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Foreword

This Technical Report 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.

1
Scope

This present document is for the 3GPP Release 6 Work Item “Network Assisted Cell Change – Network Side Aspects.”(see [1]). 

The purpose of the present document is to aid TSG RAN WG3 to standardise the signalling of relevant GERAN information during cell re-selection across the relevant UTRAN interfaces.

This document is intended to gather all information in order to compare the solutions and to draw a conclusion on the way forward.

This document is a ‘living’ document, i.e. it is permanently updated and presented to TSG-RAN meetings.

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 TD RP-030156: " Network Assisted Cell Change from UTRAN to GERAN - Network Aspects".

3
Definitions, symbols and abbreviations

3.1
Definitions

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

<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>: <Explanation>

3.3
Abbreviations

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

<ACRONYM>: <Explanation>

4
Introduction

At the 3GPP TSG RAN #19 meeting, the Work Item Description on “Network Assisted Cell Change from UTRAN to GERAN – Network Aspects” was approved [1].

In today’s GPRS networks (without NACC), cell re-selection can causes a service interruption in the region of 4 – 8 seconds, which obviously has an impact on the user experience. Similar interruption times can be expected in mixed UMTS and GPRS networks, during UE cell re-selection from UTRAN to GERAN.

Consequences of this: e.g. TCP applications may time-out at cell change and suffer from the slow-start mechanism, streaming applications may stop at cell change due to client buffer depletion – all such problems will lead to an unacceptable user experience.

This “Network Assisted Cell Change” feature has already been introduced in GERAN specifications and the appropriate changes have been to the RRC protocol within Release 5. 

Currently, there are procedures defined on the Gb and Gn interfaces to enable signalling of GERAN SI/PSI between BSCs. This RAN Information Management (RIM) mechanism was defined initially for the use of NACC. It consists of the following messages: 

· RAN INFORMATION REQUEST 
- from Source BSC to Target BSC – requests GERAN SI/PSI.

· RAN INFORMATION – from target BSC to source BSC – analogous to the Information Exchange over Iur and includes GERAN SI/PSI for one or more GERAN cells.

· RAN INFORMATION ACKNOWLEDGE – from Source BSC to Target BSC.

· RAN INFORMATION ERROR - to inform about e.g. message syntax errors.
In order that this feature works successfully, a standardised method is required to signal relevant GERAN information across the relevant UTRAN interfaces.
5
Requirements

Editor's note: This subsection should contain general requirements

6
Study Areas

6.1 UTRAN NACC Signalling architecture

6.1.1 General solutions

Vodafone has identified 3 possible mechanisms that could be used by the SRNC to use UTRAN interfaces to gain access to the GERAN SI/PSI, whilst minimising the impacts on the existing Gb/Gn procedures.

6.1.1.1 Solution 1:

1. SRNC receives a measurement report from the UE and wants to push the UE to GERAN

[Note the SRNC could request the info earlier on receiving GERAN n_cell info from DRNC] 

2. SRNC triggers a REQUEST to the SGSN. 

3. SGSN then uses existing RIM procedure to forward the request to the BSC.

4. BSC uses existing RIM procedure towards SGSN to pass the GERAN SI/PSI back to the SRNC via SGSN either “on-demand” or on an “on-modification” basis.

5. SGSN would then relay this information to SRNC via Iu.

6. If event-based, the SRNC can terminate the reporting using a TERMINATION/END message.
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Figure 1. Signalling diagram for Solution 1 of GERAN SI/PSI Retrieval


Note: The measurement report from the UE is a connection oriented procedure, whereas the RAN INFORMATION REQUEST is a connectionless procedure. It was noted for further study that currently the RNC does not have the functionality to deal with this situation.

6.1.1.2 Solution 2:

1. After installation and configuration of the GERAN neighbouring cell lists in the (D)RNC,  a REQUEST message is sent to the SGSN requesting GERAN SI/PSI for the GERAN cells that are configured in the “DRNC” neighbouring cell list. 

2. SGSN then uses existing RIM procedure to forward the request to the BSC.

3. BSC uses existing RIM procedure towards SGSN to pass the GERAN SI/PSI back to the DRNC via SGSN “on-modification”.

4. SGSN would then relay this information to DRNC via Iu.

5. The GERAN SI/PSI is transferred using existing RNSAP procedures over the Iur interface towards the SRNC when it requires it.
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Figure 2. Signalling diagram for Solution 2 of GERAN SI/PSI Retrieval

NOTE: Even though the Iu functions of solutions 1 and 2 are very similar, and from a physical RNC viewpoint the outcome is the same, it is necessary to agree only one of these solutions due to the potential interoperability problems on the Iur interface, if the DRNC vendor triggered only from its SRNCs, but the SRNC vendor relied on triggering over the Iur.

