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1. Scope

Based on the discussions in the last GERAN meeting and offline discussions regarding container handling for PS Handover this paper includes principles for the container handling which needs to be taken into account before a container handling is defined. Additionally this paper analyses which information needs to be transferred during the PS Handover and which are required in the target system, the source system and in the MS during the PS HO procedure and consequently provides insight how these information is transferred.

2. Principles

Transparent container handling

In the following possible solutions to exchange information are explained. Existing procedures and already defined containers, which are re-used:

Transparent containers 

· Source RNC to Target RNC Transparent Container

· Target RNC to Source RNC Transparent Container

· Old BSS to New BSS transparent information

· New BSS to Old BSS transparent information
· Layer 3 Container Information
All these containers are transparent for the CN. The CN neither opens the container nor extract or include information in the container. The storage of information from the container is also not the task of the CN. As soon as the CN node includes or extracts information form the transparent container, the principle of the transparency is lost. 

The principle of the transparent container is related to the storage of information as well ->

Information storage in the CN

The CN doesn’t store information neither from the transparent containers nor from the RRC containers. In addition to this the SGSN doesn’t store information, which needs to be provided to the BSS following request of the BSS.

RRC Container handling

To extract/include information in the INTER RAT HANDOVER INFO and INTER RAT HANDOVER INFO WITH INTER RAT CAPABILITIES is not task of the 2G SGSN. A 2G SGSN doesn’t deal with radio interface protocols. If this principle is not kept the SGSN has to implement RRC functionality in order to interpret, to code and to decode these RRC Containers. Furthermore a kind of error handling seems to be required as well. 

Node responsibilities

The s-BSS/s-RNC is the node, which creates the transparent containers and the t-BSS/t-RNC is the node, which processes the transparent container. For the SGSN the containers are transparent.

3. Information to be transferred

	Information
	PS Handover Scenario
	Source Node
	Target Node
	Solution

	XID parameters
	A/Gb -> A/Gb mode


	2G SGSN (new SGSN)
	MS
	3.1

	
	Iu -> A/Gb mode
	2G SGSN (new SGSN)
	MS
	

	PFC setup info (target side)
	A/Gb  -> A/Gb mode
	Target system
	Source BSS /MS
	3.2 

	
	
	
	
	

	
	Iu  -> A/Gb mode
	Target system
	Source BSS/

MS
	

	
	
	
	
	

	Radio interface configuration including FLO parameters
	A/Gb -> A/Gb mode
	Source BSS
	Target BSS
	3.3

	
	
	Target BSS
	MS
	


There is information (e.g. radio interface configuration), which needs to be transferred during the handover/relocation procedures in the transparent containers (e.g. Source RNC to Target RNC Transparent Container, Old BSS to New BSS transparent information) between RAN nodes already today and for GERAN A/Gb mode PS HO this containers will be needed as well.

In addition to this the table above shows that there is also need to exchange information e.g. XID parameters, PFC setup info between the CN and the MS as well prior the MS leaves the source cell. Therefore the need of a so-called CN to MS Container is required to include e.g. XID parameters and PFC setup info. 

The content is included by the new SGSN and needs to be transferred to the MS. In this section the information is listed, which needs to be included, the solution how to transfer this CN to MS Container between the new SGSN and the MS is analyzed in section 4.

3.1 XID parameters

The XID parameters transfer in case of Iu -> A/Gb mode and A/Gb -> A/Gb mode PS Handover is explained in [3]. One possible solution proposed in this document is to provide the XID Command in a CN to MS Container in the PS HO Request to the target BSS. The t-BSS includes this CN to MS Container in the radio interface message, within the transparent container, which is sent in the HO Request ACK, the Prepare PS Handover Response and PS Handover Command to the s-BSS. The s-BSS sends this information (radio interface message as assembled by the t-BSS) in the PS HO Command message to the MS. The container (XID command) is transparent for the s-BSS/s-RNC. 

This solution is applicable for all PS Handover scenarios, e.g. also the inter RAT scenarios without changing of the source RAT.

3.2 PFC setup info (target side)

The following information related to PDP and PFC contexts will be transferred, taking into account that between SGSNs the information exchange is transferred on PDP context level, between SGSN and BSS on PFC level. 

