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Introduction

This contribution proposes two changes in the current Early Mobile TR V0.0.2:

- Change UEVI into UESBI:  the current TR uses the UEVI abbreviation to indicate the UE Version Information. As the term Version is already used in many contexts (for the Ue Sw, the 3GPP standard within one release, etc), we suggest replacing UEVI with UESBI meaning "UE Specific Behaviour Information".

- Methods not necessary exclusives: in the current TR, the two methods i.e. RRC signaling from UE to RNC (architecture 3), and signalling UE to CN to RNC (architecture 1 and 2), are presented as being mutually exclusive. This was not the case in RAN study and conclusion may end up with both methods as being part of the tools which will be useful to handle Early UEs.  For example, RRC signaling would be needed to handle the very early part of the RRC connection, with just a few bits, and the IMEISV would be sent to the CN afterwards, to derive e.g. a bitmap of UE specific behavior sent to the RNC on the Iu. We suggest modifying section 5 to describe that the standard may support none, one, or the two methods.
Proposal of TR update

**************** First Modified Section **********************

3GPP TR ue.8de V0.0.1 (2002-10)
Technical Report

3rd Generation Partnership Project;

Technical Specification Group Services and System Aspects;

Provision of UE Specific Behaviour Information to Network Entities;

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

3.2
Symbols

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

UESBI
“UE Specific Behaviour Information”

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

4.1
Serving RNC

R’99 UMTS is complex and infrastructure makers cannot implement everything immediately. This leads to impracticalities in providing full IOT. Hence the SRNC is one of the principle network entities that needs UESBI.

4.2
Drift RNC

If the drift and serving RNCs are from the same vendor, then the SRNC is unlikely to request the DRNC to provide services that the UE cannot support. However, when the DRNC and SRNC are from different vendors, the SRNC might not know about inter-operability problems between the UE and DRNC functionality. 

Hence the DRNC may need the Iur interface to provide functionality for the DRNC to derive the UESBI.

Commonality between any ‘solutions’ for Iu (or Uu) and Iur interfaces may be useful.

4.3
Node B

For most functions, the Node B is expected to be the slave of the RNC. This might change slightly with R’5 HSDPA where more functionality is moved to the Node B.

Overall, expect that Node B’s do not have to adapt autonomously to different UE capabilities.

4.4
GSM BSC (A/Gb mode)

4.4.1
CS domain (A interface)

New functionality are being added in a relatively modular manner; hence IOT testing seems able to cope with it. This part of the BSC is not expected to need the UESBI to influence its behaviour.

4.4.2
PS domain (Gb interface)

Some of the R’97 standardised functionality is not implemented in any infrastructure. Interoperability problems can be expected when parts of this functionality are enabled. Provision of UESBI across this interface will be useful. 

4.5
GSM BTS

In [almost] all matters, the GSM BTS is the slave of the BSC and does not make any autonomous decisions. Hence, assume that the BTS does not need to know the UE’s capabilities.

4.6
Visited MSC/VLR

New functionality seem to have been added in a relatively modular manner; hence IOT testing seems able to cope with it. The MSC/VLR is not expected to need the UESBI to influence its behaviour.

4.7
Relay MSC

The relay MSC is not expected to need the UESBI to influence its behaviour to different types of UE, however, it needs to handle inter BSC/RNC handover/relocation between BSCs/RNCs connected to that relay MSC. 

4.8
GMSC

This GMSC is not expected to need the UESBI to influence its behaviour to different types of UE, instead it will act as a slave of the HLR (or CAMEL platforms). Hence UESBI does not need to be transferred to this function

4.9
HLR

The HLR could make decisions based on UE capability - eg over which domain to send an SMS, or, how to handle a CS video call being established towards a UE that does not support video.

Within the expected short life of this TR, this issue will not be addressed in any depth. Hence it is expected that R’99 MAP will NOT be modified to carry UESBI to the HLR.

4.10
2G-SGSN

Some of the R’97 standardised functionality is not implemented in any infrastructure. Interoperability problems can be expected when parts of this functionality are enabled (eg LLC and SNDCP XID negotiation). Utilisation of UESBI  may be useful.

4.11
3G-SGSN

The R’99 Uu signalling to the SGSN is significantly different to the R’97 Um signalling to the SGSN. Hence new problems will need to be ironed out and so utilisation of UESBI  can be expected to be useful.

4.12
GGSN

While the GGSN probably has little need to adapt its own behaviour to different UEs, it could be useful to provide information about the UE to the GGSN, so that this could be sent out via the RADIUS messaging. 

Inclusion of IMEISV in the GGSN’s CDRs might also reveal useful diagnostic information to the HPLMN. 

Within the expected short life of this TR, this issue will not be addressed in any depth. . Hence it is expected that R’99 GTP will NOT be modified to carry UESBI.

4.13
SMSC

UESBI might help with issues such as concatenated-SMSs, EMS and MMS.

Within the expected short life of this TR, this issue will not be addressed in any depth. . Hence it is expected that R’99 signalling will NOT be modified to carry UESBI to the SMSC. 

4.14
CAMEL platforms

New functionality seems to have been added in a relatively modular manner; hence IOT testing seems able to cope with it. Furthermore CAP is more sensitive to MSC-VLR or SGSN capabilities than to UE capabilities. Hence R’99 is NOT expected to be extended to carry UESBI to the CAMEL platforms.

