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“Transparent Containers” used in PS Handover 

1 Background

The current PS Handover Stage 2 (Ref. [2]) describes a number of Transparent Containers, both in the forward direction and in the reverse direction. The use of the containers and the needed contents have not been determined yet. 

This paper proposes changes to the currently assumed contents (Ref. [2]) 

To recapitulate, the intra-GERAN signalling during the preparation phase is described in Ref. [2] as follows:
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Figure 1: Conversational PS Handover - Preparation Phase; Inter SGSN case

The transport path for the transparent containers, as they are currently described, are shown with a blue and a red arrow for the forward and reverse container, respectively.

It can be noted that this is very similar to 23.060 (Ref. [1]), but there it is based on the functional split of the Iu-interface. In the Gb-based architecture the combined BSC- and 2G-SGSN-nodes perform (approximately) the same task as the RNC.

There are several “containers” in the present 3GPP standards, based on the rationale that transparency reduces the dependencies and system complexity, since only end points must interpret the contents (i.e. since the middle nodes do not interpret the content of transparent containers they are always future compatible with upgrades in the end points). See ref. [5] for more information.

2 Data transferred from 2G-SGSN and BSS (A/Gb) to RNC

As an example, we take some information from the “Source RNC to Target RNC Transparent Container” when used to transfer information to the target RNC during an inter-RAT handover from GERAN A/Gb mode to UTRAN. The complete content of this container is presented in the Appendix.

Based on the functional split we can judge which node that shall supply the different IEs to the container. Examples of data to be supplied by the 2G-SGSN are:

· UE Security Information (e.g. START PS)

· UE Radio Access Capability

3 Source to target container data
3.1.1 Source BSS to Target BSS Transparent Container

The information so far identified for this  container is the information related to the radio channel configuration in the old cell (e.g. FLO configuration) and UTRAN related security information (i.e. UE Radio Access Capability, START PS). The container is generated by the source RNC/BSS and is sent in the forward direction in order to optimize the resource allocation decisions made by the target BSS in case the target BSS wants to use the same or similar configurations in the target cell. In case of UTRAN or GERAN Iu mode to GERAN A/Gb mode PS Handover, it is expected that this container will only include the UTRAN related security information.

3.2 Source RNC to Target RNC Transparent Container

In case the target system is GERAN Iu or UTRAN it is assumed that the source system should to as large extent as possible try to provide the information currently specified in “Source RNC to Target RNC Transparent Container”. The coding of this container needs to be done by the source BSC (in the GERAN A/Gb to UTRAN/GERAN Iu case). This means that the source BSC must receive a copy of the SGSN stored information (e.g. UE Radio Access Capability, START PS) to be included in this container, prior to sending the PS Handover Required message. How to achieve this is out of the scope for this document, but is treated in ref. [6].

4 Target to source container data

4.1 GERAN A/Gb mode target to Source container

It is proposed that two reverse path containers be used in the case when the target system is GERAN A/Gb mode. One container (i.e. Target BSS to MS Transparent Container) includes the radio resource assignment information (per PFI), system information etc. provided by the target BSS and is passed transparently through the new SGSN and the source system. The other container (i.e. New SGSN to MS Transparent Container) includes SGSN related information like N-SAPI/SAPI/PFI mapping, SNDCP/LLC related information (XID parameters or resets) as determined by the new SGSN and is also passed transparently through the source system.

Regardless if the source system is GERAN A/Gb or UTRAN/GERAN Iu, it is proposed that the information provided in these containers should be transferred transparently through the old SGSN to the source BSS/RNC where they are included within the PS handover message sent to the MS (i.e. the reverse containers are not examined by the source BSS/RNC). 

Example:

The target BSS has allocated resources for the MS in the target cell and sends this resource allocation etc. in a Target BSS to MS Transparent Container to the new SGSN in the BSSGP PS Handover Request Ack message. The new SGSN then sends this container along with the New SGSN to MS Transparent Container back to the source system where they are included within the PS handover command sent to the MS in the source cell. For handover from UTRAN/GERAN Iu mode these reverse path containers will be included as information elements in the RRC message used to perform PS handover in the source cell. 

