of network dependent messages and information elements in the RRC protocol.
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	PLMN Type
	MP
	
	Enumerated (GSM-MAP, ANSI-41, GSM-MAP and ANSI-41)
	One spare value is needed.
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10.3.3.37
Security capability

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Ciphering algorithm capability
	MP
	
	
	

	>UEA0
	MP
	
	Boolean
	

	>UEA1
	MP
	
	Boolean
	

	>Spare
	MP
	14
	Boolean
	Shall be set to FALSE by UEs complying with this version of the protocol.

	Integrity protection algorithm capability
	MP
	
	
	

	>UIA1
	MP
	
	Boolean
	The value TRUE means that UIA1, Kasumi, is supported

	>Spare
	MP
	15
	Boolean
	Shall be set to FALSE by UEs complying with this version of the protocol.


10.3.3.37a
Multiple PLMN index

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Multiple PLMN index
	MP
	
	Integer (1..6)
	Indicates a PLMN identity in the Multiple PLMN List 10.3.1.7a by pointing out its order in the list. Hence, one refers to the first PLMN in the multiple PLMN list, two refers to the second PLMN in the multiple PLMN list, etc. 
	REL-6


10.3.3.38
START

There is a START value per CN domain. The START is used to initialise the 20 MSBs of all hyper frame numbers (MAC-d HFN, RLC UM HFN, RLC AM HFN, RRC HFN) for a CN domain.

	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description

	START
	MP
	
	Bit string (20)
	START [40]. The first/leftmost bit of the bit string contains the most significant bit of the START.
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11.3
Information element definitions

InformationElements DEFINITIONS AUTOMATIC TAGS ::=
-- ***************************************************

--

--     CORE NETWORK INFORMATION ELEMENTS (10.3.1)

--

-- ***************************************************

BEGIN

IMPORTS


hiPDSCHidentities,


hiPUSCHidentities,


hiRM,


maxAC,


maxAdditionalMeas,


maxASC,


maxASCmap,


maxASCpersist,


maxCCTrCH,


maxCellMeas,


maxCellMeas-1,


maxCNdomains,


maxCPCHsets,


maxDPCH-DLchan,


maxDPDCH-UL,


maxDRACclasses,


maxFACHPCH,


maxFreq,


maxFreqBandsFDD,


maxFreqBandsTDD,


maxFreqBandsGSM,

maxGERAN-SI,

maxHProcesses,


maxHSDSCHTBIndex,


maxHSDSCHTBIndex-tdd384,


maxHSSCCHs,

maxInterSysMessages,


maxLoCHperRLC,


maxMAC-d-PDUsizes,


maxMeasEvent,


maxMeasIntervals,


maxMeasParEvent,


maxNumCDMA2000Freqs,

maxNumFDDFreqs,

maxNumGSMFreqRanges,

maxGSMTargetCells,


maxNumTDDFreqs,


maxOtherRAT,


maxOtherRAT-16,


maxPage1,


maxPCPCH-APsig,


maxPCPCH-APsubCh,


maxPCPCH-CDsig,


maxPCPCH-CDsubCh,


maxPCPCH-SF,


maxPCPCHs,


maxPDCPAlgoType,


maxPDSCH,


maxPDSCH-TFCIgroups,


maxPRACH,


maxPRACH-FPACH,


maxPredefConfig,


maxPUSCH,


maxQueueIDs,


maxRABsetup,


maxRAT,


maxRB,


maxRBallRABs,


maxRBMuxOptions,


maxRBperRAB,


maxReportedGSMCells,


maxSRBsetup,


maxRL,


maxRL-1,


maxROHC-PacketSizes-r4,


maxROHC-Profile-r4,


maxSCCPCH,


maxSat,


maxSIB,


maxSIB-FACH,


maxSystemCapability,


maxTF,


maxTF-CPCH,


maxTFC,


maxTFCsub,


maxTFCI-2-Combs,


maxTGPS,


maxTrCH,


maxTrCHpreconf,


maxTS,


maxTS-1,


maxTS-2,


maxTS-LCR,


maxTS-LCR-1,


maxURA,


maxURNTI-Group
FROM Constant-definitions;

Ansi-41-IDNNS ::=






BIT STRING (SIZE (14))

