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1. Scope

Based on the discussions in the last GERAN meeting and offline 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
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.

Source adopts the target 

Because of the introduction of PS Handover in GERAN A/Gb mode, the inter mode and inter RAT PS HO towards 3G or GERAN Iu mode shouldn’t cause impacts in the target system, i.e. the 3G or GERAN Iu mode nodes shouldn’t be affected by any changes due to the introduction of PS HO for GERAN A/Gb mode. 

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

For the Information transfer the following questions needs to be answered:

1. Which kind of information needs to be transferred?

2. Which information needs to be transferred during PS Handover, between which nodes?

Information, which needs to be transferred:

· PDP context(s) will possibly be removed in the next version, no relation to the container handling

· MM context includes security parameters (the current ciphering keys)

· ROHC context (consists of static and a dynamic part)

· XID parameters (LLC parameters, SNDCP parameters)

· PFC setup info if new mapping is performed

· Sequence number exchange

· Radio interface configuration including FLO configuration (when supported)

· GPRS Ciphering Algorithm (GEA)

Where the different information is available for the PS handover initiation and in which node the information is required is listed in the following table. 

	Information
	PS Handover Scenario
	Source Node
	Target Node
	Solution

	MM context
	All inter- SGSN scenarios
	Old SGSN
	New SGSN
	4.1

	PDP context
	All inter- SGSN scenarios
	Old SGSN
	New SGSN
	4.2

	XID parameters
	A/Gb -> A/Gb mode


	2G SGSN (new SGSN)
	MS
	4.3

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

	ROHC Context
	A/Gb -> A/Gb mode
	2G SGSN
	2G SGSN
	4.4

	
	Iu -> A/Gb mode
	3G RNC/BSS
	2G SGSN
	

	
	A/Gb  -> Iu mode
	2G SGSN
	3G RNC/BSS
	

	Sequence numbers
	All inter SGSN scenarios
	Old SGSN/ source RNC/BSS
	New SGSN/ target RNC/BSS
	4.5

	PFC setup info (target side)
	A/Gb  -> A/Gb mode
	Target system
	Source BSS /MS
	4.6

	
	
	
	
	

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

MS
	

	
	
	
	
	

	
	A/Gb - > Iu mode
	Target system
	Source BSS 
	

	Radio interface configuration including FLO parameters
	A/Gb -> A/Gb mode
	Source BSS
	Target BSS
	4.7

	
	
	Target BSS
	MS
	


4. Solution: Information transfer

4.1 MM context

MM context is transferred in the Prepare PS Handover Request between the SGSNs for all scenarios. As defined in GERAN#19 the 3G message  “Forward Relocation Request” is used between the SGSNs. This context is not directly related to the container handling, it is provided for completeness.

4.2 PDP context 

PDP context is transferred in the Prepare PS Handover Request between the SGSNs for all scenarios. As defined in GERAN#19 the 3G message  “Forward Relocation Request” is used between the SGSNs. This context is not directly related to the container handling, it is provided for completeness.

4.3 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. 

4.4 ROHC context

Before a solution is defined how the ROHC context is transferred in the various PS Handover scenarios: A/Gb -> A/Gb mode, Iu -> A/Gb mode and A/Gb -> Iu mode it needs to be clarified whether it is practical to transfer the ROHC context for all scenarios e.g. for inter RAT PS Handover as well. 

In 3G in case of a combined hard handover and SRNS Relocation (inter SGSN) the ROHC context is not transferred, a re-initialization on the target side is performed. The reason for that is based on the fact that the ROHC context is stale after the transfer via the CN. In case of Soft Handover the ROHC context is provided in the Relocation Commit message via the Iur interface (triggered after PS Handover Command) directly between the RNCs. 

Considering the PS Handover scenario from GERAN A/Gb to UTRAN, there is no interface between these two RATs there is the same situation as in 3G for combined Hard Handover and SRNS Relocation. 

The remaining question is whether the ROHC context needs to be transferred via the CN with the risk that the ROHC context is stale or a re-initialization as in 3G will be performed. If the dynamic part of the ROHC context is stale, the data transfer is performed without compression! 

