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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

This clause is optional. If it exists, it is always the second unnumbered clause.

1
Scope

This clause shall start on a new page.

The present document …

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[<seq>]
<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".

[1]
3GPP TR 41.001: "GSM Release specifications".

[2]
3GPP TR 21 912 (V3.1.0): "Example 2, using fixed text".

3
Definitions, symbols and abbreviations

Delete from the above heading those words which are not applicable.

Subclause numbering depends on applicability and should be renumbered accordingly.

3.1
Definitions

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

Definition format

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

Symbol format

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

Abbreviation format

<ACRONYM>
<Explanation>

4
General Description

Gives a general description of:

how hooks get to RNC and BSC, and different types of hooks.

how IMEISV gets to MSC and SGSN with/without Gs

how UESBI is sent to RNC/BSC 

5
Signalling Flows

5.1
Hook Signalling Flows

5.1.1
RRC connection establishment

to RNC

5.1.2
RR connection establishment

to GSM BSC

5.1.3
SRNC relocation with Iur

5.1.4
Handover/relocation without any Iur


hopefully one flow can cover GSM-GSM, GSM-UMTS, UMTS-GSM and UMTS-UMTS cases.

5.2
IMEISV Signalling Flows

5.2.1
CS Attach / Normal Location Update without Gs
In order for the UESBI-Iu functionality to perform satisfactorily, the CS domain shall indicate that IMSI Attach-Detach shall be applied in both 2G and 3G cells. 
When the UE sends a Location Updating Request message to the MSC/VLR, then:

a)
if the Location Updating Type is set to ‘IMSI attach’, the MSC/VLR shall obtain the IMEISV from the UE ;

b)
if the Location Updating Type is set to ‘Periodic updating’, the MSC/VLR need not obtain the IMEISV from the UE;

c)
if the Location Updating Type is set to ‘Normal Location Updating’ then the MSC/VLR should obtain the IMEISV from the UE.

For case (c) above, the MSC/VLR shall obtain the IMEISV if the IMSI was not previously registered in the VLR. Optimisation of the MSC/VLR behaviour for case (c) is permitted in order to balance the signaling load caused by obtaining the IMEISV at every intra-MSC normal location update against the chances that the MSC/VLR does not discover IMEISV changes caused by the SIM being inserted into a new UE which then Location Updates to a new LA within the same MSC/VLR.
Note 1:
If any mismatch between the UE’s IMEISV and the IMEISV stored in the MSC/VLR leads to the user having problems, then the problems may be cleared by the user switching the UE off and back on, forcing a CS domain IMSI Attach to occur.
Note 2: 
any such optimisations should be re-evaluated if the Supercharger (see TS xy.abc [a]) or Intra Domain Connection of RAN Nodes to Multiple CN nodes (“Iu-flex”, TS 23.236 [z]) features are implemented in the MSC/VLR.
The MSC/VLR can obtain the IMEISV by either the MM Identification Procedure defined in TS 24.008 [x] or by the using the Cipher Mode Control procedure defined in TS 48.008 [y].
To avoid delay caused by release and re-establishment of the RRC connection, the UE may indicate a “follow on request pending” in the Location Updating Request message as defined in 3GPP TS 24.008 [1]. In this case the Common ID message may have been sent by the MSC/VLR before the IMEISV was available to the MSC/VLR. Hence the UESBI-Iu [shall/should] be appended to the next RANAP Direct Transfer message (see TS 25.413 [b]) sent to the SRNC. 

Note 1:
If the Gs interface is in use, then any “CS domain follow-on call” after a combined GPRS/IMSI attach or combined RA/LA update will appear as a new Iu interface connection in the MSC. This is handled as described in section 5.2.x below. 
Note 2:
No specification for A interface based “follow on calls” is proposed.  Specifically, it is not intended to append BSSMAP information elements to DTAP messages.
5.2.2
PS Attach without Gs
The procedure can be derived from section 5.2.4, Combined PS and CS attach with Gs, by omitting the signalling via the Gs interface and the CS domain internal signalling (steps 8a – 8h, 8i and 11).
5.2.3
PS inter-SGSN Routeing Area Update without Gs
The IMEI-SV [and FFS the UESBI-Iu] shall be transferred from the old SGSN to the new SGSN at inter-SGSN Routeing Area Update in the MM context IE in the SGSN Context Response message (see TS 29.060 [c]). GTPv1 is assumed to be available in both SGSNs. The new SGSN shall transfer the UESBI-Iu to the RNC over the Iu-ps interface.
Note:
The existing procedure described in 3GPP TS 23.060, permits the MS’s identities to be transferred from the old SGSN to the new SGSN in the Container within the MM context IE (3GPP TS 29.060). This Container may contain general information elements defined in 3GPP TS 24.008, for example it may carry the IMEI and/or the IMEISV. [If the bitmap version of UESBI-Iu is to be transferred form old-SGSN to new SGSN, then a new field needs to be defined in 29.060 because “bitmap” will not be a 24.008 IE]
5.2.4
Combined PS and CS attach with Gs

Editor’s note: the changes in this section are still FFS pending a decision on whether or not to optimise the Gs interface procedures.
(* with Gs, do we have to indicate IMSI attach required ?*)

The Combined GPRS / IMSI Attach procedure is illustrated in Figure 22 (copied from 3GPP TS 23.060).
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Figure 22: Combined GPRS / IMSI Attach Procedure

1-4)
Steps 1-4 are as described in TS 23.060.