CN-DomainIdentity ::=



ENUMERATED {











cs-domain,











ps-domain }

CN-DomainInformation ::=


SEQUENCE {


cn-DomainIdentity




CN-DomainIdentity,


cn-DomainSpecificNAS-Info


NAS-SystemInformationGSM-MAP

}

CN-DomainInformationFull ::=

SEQUENCE {


cn-DomainIdentity




CN-DomainIdentity,


cn-DomainSpecificNAS-Info


NAS-SystemInformationGSM-MAP,


cn-DRX-CycleLengthCoeff



CN-DRX-CycleLengthCoefficient

}

CN-DomainInformationList ::=

SEQUENCE (SIZE (1..maxCNdomains)) OF











CN-DomainInformation

CN-DomainInformationListFull ::=
SEQUENCE (SIZE (1..maxCNdomains)) OF











CN-DomainInformationFull

CN-DomainSysInfo ::=



SEQUENCE {


cn-DomainIdentity




CN-DomainIdentity,


cn-Type







CHOICE {



gsm-MAP







NAS-SystemInformationGSM-MAP,



ansi-41







NAS-SystemInformationANSI-41


},


cn-DRX-CycleLengthCoeff



CN-DRX-CycleLengthCoefficient

}

CN-DomainSysInfoList ::=


SEQUENCE (SIZE (1..maxCNdomains)) OF











CN-DomainSysInfo

CN-InformationInfo ::= 



SEQUENCE {


plmn-Identity





PLMN-Identity





OPTIONAL,


cn-CommonGSM-MAP-NAS-SysInfo

NAS-SystemInformationGSM-MAP

OPTIONAL,


cn-DomainInformationList


CN-DomainInformationList


OPTIONAL

}

CN-InformationInfoFull ::= 


SEQUENCE {


plmn-Identity





PLMN-Identity





OPTIONAL,


cn-CommonGSM-MAP-NAS-SysInfo

NAS-SystemInformationGSM-MAP

OPTIONAL,


cn-DomainInformationListFull

CN-DomainInformationListFull

OPTIONAL

}

Digit ::=






INTEGER (0..9)

Gsm-map-IDNNS ::=






SEQUENCE {


routingbasis








CHOICE {



localPTMSI









SEQUENCE {




routingparameter







RoutingParameter



},



tMSIofsamePLMN








SEQUENCE {




routingparameter







RoutingParameter



},



tMSIofdifferentPLMN







SEQUENCE {




routingparameter







RoutingParameter



},



iMSIresponsetopaging






SEQUENCE {




routingparameter







RoutingParameter



},



iMSIcauseUEinitiatedEvent





SEQUENCE {




routingparameter







RoutingParameter



},



iMEI










SEQUENCE {




routingparameter







RoutingParameter



},



spare2










SEQUENCE {




routingparameter







RoutingParameter



},



spare1










SEQUENCE {




routingparameter







RoutingParameter



}


},


-- dummy is not used in this version of the specification and


-- it should be ignored by the receiver.


dummy








BOOLEAN

}

IMEI ::=






SEQUENCE (SIZE (15)) OF











IMEI-Digit

IMEI-Digit ::=





INTEGER (0..15)

IMSI-GSM-MAP ::=




SEQUENCE (SIZE (6..21)) OF











Digit

IntraDomainNasNodeSelector ::=




SEQUENCE {


version










CHOICE {



release99









SEQUENCE {




cn-Type










CHOICE {





gsm-Map-IDNNS








Gsm-map-IDNNS,





ansi-41-IDNNS








Ansi-41-IDNNS




}



},



later










SEQUENCE {




futurecoding








BIT STRING (SIZE (15))



}


}

}

LAI ::=







SEQUENCE {


plmn-Identity





PLMN-Identity,


lac








BIT STRING (SIZE (16))

}

MCC ::=







SEQUENCE (SIZE (3)) OF











Digit

MNC ::=







SEQUENCE (SIZE (2..3)) OF











Digit

MultiplePLMN-List-r6 ::=


SEQUENCE {


mibPLMN-Identity




BOOLEAN,

multiplePLMNs





SEQUENCE (SIZE (1..5)) OF












PLMN-Identity-Optional-MCC-r6
}

NAS-Message ::=





OCTET STRING (SIZE (1..4095))

NAS-Synchronisation-Indicator ::=
BIT STRING(SIZE(4))

