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Contents of “Transparent Containers” used in PS Handover 

1 Background

The current Conversational TR (Ref. [2]) describes two Transparent Containers, one in the forward direction and one in the reverse. The use of the containers and the needed contents have not been determined yet. Some recent contributions discuss related issues (Ref. [3], [4] and [5]).

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

To recap, 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.

2 Scope and outline

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. the middle nodes are future compatible with upgrades in the end points). See ref. [6] for more information.

One example of a container is the INTER RAT HANDOVER INFO, which is received from the mobile in the source cell of another RAT and transferred transparently to the target system. Another is the forward UMTS Source RNC to Target RNC Container, which carries the RRC Container IE (the RRC Container has three different contents, one being the INTER RAT HANDOVER INFO WITH INTERRAT CAPABILITIES). Yet another example is the Handover Command, which is sent transparently in the reverse direction from target BSS to MS/UE. This message is in turn embedded into the Target RNC to Source RNC Transparent Container. 

Between A/Gb-mode and Iu-mode systems there are four situations, as shown below:
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Note here that in the case of Inter-RAT/mode PS Handover the 2G-SGSN needs to be involved in:

a. Creating the forward and backward container in A/Gb to Iu PS Handover case

b. Decoding parts of the forward container in the Iu to A/Gb PS Handover case

The reason for this is that

a. Due to the different functional split of the Gb interface a lot of the information needed in the Inter-RAT container is 2G SGSN related or stored in the 2G SGSN (e.g. ciphering parameters, MS RAC etc.)

b. It is unnecessary (leads to extra delay, extra signalling) to first send down information to the BSS and then let the BSS send it up to the SGSN again.

c. For PS services in GERAN A/Gb mode the standard is currently designed so that the MS context in the BSS can be released when the MS is not active or move to a new BSS. All necessary parameters (e.g. MS RAC, PFCs) can always be downloaded again from the SGSN. This basic principle does not need to be changed with the introduction of PS Handover. Therefore the information to be used for future PS Handovers need to be stored in the SGSN. 

In case of A/Gb to A/Gb PS Handover this information will be sent directly between the SGSNs, therefore it cannot be considered a transparent container. For coding purposes however it is proposed to code the information in a container in order to align it with the Inter-RAT/mode handover case.

Outline

Chapter 3 looks at the source to target container

Chapter 4 looks at the target to source container

Both chapters start by looking at existing 3GPP R5 containers and then studies what information is needed in the PS handover case.

3 Source to target container data

3.1 Source to target GERAN A/Gb mode container
The proposal is that the container used in PS Handover when the target is a GERAN A/Gb mode cell should be split into two parts. One part contains BSS related information and should be forwarded transparently to the target BSS by the target SGSN in the BSSGP Handover Request message. The other part should be decoded in the target SGSN and the information elements needed for future PS Handovers should be stored there.

3.1.1 BSS information

The only information so far identified in the BSS information, is the information related to the radio channel configuration in the old cell (e.g. FLO configuration). This information is sent in the forward direction in order to optimize the PS Handover message in the case the target BSS wants to use the same or similar configuration in the target cell. In case of Iu mode to A/Gb mode PS Handover is expected that this information element will be empty.

3.1.2 SGSN information

In this container it is expected that all other parameters that are currently not transferred directly between the SGSNs in the “Forward Relocation Request” message should be transferred.

This may include:

1. Current NSAPI-PFI mapping (PS Handover A/Gb to A/Gb)

2. Security related parameters

3. Sequence numbers (PDCP/N-PDU)

More work is needed to specify in details which information elements should be included.

Some of the information elements in this container will be related to optimizations and are not mandatory. This includes elements that are only available in the case of A/Gb to A/Gb PS Handover. It is however assumed that the same coding will be used regardless of source system.

3.2 Source to target Iu mode 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 final coding of this container needs to be done by the source SGSN (in the A/Gb to Iu case). It is FFS if any information in the “Source RNC to Target RNC Transparent Container” needs to provided by the source BSS to the source SGSN in the BSSGP Handover Required message.

4 Target to source container data

4.1 Target GERAN A/Gb mode to Source container

It is proposed that the Target to Source container in the case when the target system is GERAN A/Gb mode will be generated by the target SGSN and contain at the minimum a PS Handover message consisting of two logical parts. One part contains the radio resource assignment (per PFI), system information etc. provided by the target BSS and passed transparently through the SGSNs and source system. The other part contains SGSN related information like N-SAPI/SAPI/PFI mapping, SNDCP/LLC related information as determined by the Target SGSN and 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 this container should be transferred transparently through the source SGSN to the BSS/RNC where the container is decoded and the PS Handover message part is sent to the MS. So far no parameters, other than the PS Handover message itself, have been identified that needs to be provided transparently to the source BSS or RNC however if any parameters should be discovered they can also be transferred in the container.

Example:

The target BSS has allocated resources for the MS in the target cell and send this resource allocation etc. in a BSS to MS container to the target SGSN in the BSSGP PS Handover Request Ack message. The target SGSN creates a PS Handover Command message in two logical parts and puts it in Target SGSN to Source container. The container is later decoded in the source BSS or RNC and sent in the PS Handover Command message contained there in to the MS (it would in the UTRAN/GERAN Iu mode case be tunnelled in a RRC message). 

In case the PS Handover is within the same SGSN it is expected that the SGSN part of the PS Handover command will be empty. This allows for the optimised intra BSS PS Handover.

4.2 Target UTRAN/GERAN Iu mode 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 decode the container and send the PS Handover message to the MS.

Note: Some changes to existing Iu mode only containers is probably needed in order to follow the principle that the source adapts the coding according to the target. The main content of the container i.e. the PS Handover command will still be coded according to the target system.

Note: The backward container does not need to be decoded by the 2G SGSN and can be passed transparently to the BSS. It could however for symmetry reasons be considered if the 2G SGSN should decode the backward container also and send the Handover command as a separate IE to the BSS.
5 Conclusion

This paper proposed some changes/clarifications to the assumption in the Stage 2. The main change is to allow the 2G SGSN during PS Handover to be involved in the coding and de-coding of the Forward direction container (include Ciphering related info, N-SAPI/PFI mapping, MS capabilities etc.). In addition the 2G SGSN is also made responsible for coding the Backward direction container (including the PS Handover Command). The motivation for this is that this is mostly aligns with the existing functional split over the Gb interface. 
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