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At this time, the relevant document form other WG groups within 3GPP are collected for the Multi-mode UE issues Report. This is a proposed text for chapter 7.2.3 RAN3 related:

7.2.3
RAN3

RAN3 is standardising the Iu, Iur, and Iub interfaces. For this report only the Multi-network relevant issues  have to be considered (e.g. connection between CN and BSS and/ or RAN).

Specific Multi-mode interfaces are not mentioned in the RAN3 documents, nevertheless the HO scenarios are explicitly shown in TS 25.832 [x] and examples of the HO signalling are given in TR 25.931 [y].

[Editors Note: the documents references [x] and [y] have to be in line with the chapter 2 References in the TR 21.190. In case of the version 1.3.2 they would be [18] and [18]]
In TS 25.832 chapter 5.5 Inter CN (different URAN types) possible HO scenarios between UTRAN and an other 3G access network (e.g. BRAN) are given:

This scenario is a combination of the previous two, with the handover between a UTRAN (connected to one UMTS CN) and another radio access (connected to a different UMTS CN; the interface is out of scope of this document). This scenario will note be supported in Release ’99. Steps (i) & (ii) show handover from UTRAN. Steps (iii) & (iv) show handover to UTRAN.

[Editors Note: Instead of the sentence “This scenario will note be supported in Release ’99” it should be This scenario will note be supported in Release ’99”. This is probably an typing error in the 25.832. V3.0.0]
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The type of HO (hard/soft) is not mentioned in this chapter, but it can be assumed that only a hard HO is possible.

For this it is necessary to have at least a type 2 Multi-mode UE to fulfil the requirements for this scenarios. A type 1 UE will not be able to send measurement reports to indicate a handover situation to the network or to initiate a handover. This apply to all HO scenarios mentioned in this chapter 7.2.3.

In 25.832 chapter 5.6 Inter CN (different CN/URAN types) and chapter 5.7 Intra CN (UTRAN-GSM/GPRS) the HO scenarios between UTRAN and a GSM/BSS are shown. Chapter 5.6 gives an example of two different CN connected to each other, while chapter 5.7 assumes a common CN. A scenario in which a GSM network and a UMTS network is run by the same operator is more likely for a situation described in Chapter 5.7.

5.6 Inter CN (different CN/URAN types

This scenario shows the case of UMTS-GSM handover. More generally this scenario is for inter core network handover with different URAN types. It will be supported by UTRAN as a hard handover only. It is assumed that there will be no direct UTRAN-BSS interface. Steps (i) & (ii) show handover from UTRAN. Steps (iii) & (iv) show handover to UTRAN.
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5.7 Intra CN (UTRAN-GSM/GPRS)

This scenario shows handover between UTRAN and a GSM BSS. This will be supported by the UTRAN as hard handover only. It is assumed that there will be no direct UTRAN-BSS interface, so handover between GSM BSS and UTRAN is supported by switching in the core network. Steps (i) & (ii) show handover from UTRAN. Steps (iii) & (iv) show handover to UTRAN. Steps (v) & (vi) show an example of the special case of hard handover from GSM to a macrodiversity situation in UTRAN. The ability of the GSM system to support this scenario is for further study, and is out of scope for this report.
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In 25.832 chapter 6 Applicability of the Scenarios it is said that the HO between TDD and FDD mode is included in the scenarios already mentioned:

Handover between TDD and FDD mode (and vice versa) is a special case of the inter-cell, intra UTRAN or inter UTRAN hard handover scenarios shown above whenever the cells involved are of different modes (FDD or TDD). So, these mixed mode scenarios are already included in the relevant scenarios above.

TS 25.931 chapter 9.15 HO between UTRAN and GSM/BSS is dealing with signalling examples for a UMTS and 2G network HO.

As the scope of TR 25.931 defines itself as:

This document describes the UTRAN functions by means of signalling procedure examples (Message Sequence Charts). The signalling procedure examples show the interaction between the UE, the different UTRAN nodes and the CN to perform system functions. This gives an overall understanding of how the UTRAN works in example scenarios.
they should only be regarded as signalling examples. This is also stated in chapter 9 UTRAN Signalling Procedures:

The signalling procedures shown in the following sections do not represent the complete set of possibilities, nor do they mandate this kind of operation. The standard will specify a set of elementary procedures for each interface, which may be combined in different ways in an implementation. Therefore these sequences are merely examples of a typical implementation.

Chapter 9.15.1 gives the overview of the UTRAN -> GSM/BSS HO, 9.15.2 the overview for the vice versa scenario (GSM/BSS -> UTRAN) and chapter 9.15.3 the overview for the GPRS-> UTRAN HO scenario.

Examples for the UTRAN->GPRS UE initiated HO are given in chapter 9.15.4 and examples for the Network initiated HO are shown in chapter 9.15.5.

9.15. HO between UTRAN and GSM/BSS
This section presents some examples of handover procedure from UTRAN to GSM/BSS and vice versa. 