NAS-SystemInformationGSM-MAP ::= 
OCTET STRING (SIZE (1..8))

P-TMSI-GSM-MAP ::=




BIT STRING (SIZE (32))

PagingRecordTypeID ::=



ENUMERATED {











imsi-GSM-MAP,











tmsi-GSM-MAP-P-TMSI,











imsi-DS-41,











tmsi-DS-41 }

PLMN-Identity ::=




SEQUENCE {


mcc








MCC,


mnc








MNC

}

PLMN-Identity-Optional-MCC-r6 ::=
SEQUENCE {


mcc








MCC




OPTIONAL,


mnc








MNC

}

PLMN-Type ::=





CHOICE {


gsm-MAP







SEQUENCE {



plmn-Identity





PLMN-Identity


},


ansi-41






SEQUENCE {



p-REV






P-REV,



min-P-REV





Min-P-REV,



sid







SID,



nid







NID


},


gsm-MAP-and-ANSI-41



SEQUENCE {



plmn-Identity




PLMN-Identity,



p-REV






P-REV,



min-P-REV





Min-P-REV,



sid







SID,



nid







NID


},


spare






NULL

}

----------- Next Modified Section ------------
-- ***************************************************

--

--     OTHER INFORMATION ELEMENTS (10.3.8)

--

-- ***************************************************

BCC ::=







INTEGER (0..7)

BCCH-ModificationInfo ::=


SEQUENCE {


mib-ValueTag





MIB-ValueTag,


bcch-ModificationTime



BCCH-ModificationTime



OPTIONAL

}

-- Actual value BCCH-ModificationTime = IE value * 8

BCCH-ModificationTime ::=


INTEGER (0..511)

BSIC ::=






SEQUENCE {


ncc








NCC,


bcc








BCC

}

CBS-DRX-Level1Information ::=

SEQUENCE {


ctch-AllocationPeriod



INTEGER (1..256),


cbs-FrameOffset





INTEGER (0..255)

}

CDMA2000-Message ::=



SEQUENCE {


msg-Type






BIT STRING (SIZE (8)),


payload







BIT STRING (SIZE (1..512))

}

CDMA2000-MessageList ::=



SEQUENCE (SIZE (1..maxInterSysMessages)) OF












CDMA2000-Message

CDMA2000-UMTS-Frequency-List ::=

SEQUENCE (SIZE (1..maxNumCDMA2000Freqs)) OF












FrequencyInfoCDMA2000

CellValueTag ::=





INTEGER (1..4)

--Actual value = 2^(IE value) 

ExpirationTimeFactor ::=



INTEGER (1..8)

FDD-UMTS-Frequency-List ::=



SEQUENCE (SIZE (1..maxNumFDDFreqs)) OF












FrequencyInfoFDD

FrequencyInfoCDMA2000 ::=



SEQUENCE {












band-Class

BIT STRING (SIZE (5)),












cdma-Freq

BIT STRING (SIZE(11))

}

GERAN-SystemInfoBlock ::=



OCTET STRING (SIZE (1..23))
GERAN-SystemInformation ::=



SEQUENCE (SIZE (1..maxGERAN-SI)) OF GERAN-SystemInfoBlock
GSM-BA-Range ::= 





SEQUENCE {












gsmLowRangeUARFCN

UARFCN,












gsmUpRangeUARFCN

UARFCN

}

GSM-BA-Range-List ::= 




SEQUENCE (SIZE (1..maxNumGSMFreqRanges)) OF












GSM-BA-Range

-- This IE is formatted as 'TLV' and is coded in the same way as the Mobile Station Classmark 2 

-- information element in [5]. The first octet is the Mobile station classmark 2 IEI and its value

-- shall be set to 33H. The second octet is the Length of mobile station classmark 2 and its value 

-- shall be set to 3. The octet 3 contains the first octet of the value part of the Mobile Station 

-- Classmark 2 information element, the octet 4 contains the second octet of the value part of the 

-- Mobile Station Classmark 2 information element and so on. For each of these octets, the first/

-- leftmost/ most significant bit of the octet contains b8 of the corresponding octet of the Mobile

-- Station Classmark 2.
GSM-Classmark2 ::=




OCTET STRING (SIZE (5))

-- This IE is formatted as 'V' and is coded in the same way as the value part in the Mobile station