6.1.1.3 Solution 3: 

1. On installation and initial configuration by O&M of the GERAN neighbouring cell lists in the (C)RNC, the GERAN SI/PSI is included in the information sent to the RNC.

2. The GERAN SI/PSI is transferred using existing RNSAP procedures over the Iur interface towards the SRNC when it requires it.
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Figure 3. Signalling diagram of Solution 3 of GERAN SI/PSI Retrieval

NOTE: It was discussed that as the NM System is not updated if the BSC changes its system parameters, there can be periods of time where the SI/PSI held in the NM System are out of date. This issue is FFS.

6.2 UTRAN signalling messages for NACC

6.2.1 Iur signalling for GERAN SI/PSI transfer from DRNC to SRNC

Vodafone has identified two different solutions on the Iur interface.

A. Use the [RNSAP] RADIO LINK SETUP RESPONSE. 

GERAN SI/PSI could be stored in the “GSM neighbouring cell information” IE for each of the GERAN neighbouring cells.

Comments: 

· May be inefficient in terms of transmission load and delay increase due to the number of RADIO LINK SETUP RESPONSE messages containing the same information. In addition, there would be no way of knowing (without some kind of “GERAN cell id list” and “value tag” provision in the RADIO LINK Setup Request) which SI/PSI the SRNC already had, and whether it was up-to-date. 

· This is perhaps the most time critical of all RNSAP messages, and the processing in the DRNC before sending this message should not be unduly complicated. 

· This is related to Release 5 work on restricting neighbouring cell information on the Iur.

Opinion:

 

This solution is not proposed.

B. Use the [RNSAP] Information Exchange Procedure.

An Information Exchange procedure could be initiated from the SRNC towards the DRNC when the SRNC establishes its first radio link in the DRNS. The Report Characteristics would be set to “On-modification” (of GERAN SI/PSI). 

  

   

Comments:  

· In Release 5, reporting is only allowed for a single cell. 

· The transfer of GERAN SI/PSI information from DRNC to SRNC can be time critical i.e. the SRNC may wish to push the UE to GERAN almost immediately after RL establishment. Delays may occur in the SRNC acquiring the SI/PSI if multiple information reporting initiations, and multiple reports, are required.  

Opinion: 

This Iur change is proposed, but it needs to be analysed if the Information Exchange Object Type IE could contain a list of cells to enable a faster initial report, and subsequent reports to the SRNC. 

6.2.2 Use of RANAP or O&M for provision of GERAN SI/PSI to RNC

The issue of whether to use O&M or whether to use RANAP signalling to inform the RNC of the GERAN SI/PSI is dependant on how often the GERAN SI/PSI would be changed. 

The answer to this question would be dependant on how often the operator optimises GERAN SI/PSI. 

If the O&M solution were chosen and if it is required to update the SI/PSI very frequently, there may be problems in synchronising the BSC/RNC provision of the GERAN SI/PSI between 2G and 3G O&M systems. This would be due to the fact that the operator would probably have to manually synchronise the carrying out of the respective procedures from their respective 2G/3G O&M systems.

GERAN SI/PSI information may evolve, which means that there may be a more dynamic change of this information. So in this case, O&M alignments would be more complex to organise.

6.3 Iu Signalling 

As outlined above, some solutions in the transfer of this NACC information outline transfer of GERAN SI/PSI information across the Iu. 

The GERAN SI/PSI information is retrieved from the BSC via the SGSN - but it is a question of to which UTRAN node the information should be relayed: to the SRNC or the DRNC?

6.3.1 GERAN SI/PSI Information signalled via CN to DRNC from BSC 

Points of note:

1) TTTtthis may bring some extra delay in the SRNC acquiring the GERAN SI/PSI immediately after it is updated. 

2) However, for the general case, it would allow the SRNC to retrieve the SI/PSI with slightly less delay.

3) There would be more memory required in the RNC overall, as the Serving part and the Drift part would have to store the SI/PSI for different cells.

6.3.2 GERAN SI/PSI Information signalled via CN to SRNC from BSC 

Points of note:

1) SRNC retrieves newly updated GERAN SI/PSI information quite quickly.

2)
Signalling of NACC information across the Iu to the SRNC then mandates related changes in the CN (SGSN) to be developed concurrently.  

7
Agreements and associated Contributions

The main text of the document should start here, after the above clauses have been added.

8
Specification Impact and associated Change Requests

The main text of the document should start here, after the above clauses have been added.

9
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