5 Architectures

To ease maintenance of this document, this section uses the term “UE Specific Behaviour Information” (abbreviated to UESBI) to mean IMEISV or, the Bitmap of UE Faults. 

There are 2 main architectural methods:

· Does the UE send its UESBI directly to the RAN or does the UE send them to the CN for it to store and supply to the RAN when needed?

· Are these capabilities expressed in terms of IMEISV or in terms of a standardized bitmap of correctable issues?
Architecture 1 and 2 deal with UESBI transfer via CN whereas architecture 3 considers direct UESBI transfer from UE to RAN. Architecture 3 is mainly studied by RAN.
3GPP standard may support none, one or both of these architectural methods.

5.1

Architecture 1: full IMEISV distribution

This architecture has much in common with Architecture 2 “Iu interface bitmap derived from IMEISV”. Note: Section 5.1.2, 5.1.3, 5.1.4 and 5.1.7 discuss all implications of UESBI retrieval by MSC (to be able to transfer it to RAN) even though MSC itself may not need this information.
5.1.1
General description

When the mobile attaches to the MSC or to the SGSN, the IMEISV is retrieved using the MM or GMM Identity  Request message. The VLR and the database in the SGSN are used to store the IMEISV. At subsequent Iu interface connection establishments (both ‘initial’ and for ‘handover’), the MSC/SGSN sends the UESBI to the SRNC as soon as the Iu signaling link between MSC/SGSN and SRNC has been established. The UESBI can be carried e.g in the same message that currently carries the IMSI.

The SRNC then uses the UESBI to derive the capabilities of the UE.

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

5.1.3.2
 (U)SIMless mobile

In this case the mobile puts the IMEI into the CM Service Request. This is not the IMEISV, so the MSC could be mandated to assume that the mobile is at revision level zero, and signal this to the RNC. However, a mobile at Software Version = 1 might have different faults to those of a SV=0 mobile. This means that the MSC should send the IMEI (and not the IMEISV) to the RNC, and the RNC uses the IMEI to derive the union of the sets of faults for each SV of that TAC. 

(For architecture 2, the MSC would use the IMEI to obtain the UESBI corresponding to the union of the sets of faults for each SV of that TAC.)

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

5.1.5
Inter-SGSN Routeing Area Update 

This is the case of RA update and NOT GPRS attach. 

If this RA Update follows an SRNS relocation, then the RNC will already have the UESBI. If the RA Update is not associated with an SRNS relocation, then in UMTS there is little reason for it to be a prelude to data transfer. GSM RA Updates may however be time critical. 

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

5.1.6
Long Lived Iu-ps Connections

The use of "long lived RRC connections" in the PS domain may frequently mean that the RNC has the UESBI at the very first stage of the CS domain call from the mobile.

5.1.7
Inter-RNC/BSC Handover/Relocation

Should the anchor MSC send the UESBI to the target BSC/RNC, or, should the “transparent container” be used to carry the information between RAN nodes?

This is to be studied further, however some points to consider are:

a)
all BSCs and RNCs have to be upgraded to support this use of the transparent container. This could involve changes in up to perhaps 4 different hardware platforms (2 GSM BSC vendors and 2 UMTS RNC vendors).

b)
when the UESBI is sent by the anchor MSC, relay MSC functionality is needed to handle BSC/RNC handovers within the relay MSC’s area.

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

5.1.10
Handling of UESBI during the Attach Procedures

Editor’s note: This has not been discussed during the drafting session. 

How is the UESBI handled during the Attach procedure. Eg is the Iu interface Common ID message delayed until both IMSI and UESBI are available, or is it sent twice, once with IMSI and the second time with IMSI plus UESBI?

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

5.2.5
Does the VLR/SGSN database store the IMEISV or the BMUEF?

Given that mobiles could stay attached for many days and that the ‘IOT problem database’ could be updated daily, it seems to sensible to indicate that it should be the IMEISV that is stored in the VLR/SGSN database.

Note that if the UESBI needs to be transferred between SGSNs (or MSCs) at RA (or LA) update, then this question is not just an implementation detail.

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

5.3
Architecture 3:
IMEISV or Bit Map of UE Faults sent from UE to RAN

5.3.1
General Description

The UE sends its UESBI to the SRNC in one of the messages sent early in the RRC connection establishment. 

In order to handle GSM to UMTS handover, the UESBI is sent by the UE to the GSM BSS within the already-defined “Inter RAT Handover Info” parameter. Existing A interface procedures then carry the UESBI  as part of the “Inter RAT Handover Info” which is already included with the already existing “transparent container” sent in the inter BSC/RNC handover signaling.

Other UMTS/GSM handovers/relocations are also enabled by the “transparent container”.

The UESBI is either the IMEISV, or, a “compressed IMEISV” (eg TAC plus SV), or, a Bit Map of UE Faults, or, something else.

5.3.2
Applicability of this Architecture for Use with Other Network Entities

With this architecture the UESBI is only available to the RNCs. 

If UESBI is needed by the Gb interface part of the GSM BSS, then architecture 1 or 2 will still need to be developed.

If UESBI is needed by the A interface part of the GSM BSS, then either architecture 1 or 2 is needed or GERAN specific techniques need to be developed.

If SGSNs or MSCs or other CN nodes need the UESBI, then with this architecture, both CN and UTRAN will be requesting similar information from the UE.

**************** End of Modified Sections **********************

Conclusion
We propose that SA2 accept these changes proposed for the Early Mobile TR.
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