-- classmark 3 information element in [5]
-- The value part is specified by means of CSN.1, which encoding results in a bit string, to which

-- final padding may be appended upto the next octet boundary [5]. The first/ leftmost bit of the

-- CSN.1 bit string is placed in the first/ leftmost/ most significant bit of the first

-- octet. This continues until the last bit of the CSN.1 bit string, which is placed in the last/

-- rightmost/ least significant bit of the last octet.
GSM-Classmark3 ::=




OCTET STRING (SIZE (1..32))

GSM-MessageList ::=




SEQUENCE (SIZE (1..maxInterSysMessages)) OF











BIT STRING (SIZE (1..512))

GsmSecurityCapability ::=


BIT STRING {











-- For each bit value “0” means false/ not supported











a5-7(0),











a5-6(1),










 
a5-5(2),










 
a5-4(3),










 
a5-3(4),










 
a5-2(5),










 
a5-1(6)











}
(SIZE (7))

GSM-TargetCellInfoList ::=

SEQUENCE (SIZE (1..maxGSMTargetCells)) OF












GSM-TargetCellInfo
GSM-TargetCellInfo ::= 



SEQUENCE {


bcch-ARFCN






BCCH-ARFCN,


frequency-band





Frequency-Band,


bsic







BSIC


OPTIONAL

}

IdentificationOfReceivedMessage ::=
SEQUENCE {



rrc-TransactionIdentifier

RRC-TransactionIdentifier,



receivedMessageType



ReceivedMessageType

}

InterRAT-ChangeFailureCause ::=

CHOICE {


configurationUnacceptable


NULL,


physicalChannelFailure



NULL,


protocolError





ProtocolErrorInformation,


unspecified






NULL,


spare4







NULL,


spare3







NULL,


spare2







NULL,


spare1







NULL

}








GERANIu-MessageList ::=



SEQUENCE (SIZE (1..maxInterSysMessages)) OF











BIT STRING (SIZE (1..32768))

GERANIu-RadioAccessCapability ::=
BIT STRING (SIZE (1..170))
InterRAT-UE-RadioAccessCapability ::= CHOICE {


gsm








SEQUENCE {



gsm-Classmark2





GSM-Classmark2,



gsm-Classmark3





GSM-Classmark3


},


cdma2000






SEQUENCE {



cdma2000-MessageList



CDMA2000-MessageList


}

}

InterRAT-UE-RadioAccessCapabilityList ::= 
SEQUENCE (SIZE(1..maxInterSysMessages)) OF












InterRAT-UE-RadioAccessCapability

InterRAT-UE-RadioAccessCapability-v590ext ::= SEQUENCE {


geranIu-RadioAccessCapability

GERANIu-RadioAccessCapability

}

InterRAT-UE-SecurityCapability ::= CHOICE {


gsm








SEQUENCE {



gsmSecurityCapability


GsmSecurityCapability


}

}

InterRAT-UE-SecurityCapList ::= 
SEQUENCE (SIZE(1..maxInterSysMessages)) OF











InterRAT-UE-SecurityCapability

InterRAT-HO-FailureCause ::=

CHOICE {


configurationUnacceptable


NULL,


physicalChannelFailure



NULL,


protocolError





ProtocolErrorInformation,


interRAT-ProtocolError



NULL,


unspecified






NULL,


spare11







NULL,


spare10







NULL,


spare9







NULL,


spare8







NULL,


spare7







NULL,


spare6







NULL,


spare5







NULL,


spare4







NULL,


spare3







NULL,


spare2







NULL,


spare1







NULL

}








MasterInformationBlock ::=


SEQUENCE {



mib-ValueTag




MIB-ValueTag,



-- TABULAR: The PLMN identity and ANSI-41 core network information



-- are included in PLMN-Type.



plmn-Type





PLMN-Type,



sibSb-ReferenceList



SIBSb-ReferenceList,


-- Extension mechanism for non- release99 information


v6xyNonCriticalExtensions


SEQUENCE {




masterInformationBlock-v6xyext

MasterInformationBlock-v6xyext-IEs
OPTIONAL,



nonCriticalExtensions



SEQUENCE {}






OPTIONAL



}
OPTIONAL
}

MasterInformationBlock-v6xyext-IEs ::=
SEQUENCE {


multiplePLMN-List





MultiplePLMN-List-r6

OPTIONAL

}

MIB-ValueTag ::=




INTEGER (1..8)