In case the PS Handover is within the same SGSN it is expected that the New SGSN to MS Transparent Container will be empty. This allows for the optimised intra BSS PS Handover.

4.2 UTRAN/GERAN Iu mode target to Source container

In this case the target system will generate a “Target RNC to Source RNC Transparent Container” that will be passed transparently to the source BSS. The source BSS will include this container as an information element in the RLC/MAC control message used to perform PS handover in the source cell.
Container overview

4.3 GERAN A/Gb -> GERAN A/Gb Containers  

The figure below illustrates the containers involved in a GERAN A/Gb to GERAN A/Gb PS handover:
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UTRAN to GERAN A/Gb Containers

The figure below illustrates the containers involved in a UTRAN to GERAN A/Gb PS handover:
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GERAN A/Gb to UTRAN Containers

The figure below illustrates the containers involved in a GERAN A/Gb to UTRAN PS handover:
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5 Conclusion

This paper proposes some changes/clarifications to the Stage 2. The main change is the introduction of specific containers for sending information from the 2G-SGSN in the backward direction. 
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Appendix: Contents of Source RNC To Target RNC Transparent Container

	IE/Group Name
	Presence
	Comment

	Source RNC To Target RNC Transparent Container
	C – ifUMTStarget
	

	>Inter RAT handover info with inter rat capabilities
	
	The coloured part is the “RRC Container” part.

	>>UE Information Elements
	
	

	>>UE security information
	OP
	

	>>>START-CS
	MP
	

	>>UE capability container
	OP
	

	>>>UE radio access capability
	MP
	

	  >>>> Access stratum release indicator
	CV-not_rrc_connectionSetupComplete
	

	  >>>>DL capability with simultaneous HS-DSCH configuration
	OP
	

	  >>>>PDCP capability
	MP
	

	  >>>>RLC capability
	MP
	

	  >>>>Transport channel capability
	MP
	

	  >>>>RF capability FDD
	OP
	

	  >>>>RF capability TDD
	OP
	

	  >>>>Physical channel capability
	MP
	

	  >>>>UE multi-mode/multi-RAT capability
	MP
	

	  >>>>Security capability
	MP
	

	  >>>>UE positioning capability
	MP
	

	  >>>>Measurement capability
	CH-fdd_req_sup
	

	>>>UE radio access capability extension
	MP
	

	>>>UE Specific Behaviour Information 1 interRAT
	OP
	

	>>Non RRC Ies
	
	

	>>Radio Bearer IEs
	
	

	>>Predefined configuration status information
	OP
	

	>>Other Information elements
	
	

	>>UE system specific capability
	OP
	

	>>>Inter-RAT UE radio access capability 
	MP
	

	>>Failure cause
	OP
	

	>>Protocol error information
	CV-ProtErr
	

	>Number of Iu Instances
	M
	

	>Relocation Type
	M
	

	>Chosen Integrity Protection Algorithm
	O
	

	>Integrity Protection Key
	O
	

	>Chosen Encryption Algorithm
	O
	

	>Ciphering Key
	O
	

	>Chosen Encryption Algorithm
	O
	

	>Chosen Encryption Algorithm
	O
	

	>d-RNTI
	C - ifUEnotinvolved
	

	>Target Cell ID
	C - ifUEinvolved
	

	>Downlink Cell Load Information
	O
	

	>Uplink Cell Load Information
	O
	

	>RAB TrCH Mapping
	O
	

	>>RAB ID
	M
	

	>>RAB Subflow    
	M
	

	       >>> Transport Channel IDs
	
	

	          >>>> DCH ID
	O
	

	          >>>> DSCH ID
	O
	

	          >>>> USCH ID
	O
	

	          >>>> HS-DSCH MAC-d Flow ID
	O
	

	   >>CN Domain Indicator
	M
	

	>SRB TrCH Mapping
	O
	

	>>SRB ID
	M
	

	>>DCH ID
	O
	

	>>DSCH ID
	O
	

	>>USCH ID
	O
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