5)
The equipment checking functions are defined in the clause "Identity Check Procedures" in 23.060. The SGSN shall obtain and store the IMEISV. Equipment checking with the EIR is optional.
The SGSN can use either the GMM Identification procedure or the GMM Authentication and Ciphering procedure to obtain the IMEISV (see TS 24.008 [d]).
6-7)
Steps 6 and 7 are as described in TS 23.060.
8)
Steps 8a to 8h are as described in TS 23.060.
i)
The [new and/or existing] MSC/VLR shall request the IMEISV from the new SGSN using the MS Information Request message (see TS 29.018). The SGSN shall return the IMEISV in the MS Information Response message (see TS 29.018).

Editor’s Note: An alternative solution is still being discussed in which the IMEISV and possibly UESBI-Iu is added to the Location Update Request in step 8a. This might avoid some problems with text in section 14.2 of 29.018 which limits the use of the MS information procedure during the LAU present state.

9-11)
Steps 9 to 11 are as described in TS 23.060.
Editor’s note: at step 9, text should probably be added to describe the use of Direct Transfer to move UESBI-Iu to the RAN to cover the “follow on case?”
5.2.5
Inter-SGSN, inter-MSC Routeing Area Update with Gs

Editor’s note: the changes in this section are still FFS pending a decision on whether or not to optimise the Gs interface procedures.
The Combined RA / LA Update (inter-SGSN) procedure is illustrated in Figure 35 (copied from 3GPP TS 23.060).
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Figure 35: Combined RA / LA Update in the Case of Inter SGSN RA Update Procedure

1)
The MS sends a Routeing Area Update Request to the new SGSN (see TS 23.060). 

2)
The new SGSN sends SGSN Context Request to the old SGSN and the old SGSN returns the SGSN Context Response message (see TS 23.060).

The IMEI-SV [and FFS the UESBI-Iu] shall be transferred from the old SGSN to the new SGSN at inter-SGSN Routeing Area Update in the MM context IE in the SGSN Context Response message (see TS 29.060 [c]). GTPv1 is assumed to be available in both SGSNs. The new SGSN shall transfer the UESBI-Iu to the RNC over the Iu-ps interface.
3 -11)
Steps 3 to 11 are as described in TS 23.060.
Editor’s note: at step 9, text should probably be added to describe the use of Direct Transfer to move UESBI-Iu to the RAN to cover the “follow on case?”
12)
 Steps 12a to 12f are as described in TS 23.060.
g)
The [new and/or existing] MSC/VLR shall request the IMEISV from the new SGSN using the MS Information Request message (see TS 29.018). The SGSN shall return the IMEISV in the MS Information Response message (see TS 29.018).

Editor’s Note: An alternative solution is still being discussed in which the IMEISV and possibly UESBI-Iu is added to the Location Update Request in step 11. This might avoid some problems with text in section 14.2 of 29.018 which limits the use of the MS information procedure during the LAU present state.
13-16)
Steps 13 to 16 are as described in TS 23.060.
5.2.6
CS attach when already PS attached and Gs present

The procedure described in 5.2.5 is applicable (in most cases without the SGSN change). Whether the MSC changes or not, the MSC shall perform the MS Information Request to get the IMEISV from the SGSN.

Editor’s Note: An alternative solution is still being discussed in which the IMEISV and possibly UESBI-Iu is added to the Location Update Request in step 11. This might avoid some problems with text in section 14.2 of 29.018 which limits the use of the MS information procedure during the LAU present state.

5.2.7
CS domain, transfer of UESBI to RAN
Note: 
With GERAN, usage of UESBI is currently aimed to only solve issues related to GERAN A/Gb mode to UTRAN handover. To smooth rollout of features, a Handover Reject cause is defined to provide minimal functionality. The signalling flows in this TS show how UESBI-Iu can be delivered to the GERAN BSS. Whether or not UESBI-Iu can permit more sophisticated functionality to be delivered in the GERAN BSS is FFS.
5.2.7.1
MS Initiated Iu-cs and A Interface Connection Establishment Procedure

Editor’s note: it is FFS whether the Common ID message should be sent before or after the security functions or whether the relative timing of these 2 functions does not matter.
This section describes how this functionality can be made to operate on both the Iu-cs and A interfaces. Whether the A interface functionality will actually be needed is for further study. 
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Figure 6: MS Initiated Call in GSM
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Figure 7: MS Initiated Call in UMTS

1)
In GSM, the UE establishes an RR connection by sending the first MM message (eg CM Service Request) to the BSS.