NCC ::=







INTEGER (0..7)

PLMN-ValueTag ::=




INTEGER (1..256)

PredefinedConfigIdentityAndValueTag ::=
SEQUENCE {


predefinedConfigIdentity



PredefinedConfigIdentity,


predefinedConfigValueTag



PredefinedConfigValueTag

}

ProtocolErrorInformation ::=

SEQUENCE {


diagnosticsType





CHOICE {



type1







SEQUENCE {




protocolErrorCause




ProtocolErrorCause



},



spare







NULL


}

}

ReceivedMessageType ::=



ENUMERATED {











activeSetUpdate,











cellChangeOrderFromUTRAN,











cellUpdateConfirm,











counterCheck,











downlinkDirectTransfer,











interRATHandoverCommand,











measurementControl,











pagingType2,











physicalChannelReconfiguration,











physicalSharedChannelAllocation,











radioBearerReconfiguration,











radioBearerRelease,











radioBearerSetup,











rrcConnectionRelease,











rrcConnectionReject,











rrcConnectionSetup,











securityModeCommand,











signallingConnectionRelease,











transportChannelReconfiguration,











transportFormatCombinationControl,











ueCapabilityEnquiry,











ueCapabilityInformationConfirm,











uplinkPhysicalChannelControl,











uraUpdateConfirm,











utranMobilityInformation,











assistanceDataDelivery,











spare6, spare5, spare4, spare3, spare2,











spare1

}

Rplmn-Information ::=




SEQUENCE {












gsm-BA-Range-List

GSM-BA-Range-List
OPTIONAL,












fdd-UMTS-Frequency-List
FDD-UMTS-Frequency-List
OPTIONAL,












tdd-UMTS-Frequency-List
TDD-UMTS-Frequency-List
OPTIONAL,












cdma2000-UMTS-Frequency-List
CDMA2000-UMTS-Frequency-List
OPTIONAL

}

Rplmn-Information-r4 ::=

SEQUENCE {


gsm-BA-Range-List



GSM-BA-Range-List





OPTIONAL,


fdd-UMTS-Frequency-List


FDD-UMTS-Frequency-List




OPTIONAL,


tdd384-UMTS-Frequency-List

TDD-UMTS-Frequency-List




OPTIONAL,


tdd128-UMTS-Frequency-List

TDD-UMTS-Frequency-List




OPTIONAL,


cdma2000-UMTS-Frequency-List
CDMA2000-UMTS-Frequency-List


OPTIONAL

}

SchedulingInformation ::=


SEQUENCE {


scheduling






SEQUENCE {



segCount






SegCount



 

 DEFAULT 1,



sib-Pos







CHOICE {




-- The element name indicates the repetition period and the value




-- (multiplied by two) indicates the position of the first segment.




rep4







INTEGER (0..1),




rep8







INTEGER (0..3),




rep16







INTEGER (0..7),




rep32







INTEGER (0..15),




rep64







INTEGER (0..31),




rep128







INTEGER (0..63),




rep256







INTEGER (0..127),




rep512







INTEGER (0..255),




rep1024







INTEGER (0..511),




rep2048







INTEGER (0..1023),




rep4096







INTEGER (0..2047)



},



sib-PosOffsetInfo




SibOFF-List





OPTIONAL


}

}

----------- Next Modified Section ------------
-- ***************************************************