The case of a UTRAN connected to UMTS CN connected to a 2G-MSC (i.e. via MAP/E interface) is shown, while the case of an UTRAN connected .a GSM CN trough an IWF (where RANAP is interworked with BSSMAP) is not shown because is equivalent from the point of view of the UTRAN. 

The case of HO between UTRAN and GPRS and viceversa are also considered.

9.15.1 UTRAN ( GSM/BSS

This example shows how handover (Hard Handover) is performed from UTRAN to GSM/BSS between a UMTS CN and a 2G-MSC.

Note: Procedures between CN and MSC, and between MSC and BSC are out of the scope of WG3, and are only included for clarity.
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1. Upon detection of a trigger SRNC sends RANAP message Relocation Required to the CN.

2. The UMTS CN will forward this request to the GSM MSC (indicated in the received message) over the MAP/E interface (MAP message Prepare Handover).

Note: Steps 3&4 follow the normal GSM procedures and are shown only for clarity.

3. Once initial procedures are complete in GSM MSC/BSS the MSC returns MAP/E message Prepare Handover.

4. CN responds to the initial request from SRNC by sending RANAP message Relocation Command to the SRNC.

5. Via existing RRC connection, SRNC sends RRC message Handover Command (Hard Handover) to the UE.

6. Parameters: Handover type. 

Note: Procedures related to synchronisation etc. to GSM BSS are not shown. 

Note: Step 8&10 follow normal GSM procedures and are shown only for clarity.

7. Detection of the UE within the GSM coverage results in the MSC sending MAP/E message Send End Signal Request to the CN.

8. CN initiates release of resources allocated by the former SRNC (Iu Release Command).

9. Previously allocated bearer resources are released within UMTS (e.g. using RANAP and ALCAP protocols [ALCAP not shown]) (Iu Release Complete).

10. Procedure is concluded from UMTS point of view by CN sending MAP/E message Send End Signal Response (this message is not sent until the end of the call).

9.15.2 GSM/BSS ( UTRAN

This example shows how handover (Hard Handover) is performed from GSM/BSS to UMTS between a UMTS CN and a 2G-MSC.

Note: Procedures between CN and MSC, and between MSC and BSC are out of the scope of WG3, and are only included for clarity.
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1. The BSC sends Handover Required message to the GSM MSC.

2. The MSC sends MAP/E message Prepare Handover to the UMTS CN.

3. The CN sends RANAP message Relocation Request to the Target RNC.

4. Response Relocation Request Acknowledge is returned to the CN by the target RNC via RANAP.

5. MAP/E message Prepare Handover Response is sent by the UMTS CN to the MSC.

Note: Step 6&7 follow normal GSM procedures and are shown only for clarity.

6. When target RNC has detected the UE, RelocationDetect message is sent to the CN node.

7. When the RRC connection is established with the target RNC and necessary radio resources have been allocated the UE sends RRC message Handover complete to the target RNC.

8. Once complete the target RNC sends RANAP message Relocation Complete to the CN.

9. CN sends MAP/E message Send End Signal Request to the MSC.

10. The MSC sends Clear Command message to the BSC.

11. The BSC responds with Clear Complete message to the GSM

12. The MSC sends MAP/E message Send End Signal Response to the UMTS CN to conclude the procedure (this message is not sent until the end of the call). 

Note: The possibility to perform handover from GSM/BSS=>UMTS going directly in macrodiversity state (i.e.establishing directly multiple macrodiversity paths) is FFS

9.15.3. GPRS ( UTRAN

This section shows UTRAN signalling procedures for GPRS to UTRAN handover.
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1. The UE selects a UTRAN cell, reads system information, and initiates establishment of a NAS signalling connection.
See section UE Initiated Signalling Connection Establishment.

2. The NAS signalling connection between UE and CN can now be used for NAS message transfer (e.g. execution of security functions).
See section Direct Transfer.

3. After necessary CN-GPRS preparations (e.g. UE context information retrieval), CN initiates establishment of RAB(s).
See section Radio Access Bearer Establishment.

9.15.4 UTRAN ( GPRS, UE Initiated

This section shows UTRAN signalling procedures for UTRAN to GPRS handover initiated by UE cell reselection.
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1. The UE selects a GPRS cell, reads system information, and initiates establishment of UE-GPRS connection.

2. After necessary CN-GPRS preparations (e.g. UE context information retrieval), CN initiates release of Iu connection. SRNC releases the RRC connection.

9.15.5 UTRAN ( GPRS, Network Initiated

This section shows UTRAN signalling procedures for UTRAN to GPRS handover triggered by Serving RNC.
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1. Based on UE measurements, SRNC triggers the handover to a GPRS cell by sending a Handover Command to the UE. UE initiates establishment of UE-GPRS connection.

2. After necessary CN-GPRS preparations (e.g. UE context information retrieval), CN initiates release of the RRC connection.

3. SRNC releases all resources reserved for the UE. 
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