In UMTS, the UE establishes an RRC connection (assuming that one does not already exist for PS services).

2)
In GSM the BSS sends the first MM message to the MSC.

In UMTS, the UE sends the first MM message (eg CM Service Request) to the MSC.

3)
Immediately upon receipt of the first MM message, the MSC shall retrieve the IMSI and UESBI-Iu information and shall send them in the Common ID message to the BSS/RNC.

4)
In UMTS, the security procedures are performed.


In GSM, either the security procedures are performed or a CM Service Accept message is sent to the mobile.

5)
The first CM layer message (eg Setup or Register) is sent by the UE to the MSC.

5.2.7.2
Network Initiated Iu-CS and A interface Connection Establishment
Editor’s note: it is FFS whether the Common ID message should be sent before or after the security functions or whether the relative timing of these 2 functions does not matter.
This section describes how this functionality can be made to operate on both the Iu-cs and A interfaces. Whether the A interface functionality will actually be needed is for further study.
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Figure 8: Network Initiated A Interface Connection Establishment (GSM)
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Figure 9: Network Initiated Iu-cs Interface Connection Establishment 

1)
The MSC receives some stimulus that causes it to page the BSS/RNC. The BSS/RNC then pages the mobile.

2)
In GSM, the UE sends the Paging Response to the BSC and the RR connection is established.


In UMTS, the UE establishes the RRC Connection (assuming that one does not already exist for PS services)

3)
In GSM, the BSS sends the Paging Response message to the MSC.

In UMTS, the UE sends the Paging Response message to the MSC.

4)
Immediately upon receipt of the Paging Response, the MSC shall retrieve the IMSI and UESBI-Iu information and shall send them in the Common ID message to the BSS/RNC.

5)
The security procedures are performed.

6)
Typically the first CM layer message (eg Setup or Register) is sent by the MSC to the UE.



5.2.10
PS domain transfer of UESBI to RNC (Iu mode)

5.2.10.1
MS Initiated Service Request Procedure

Editor’s note: it is FFS whether the Common ID message should be sent before or after the security functions or whether the relative timing of these 2 functions does not matter.
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Figure 50: MS Initiated Service Request Procedure

1)
The MS establishes an RRC connection (assuming that none exists for CS traffic).

2 and 2b)
The MS sends a Service Request (P‑TMSI, RAI, CKSN, Service Type) message to the SGSN. Service Type specifies the requested service. Service Type indicate ones of the following: Data or Signalling.


Immediately upon receipt of the Service Request message, the SGSN shall retrieve the IMSI and UESBI-Iu information and shall send them in the Common ID message to the RNC.

 At this point, the SGSN may perform the authentication procedure.

3-8)
Steps 3 to 8 are as described in TS 23.060.


5.2.10.2
Network Initiated Service Request Procedure

Editor’s note: it is FFS whether the Common ID message should be sent before or after the security functions or whether the relative timing of these 2 functions does not matter.
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Figure 51: Network Initiated Service Request Procedure

(* Editor’s note: I can’t edit this diagram- the aim is to add an arrow between steps 4 and 5 to carry the Common ID message from the SGSN to the RNC *)

1-3) Steps 1 to 3 are as described in TS 23.060.
4 and 4b)
The MS sends a Service Request (P‑TMSI, RAI, CKSN, Service Type) message to the SGSN. Service Type specifies Paging Response. 

Immediately upon receipt of the Service Request message, the SGSN shall retrieve the IMSI and UESBI-Iu information and shall send them in the Common ID message to the RNC.

At this point, the SGSN may perform the authentication procedure. The SGSN knows whether the downlink packet requires RAB establishment (e.g. downlink PDU) or not (e.g. Request PDP Context Activation or MT SMS).
5-8)
Steps 5 to 8 are as described in TS 23.060.
5.2.11
Inter-MSC Handover GSM to UMTS

5.2.12
Inter-MSC Handover GSM to GSM

5.2.13
Inter-MSC Handover UMTS to GSM

5.2.14
Inter-MSC, Inter SGSN Relocation UMTS to UMTS

5.2.15
Emergency call handling

 Attached Mobile with (U)SIM
 (U)SIMless mobile
Non-attached Mobile with (U)SIM

6
Operational Aspects of Handling Fault Information

eg in the case of Iu bitmap, how to get the “TAC+SV to BMUEF mapping” information into both SGSN and MSC. .

Annex <A> (normative):
<Normative annex title>

Annex <B> (informative):
<Informative annex title>

Annexes are labeled A, B, C, etc. and designated either "normative" or "informative" depending on their content (informative annexes do not comprise requirements for the implementation of the specification).
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