--

-- INITIAL DIRECT TRANSFER

--

-- ***************************************************

InitialDirectTransfer ::= SEQUENCE {


-- Core network IEs



cn-DomainIdentity



CN-DomainIdentity,



intraDomainNasNodeSelector

IntraDomainNasNodeSelector,



nas-Message





NAS-Message,


-- Measurement IEs



measuredResultsOnRACH


MeasuredResultsOnRACH



OPTIONAL,



v3a0NonCriticalExtensions

SEQUENCE {


initialDirectTransfer-v3a0ext
InitialDirectTransfer-v3a0ext,



laterNonCriticalExtensions

SEQUENCE {




-- Container for additional R99 extensions




initialDirectTransfer-r3-add-ext

BIT STRING
OPTIONAL,




v590NonCriticalExtensions

SEQUENCE {






initialDirectTransfer-v590ext
InitialDirectTransfer-v590ext,






v6xyNonCriticalExtensions

SEQUENCE {






initialDirectTransfer-v6xyext
InitialDirectTransfer-v6xyext,






nonCriticalExtensions


SEQUENCE {}

OPTIONAL






}

OPTIONAL




}

OPTIONAL




}

OPTIONAL



}
OPTIONAL

}

InitialDirectTransfer-v3a0ext ::= SEQUENCE {


-- start-value shall always be included in this version of the protocol


start-Value





START-Value






OPTIONAL

}

InitialDirectTransfer-v590ext ::= SEQUENCE {


establishmentCause

EstablishmentCause
OPTIONAL

}

InitialDirectTransfer-v6xyext 

::= SEQUENCE {


multiple-PLMN-Index

Multiple-PLMN-Index

OPTIONAL

}

-- ***************************************************

--

-- HANDOVER FROM UTRAN COMMAND

--

-- ***************************************************

----------- Next Modified Section ------------
SecurityCapability ::=



SEQUENCE {


cipheringAlgorithmCap



BIT STRING {











-- For each bit value “0” means false/ not supported












spare15(0),












spare14(1),












spare13(2),












spare12(3),












spare11(4),












spare10(5),












spare9(6),












spare8(7),












spare7(8),












spare6(9),












spare5(10),












spare4(11),












spare3(12),












spare2(13),












uea1(14),












uea0(15)












}
(SIZE (16)),


integrityProtectionAlgorithmCap

BIT STRING {











-- For each bit value “0” means false/ not supported












spare15(0),












spare14(1),












spare13(2),












spare12(3),












spare11(4),












spare10(5),












spare9(6),












spare8(7),












spare7(8),












spare6(9),












spare5(10),












spare4(11),












spare3(12),












spare2(13),












uia1(14),












spare0(15)











 
} 
 (SIZE (16))

}

Multiple-PLMN-Index ::=
INTEGER (1..6)

SimultaneousSCCPCH-DPCH-Reception ::= CHOICE {


notSupported





NULL,


supported






SEQUENCE {



maxNoSCCPCH-RL





MaxNoSCCPCH-RL,



-- simultaneousSCCPCH-DPCH-DPDCH-Reception is applicable only if 



-- the IE Support of PDSCH = TRUE



-- Note: the reference to DPDCH in the element name below is incorrect (see tabular). The 



-- name is not changed, to keep it aligned with R99.



simultaneousSCCPCH-DPCH-DPDCH-Reception

BOOLEAN


}

}

SRNC-Identity ::=




BIT STRING (SIZE (12))

START-Value ::=





BIT STRING (SIZE (20))

STARTList ::=





SEQUENCE (SIZE (1..maxCNdomains)) OF











STARTSingle

STARTSingle ::=





SEQUENCE {


cn-DomainIdentity




CN-DomainIdentity,


start-Value






START-Value




}

----------- End of Modifications ------------
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3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the following definitions and the definitions in [12] apply.

Acceptable Cell: A cell that satisfies certain conditions as specified in 4.3. A UE can always attempt emergency calls on an acceptable cell.

Available PLMN: A PLMN for which the UE has found at least one cell and read its PLMN identity.
Barred Cell: A cell a UE is not allowed to camp on.
Camped on a cell: UE has completed the cell selection/reselection process and has chosen a cell. The UE monitors system information and (in most cases) paging information.
Camped on any cell: UE is in idle mode and has completed the cell selection/reselection process and has chosen a cell irrespective of PLMN identity.
Chosen multiple PLMN: This is the PLMN that has been selected by the AS in a cell, broadcasting multiple PLMN identities. 
DRX cycle: Individual time interval between monitoring Paging Occasion for a specific UE.

Equivalent PLMN: A PLMN considered as equivalent to the selected PLMN by the UE for PLMN selection, cell selection, cell reselection and handover according to the information provided by the NAS.

Home PLMN: A PLMN where the Mobile Country Code (MCC) and Mobile Network Code (MNC) of the PLMN identity are the same as the MCC and MNC of the IMSI.

Location Registration (LR): UE registers its presence in a registration area, for instance regularly or when entering a new registration area.

Maximum DRX cycle: Time interval for the longest possible DRX cycle in a cell.
Paging Block Periodicity (PBP): Period of the occurrence of Paging Blocks. (For FDD, PBP = 1).