So the proposal is to only transfer the ROHC context in case of PS Handover within GERAN A/Gb mode. In all other scenarios (inter RAT, inter mode) a re-initialization should be performed instead.

In case of inter SGSN PS Handover in GERAN A/Gb mode the ROHC context could be transferred in the FORWARD SRNS context procedure in a new IE. 

A solution for ROHC context transfer, if desired, also for the other PS Handover scenarios (A/Gb mode – Iu mode, Iu mode -> A/Gb mode) is FFS. 

4.5 Sequence numbers

The following sequence numbers are required during the PS Handover procedure, to continue with the DL and UL transmission in the target side. 

In SNDCP/LLC ACK the 

· N-PDU sequence numbers

· G-PDU sequence numbers

are required.

In case delivery order is required the 

· G-PDU sequence numbers 

are required.

In order to provide the sequence numbers the Forward SRNS context procedure should be used. This procedure is defined in 3G for combined Hard Handover and SRNS Relocation to transfer sequence numbers between the RNC and the SGSN as well as between SGSNs. This procedure is triggered by the RNC after the reception of the Relocation Command. 

The usage of the Forward SRNS context procedure is also possible for the inter RAT and inter mode PS Handover scenarios.

4.6 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

As explained in [4] the PFI list could be included in the transparent container back to the s-BSS and then to the MS. The NSAPI-SAPI-PFI mapping info could be included in a separate CN to MS container see [4] for more details.

4.7 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.

5. Transparent Container CONTENT

Transparent Container for A/Gb mode PS Handover

Source BSS to Target BSS Transparent Information  (s-BSS to t-BSS)

· FLO parameters

· Active TBFs (to be discussed)

Target BSS to Source BSS Transparent Information (t-BSS to s-BSS)

· PFI list for the MS 

· CN to MS Container (XID, NSAPI-SAPI-PFI mapping) is part of the PS Handover Command

· Radio interface configuration including FLO configuration

Transparent Container for inter RAT/ inter mode PS HO

A/Gb mode -> Iu mode

Source RNC to Target RNC transparent Container (s-BSS -> t-RNC)

· FLO configuration

· Active TBFs  (to be discussed)

Target RNC to Source RNC transparent Container (t-RNC -> s-BSS)

· Radio interface configuration including FLO configuration

Iu mode -> A/Gb mode

Source BSS to Target BSS Transparent Container  (s-RNC -> t-BSS)

· Active TBFs (to be discussed)

· FLO configuration

Target BSS to Source BSS Transparent Container (t-BSS -> s-RNC)

· CN to MS Container (XID, NSAPI-SAPI-PFI mapping) is part of the PS Handover Command 

· PFI list for the MS

· Radio interface configuration including FLO configuration

The container handling, should be similar to the container handling in CS.

7. Summary

The following principles, which are seen as requirements for the container handling, needs to be agreed:

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.

· The 2G SGSN doesn’t store information e.g. UE RAC or START_PS values. The UE RAC is already included in the INTER RAT HO INFO and the START_PS value is already included in the Handover to UTRAN Complete message. Therefore the proposed handling in [6] for UE RAC and START_PS is not needed.

The following issues regarding the information transfer needs to be agreed:

Information Transfer

· The transfer of the MM and PDP contexts is performed for all scenarios in the Forward Relocation request message. 

· The sequence numbers for LLC ACK mode and PDP context with the QoS attribute delivery order required needs to be exchanged. The procedure, which should be used, is the Forward SRNS context procedure.

· The ROHC context should be transferred only for the inter SGSN PS Handover within GERAN A/Gb mode. The exchange of the ROHC context during inter RAT PS Handover is seen as an optimization and can be left out until such optimizations are justified.

· Target Radio interface configuration is transferred to source BSS/RNC.

Solutions how to exchange XID parameters are explained in [3] and a solution related to the PDP – PFC mapping is explained in [4]. The agreements can be taken in these contributions. The storage of UE RAC and START_PS in the 2G SGSN is not needed. Since both parameters are already included in the corresponding messages no further functionality is needed in other nodes [5].

It is the Siemens view that the principles summarized in this section should be followed for a container solution for PS Handover in A/Gb mode.
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