· Old SGSN and new SGSN: 
PDP contexts

· New SGSN and t-BSS: 
PFCs to be created and allocated

· t-BSS and new SGSN: 
PFCs setup list, PFCs failed to setup list

· New SGSN and old SGSN: 
TEIDs for DL, NSAPIs no resources in the target side

The needed information in the source system is (for more detail see [4]): 

· Old SGSN and s-BSS: 
PFCs setup list, PFCs failed to setup list
The following information is needed in the MS:

· PFI list

· NSAPI – SAPI – PFI mapping

A more detailed explanation is in document [4].

3.3 Radio interface configuration

Source to target: FLO configuration (if FLO is supported by source). The FLO configuration includes the following:  Description of transport channels, transport formats, transport formats combinations, mapping of TBFs to transport channels.

Target to source: Radio interface configuration including FLO configuration. The Radio interface configuration includes a description of the allocated resources, assigned TFIs, USFs etc.

4. Solutions for to transfer the CN to MS Container 

This section described two different possibilities to transfer the CN to MS container from the new SGSN to the MS:

· From the t-SGSN to the t-BSS, which puts it into the transparent container to the s-RAN node and to the MS. (preferred Siemens solution)

· From the t-SGSN via Gn and Iu/Gb interface to the s-RAN node and to the MS. (preferred Nokia solution)

Both possibilities are described in the following sections:

4.1 CN to MS Container within transparent container
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1. New SGSN sends the CN to MS Container in the HO Request message to the t-BSS

2. T-BSS assembles air interface message incl. CN to MS Container + radio related info
3. T-SGSN copies the transparent container from Gb interface message HO Request ACK to the Gn interface message Forward Relocation response (without interpretation)

4. The transparent container is sent via the Forward Relocation Response to the s-SGSN 

5. S-SGSN copies transparent container into HO/Relocation Command (without interpretation)

6. S-RAN node: target RAT air interface message is copied Into the source RAT air interface message without interpretation 

7. S-RAN node sends source RAT air interface message to the MS
[image: image2.wmf]Air interface message new RAT

PS Handover Request

Air interface message new RAT

Target BSS to source BSS container

Air interface message new RAT

Reloc

. Command or

PS Handover 

Cmd

Target BSS to 

source BSS container

Air interface message new RAT

CN to MS

Container

Air interface message source RAT

Air interface message new RAT

CN to MS

Container

CN to MS

Container

CN to MS

Container

CN to MS

Container

CN to MS

Container

T

-

SGSN

T

-

BSS

T

-

BSS

S

-

BSS/RNC

S

-

BSS/RNC

MS

Air interface message new RAT

PS Handover Request

Air interface message new RAT

Target BSS to source BSS container

Air interface message new RAT

Reloc

. Command or

PS Handover 

Cmd

Target BSS to 

source BSS container

Air interface message new RAT

CN to MS

Container

Air interface message source RAT

Air interface message new RAT

CN to MS

Container

CN to MS

Container

CN to MS

Container

CN to MS

Container

CN to MS

Container

T

-

SGSN

T

-

BSS

T

-

BSS

S

-

BSS/RNC

S

-

BSS/RNC

MS


· The new SGSN sends the PS Handover request, which includes the CN to MS container to the Target BSS

· The target BSS builds the air interface message and includes the CN to MS container and the radio related part.
· The target BSS assembles the Target BSS to source BSS container and includes the Air Interface message.

· The Target BSS to source BSS container is sent transparently to the Source BSS/RNC via the new and old SGSN without impacting the old and the new SGSN s these are transparent related to the transparent container.

· When the source BSS/RNC receives the Relocation Command/PS Handover Command, the air interface message from the new RAT is copied into the source RAT radio interface message.

· The MS has the Air interface command available and can extract the CN to MS container
Impacts of this solution:

Affected Nodes: 

· Each node in the target system (old SGN, target BSS) is impacted.

Gn- interface

· Re-use of UTRAN Container IE in the Forward Relocation Response to transfer transparent container from the new SGSN to the new SGSN is possible 

Iu-interface

· Transparent container target RAN to source RAN (e.g. Layer 3 Information) (including CN to MS container) in the Relocation Command to the s-RNC (3G to 2G PS HO) is needed 
The transparent container, which is used anyway to pass radio related information needs to be defined/re-used:

· Target BSS to source BSS transparent Information

· Layer 3 Information
4.2 CN to MS Container with Gn and Iu/Gb interface
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· When the target BSS receives the PS Handover Request message, the Target BSS assembles the air interface command.