Paging Message Receiving Occasion (TDD only): The frame where the UE receives actual paging message.
Paging occasion:
(FDD) The SFN of the PICH frame where the UE monitors its paging indicator (i.e. the SFN of the PCCPCH frame in which the PICH frame begins).
(TDD) The paging block, which consists of several frames. The value of Paging Occasion is equal to the first frame of the Paging Block.

Process: A local action in the UE invoked by a RRC procedure or an Idle Mode procedure.
Radio Access Mode: Radio access mode of the cell, FDD or TDD.

Radio Access Technology: Type of technology used for radio access, for instance UTRA or GSM.

Registration Area: (NAS) registration area is an area in which the UE may roam without a need to perform location registration, which is a NAS procedure.

Reserved Cell: A cell on which camping is not allowed, except for particular UEs, if so indicated in the system information.

Restricted Cell: A cell on which camping is allowed, but access attempts are disallowed for UEs whose access classes are indicated as barred.
Selected PLMN: This is the PLMN that has been selected by the NAS, either manually or automatically, or the PLMN received in CN information info, or the PLMN received at LA or RA update accepts.  
Serving cell: The cell on which the UE is camped.

Strongest cell: The cell on a particular carrier that is considered strongest according to the layer 1 cell search procedure [14][15]. As the details of the layer 1 cell search are implementation dependent, the precise definition of 'strongest cell' is also implementation dependent.

Suitable Cell: This is a cell on which an UE may camp. For a UTRA cell, the criteria are defined in subclause 4.3, and for a GSM cell the criteria are defined in [1]. 

----------- Next Modified Section ------------
4.3
Service type in Idle and Connected Mode

This clause defines the level of service that may be provided by the network to a UE in Idle mode and Connected Mode.

The action of camping on a cell is necessary to get access to some services. Three levels of services are defined for UE:

-
Limited service (emergency calls on an acceptable cell)

-
Normal service (for public use on a suitable cell)

-
Operator service (for operators only on a reserved cell)

Furthermore, the cells are categorised according to which services they offer:

acceptable cell:

An "acceptable cell" is a cell on which the UE may camp to obtain limited service (originate emergency calls). Such a cell shall fulfil the following requirements, which is the minimum set of requirements to initiate an emergency call in a UTRAN network:

-
The cell is not barred, see subclause 5.3.1.1;

-
The cell selection criteria are fulfilled, see subclause 5.2.3.1.2;

suitable cell:

A "suitable cell" is a cell on which the UE may camp on to obtain normal service. Such a cell shall fulfil all the following requirements.

-

-
The cell is not barred, see subclause 5.3.1.1;

-
The cell is part of an LA that is not part of the list of "forbidden LAs for roaming" [9]. The PLMN of this LA is the selected PLMN or a PLMN considered as equivalent by the UE according to the information provided by the NAS;
-
The cell selection criteria are fulfilled, see subclause 5.2.3.1.2.
If the IE “Multiple PLMN List” [4] is broadcast in the cell, the cell is considered to be part of all LAs with LAIs constructed from the PLMN identities in the “Multiple PLMN List” and the LAC broadcast in the cell.
barred cell:

A cell is barred if it is so indicated in the system information [4].
reserved cell:

A cell is reserved if it is so indicated in system information [4].
Exceptions to these definitions are applicable for UEs during emergency calls.

If a UE has an ongoing emergency call, all acceptable cells of that PLMN are treated as suitable for cell reselection for the duration of the emergency call.
5
Process and procedure descriptions

5.1 PLMN selection
5.1.1
General
In the UE, the AS shall report available PLMNs to the NAS on request from the NAS or autonomously.

UE shall maintain a list of allowed PLMN types. The allowed PLMN type can be GSM-MAP only, ANSI-41 only or both. During PLMN selection, based on the list of allowed PLMN types and a list of PLMN identities in priority order, the particular PLMN may be selected either automatically or manually. Each PLMN in the list of PLMN identities can be identified by either 'PLMN identity' (GSM-MAP) or 'SID'. In the system information on the broadcast channel, the UE can receive a 'PLMN identity' (GSM-MAP) or a 'SID' or a 'PLMN identity' (GSM-MAP) and a 'SID', in a given cell. In a shared network, for a given cell, the UE can receive several 'PLMN identities' from the system information on the broadcast channel. The result of the PLMN selection is an identifier of the chosen PLMN, the choice being based on the allowed PLMN types, UE capability or other factors. This identifier is one of either 'PLMN identity' for GSM-MAP type of PLMNs or 'SID' for ANSI-41 type of PLMNs.

In case that the list of allowed PLMN types includes GSM-MAP, the non-access part of the PLMN selection process is specified in [5]. In the case that list of allowed PLMN types includes ANSI-41, the non-access stratum part of the PLMN selection is specified in TIA/EIA/IS-2000.5 and TIA/EIA/IS-707.
5.1.2
Support for PLMN Selection

5.1.2.1
General

On request of the NAS the AS should perform a search for available PLMNs and report them to NAS.

5.1.2.2
UTRA case

The UE shall scan all RF channels in the UTRA bands according to its capabilities to find available PLMNs. On each carrier, the UE shall search for the strongest cell and read its system information, in order to find out which PLMNs the cell belongs to. If the UE can read one or several PLMN identities, each found “valid PLMN” [4] shall be reported to the NAS as a high quality PLMN (but without the RSCP value), provided that the following high quality criterion is fulfilled:

1.
For an FDD cell, the measured primary CPICH RSCP value shall be greater than or equal to -95 dBm.

2.
For a TDD cell, the measured P-CCPCH RSCP shall be greater than or equal to -84 dBm.

Found PLMNs that do not satisfy the high quality criterion, but for which the UE has been able to read the PLMN identities are reported to the NAS together with the CPICH RSCP value for UTRA FDD cells and P-CCPCH RSCP for UTRA TDD cells. In a shared network the quality measure shall be the same for each PLMN of the cell.
The search for PLMNs on the rest of the carriers may be stopped on request of the NAS. The UE may optimise this search by using stored information of carrier frequencies and optionally also information on cell parameters, e.g. scrambling codes, from previously received measurement control information elements.
Once the UE has selected a PLMN, the cell selection procedure shall be performed in order to select a suitable cell of that PLMN to camp on.

5.1.2.3
GSM case

Support for network selection in GSM is described in [1].

5.2
Cell selection and reselection in idle mode

5.2.1
Introduction

As stated in clause 1, the present document applies to UEs that support at least UTRA.
Different types of measurements are used in different RATs and modes for the cell selection and reselection. The performance requirements for the measurements are specified in [10] and [11].

The NAS can control the RAT(s) in which the cell selection should be performed, for instance by indicating RAT(s) associated with the selected PLMN, and by maintaining a list of forbidden registration area(s) and a list of equivalent PLMNs. The UE shall select a suitable cell and the radio access mode based on idle mode measurements and cell selection criteria.
When a suitable cell broadcasting multiple PLMNs is selected, the UE shall maintain a chosen multiple PLMN identity among the multiple PLMNs of the cell. The UE shall always choose the selected PLMN as chosen multiple PLMN if it is broadcast in the cell and if the LA of that PLMN is not part of the list of "forbidden LAs for roaming". Else, it shall choose the first PLMN identity in the equivalent PLMN list that is present in the “Multiple PLMN List” and whose LA is not part of the list of "forbidden LAs for roaming". The chosen multiple PLMN shall be forwarded to NAS together with the LAC/RAC for evaluation of LA/RA update necessity. The chosen multiple PLMN identity is indicated to the network in INITIAL DIRECT TRANSFER messages [4].
In order to speed up the cell selection process, stored information for several RATs may be available in the UE.

When camped on a cell, the UE shall regularly search for a better cell according to the cell reselection criteria. If a better cell is found, that cell is selected. The change of cell may imply a change of RAT. Details on performance requirements for cell reselection can be found in [10] and [11].
The NAS is informed if the cell selection and reselection results in changes in the received system information.

For normal service, the UE has to camp on a suitable cell, tune to that cell's control channel(s) so that the UE can:

-
Receive system information from the PLMN;

-
Receive registration area information from the PLMN, e.g., location area and routing area; and

-
Receive other AS and NAS Information;

-
If registered:

-
receive paging and notification messages from the PLMN; and

-
initiate call setup for outgoing calls or other actions from the UE.

----------- End of Modifications ------------
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