· The air interface command is included into the Layer 3 information and sent to the new SGSN in the PS Handover Request Acknowledge message.

· The new SGSN sends the Forward Relocation Response message to the old SGSN. This message includes the Layer 3 information and the CN to MS container

· The old SGSN sends the two containers (CN to MS Container + transparent container) in the Relocation Command or PS Handover Command to the Source BSS/RNC 

· The source BSS/RNC extracts the air interface command from the Layer 3 information and puts that into the Source RAT air interface command. The Source BSS/RNC adds also the SGSN to MS container from the Gb/Iu interface message into the Air interface message of the source RAT.

· The MS extracts the Air Interface message and the CN to MS container

Impacts of this solution:

Affected Nodes:

· T-BSS assembles radio related part (transparent container)

· T-SGSN includes CN to MS container as new IE in the Gn interface message Forward Relocation Response

· 3G SGSN is impacted (3G->2G PS HO), copies CN to MS container and transparent container in Iu interface message Relocation Command

· S-RAN node (s-RNC, s-BSS) performs the assembly of the two containers and the air interface message to source RAT, the final assembly of the air interface message is done in both RAN nodes

Gn interface

· CN to MS Container IE definition is needed in Forward Relocation Response

· Re-use of UTRAN Container IE in the Forward Relocation Response to transfer transparent container from the new SGSN to the new SGSN is possible
Iu interface
· CN to MS Container IE Definition in RANAP needed

· Inclusion of the CN to MS Container IE in the Relocation Command message 

· Transparent container target RAN to source RAN (e.g. Layer 3 Information) (including CN to MS container) in the Relocation Command to the s-RNC (3G to 2G PS HO) is needed
The transparent container, which is used anyway to pass radio related information needs to be defined/re-used:

· Target BSS to source BSS transparent Information

· Layer 3 Information
Gb no impact

5. Summary

The following principles, which are seen as requirements for the container handling, needs to be agreed, which are related to both proposed solutions. 

Principles

· Transparent Container principle should be maintained, i.e. the CN only forwards the transparent containers. The CN does neither open a transparent container nor does the SGSN extract or include or store any information from the container. 

· The 2G SGSN never handles RRC or RLC/MAC information or never interprets radio related information.

So the transparent container e.g. Source RNC to Target RNC Transparent Container, Old BSS to New BSS transparent information are kept transparent and even the RRC is not interpreted by a CN node.

Besides this transparent container (used between RAN nodes), it was shown that a CN to MS Container is needed as well to transfer information e.g. XID parameters, PFC info (NSAPI – SAPI mapping), between the SGSN and the MS. 

There are two solutions analyzed in this document how the transfer could be performed:

· SOLUTION 1) 
From the t-SGSN to the t-BSS, which puts the CN to MS Container together with the radio related information  into the transparent container to the s-RAN node and to the MS. 

· SOLUTION 2)
From the t-SGSN via Gn and Iu/Gb interface to the s-RAN node (s-RNC/s-BSS) and to the MS. 

The used transparent container for solution 1 to transfer the CN to MS container and radio related information could be:

· Target BSS to source BSS transparent Information

· Layer 3 Information,

which are currently defined for the CS domain. A re-use for the PS domain is needed as well.

The impacts with respect to involved nodes and interfaces are summarized here:

The main advantage of solution 1 is that this solution is applicable for GERAN A/Gb mode and interRAT PS HO. This solution has no impact on the 3G system (RNC and 3G SGSN). Solution 1 has impact on the Gb interface and in the t-BSS as well as 2G SGSN. 

In comparison to solution 1 solution 2 has impact on the 2G SGSN and t-BSS, as well as to the s-RNC and 3G SGSN (3G -> A/Gb mode PS HO); this solution assembles the information needed in the MS in the t-BSS and again in the s-RAN node and affects both RAN nodes. Additionally this solution modifies the Gn interface as well as the Iu interface.

Solution 1 has less impact and follows current principle that target side prepares everything for the source side, which only sends the prepared info to the UE.

The preferred Siemens solution to transfer the CN to MS container to the MS is solution 1 (CN to MS container included in the transparent container).
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