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1. Scope

Based on the discussions in the last GERAN meeting regarding container handling for PS Handover this paper analyses which information is to be transferred and required in the target system, the source system and in the MS during the PS HO procedure.

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

1. Which kind of information is required in which nodes?

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

3. How can the information be transferred taking into account, which capabilities/protocols are implemented in the individual nodes?

Based on this information and based on the capabilities of the BSS/RNC (2G SGSN, 3G SGSN) solutions are presented and impacts are considered in this paper.

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. This requirement takes into account that the source adapts to the target principle is still valid. 

Another issue to be considered is for which peer node the information is needed: for the MS (also transparent for BSS/RNC) and/or the BSS/RNC?

2. Information to be transferred

Which information to be transferred:

· PDP context(s)

· MM context 

· ROHC context

· XID parameters (LLC parameters, SNDCP parameters)

· Mapping PDP -> PFC contexts -> new PFI list (SAPIs) if new mapping is performed

· Sequence number exchange

· FLO configuration

Comments:

The MM contexts includes security parameters (the current ciphering keys) 

The IOV UI value is part of the XID parameters. 

The ROHC context consists of static and a dynamic part. 

3. Information Transfer 

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. 

Terms:

A/Gb mode: GERAN A/Gb mode

Iu mode: GERAN Iu mode and UTRAN Iu mode

This table also includes, how the information is transferred between the source and the target node. 

	Information
	PS Handover Scenario
	Source Node 
	Target Node
	Information Transfer 
	Solution

	MM context

(e.g. Security parameters)
	All inter- SGSN scenarios
	Old SGSN
	New SGSN
	IE in Prepare PS HO Request/Forward Relocation Request via the Gn interface
	*

	PDP context (e.g. NSAPI)
	All inter- SGSN scenarios
	Old SGSN
	New SGSN
	IE in Prepare PS HO Request/forward Relocation Request via Gn interface
	*

	XID parameters

e.g. IOV UI
	A/Gb mode -> A/Gb mode


	2G SGSN (new SGSN)
	MS
	IE in Handover Request +

Transparent Container [3] 
	3.2

	
	Iu mode-> A/Gb
	2G SGSN (new SGSN)
	MS
	IE in Handover Request +

Transparent Container [3]
	3.2

	ROHC Context
	 A/Gb mode -> A/Gb mode
	2G SGSN
	2G SGSN
	IE in Forward SRNS Context Procedure
	3.4

	
	Iu mode-> A/Gb mode
	3G RNC/BSS
	2G SGSN
	Transparent Container in Forward SRNS Context Procedure + IE in Forward SRNS Context ACK
	3.4

	
	A/Gb mode -> Iu mode
	2G SGSN
	3G RNC/BSS
	IE in PS HO Command+ transparent container in Forward SRNS Context Procedure
	3.4

	Sequence numbers 
	All inter SGSN scenarios
	Old SGSN/ source RNC/BSS
	New SGSN/ target RNC/BSS
	IE in Forward SRNS Context procedure
	3.4

	PFI/PFC list (source system)
	A/Gb mode -> A/Gb mode
	Source BSS
	Target BSS
	Transparent Container
	3.1

	FLO parameters
	 A/Gb mode -> A/Gb mode
	Source BSS
	Target BSS
	Transparent Container 


	3.1

	New PFI list (target system)
	A/Gb mode -> A/Gb mode
	Target BSS
	Source BSS /MS
	Transparent Container (BSS and CN part)
	3.3

	
	
	
	
	CN Container IE + transparent container
	3.2

	
	Iu mode -> A/Gb mode
	Target BSS
	Source RNC/ MS
	Transparent Container (BSS and CN part)
	3.3

	
	
	
	
	CN Container IE + transparent container
	3.2


*Not scope of this document.

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

· Transparent container 

· Source RNC to Target RNC Transparent Container

· Target RNC to Source RNC Transparent Container

· Old BSS to New BSS transparent container

· New BSS to Old BSS transparent container
· RRC Container: included in the Source RNC to Target RNC Transparent Container and Target RNC to Source RNC Transparent Container. The content of this container is determined for the MS.

· Forward SRNS Context procedure 

3.1 Transparent Container

Transparent Container A/Gb mode <-> A/Gb mode direction 

Source BSS to Target BSS Transparent Container  (Source system to target system)

· FLO parameters

· PFI list

Target BSS to Source BSS Transparent Container (Target system to source system)

· PFI list for the MS and the BSS (modified PFI list if new mapping was performed by the target system)

· XID parameters for the MS (including new LLC SAPIs and SM Container (NSAPI-SAPI mapping)) provided in the PS Handover Request message

The t-BSS receives the XID Command from the CN, which is then included in the target BSS to source BSS transparent container (see [3] for more details). 

3.2 CN Container IE + Transparent Container

The basic principle is that the CN (either old SGSN or new SGSN) provides additional information in a “CN Container IE” during the PS Handover procedure to the source BSS or target BSS, which then includes this information in the appropriate coding in the transparent container (either from the source to the target system or contrary). 

Following information needs to be provided by the CN:

· XID parameters (LLC and SNDCP settings)

· ROHC context

The XID parameters are included in the XID command message, which is included in the PS Handover Request by the 2G SGSN (new SGSN in the Iu mode -> A/Gb mode PS Handover scenario). The target BSS then includes this information in the transparent container. 

The XID command is also sent during GERAN A/Gb mode inter SGSN PS Handover scenarios. 

The ROHC context is included in the PS Handover Command by the 2G SGSN (old SGSN in the A/Gb mode -> Iu mode PS Handover scenario) and is sent to the source BSS, which then sends this information in the transparent container to the source side.

The different handling of the XID parameters compared to the ROHC context is due to the different destinations of those parameters. For instance the XID parameters are not needed in the source BSS, therefore the target BSS should include this information in a container, which is even transparent for the s-BSS (RRC Container like), because this information is only needed by the MS. The advantage is that the Iu mode to A/Gb mode PS Handover scenario should then also be captured without any modification inside the source nodes.

This leads to the following information exchange, which should be included with respect to the PS Handover scenario: 

Transparent Container A/Gb mode -> Iu mode direction

Source RNC to Target RNC transparent Container (Source system to target system)

· ROHC context as RRC Container (included by the s-BSS)*
Target RNC to Source RNC transparent Container (Target system to source system)

Transparent Container Iu mode -> A/Gb mode direction

Source BSS to Target BSS Transparent Container  (Source system to target system)

· ROHC (is included because of 3G RNC)*
The ROHC context is received by the t-BSS and is to be sent to the 2G SGSN (Forward SRNS ACK).

Target BSS to Source BSS Transparent Container (Target system to source system)

· XID parameters for the MS provided in the PS Handover Request message

· PFI list for the MS and the BSS (modified PFI list if new mapping was performed by the target system)

*The ROHC context is included in the transparent container if the container is sent in the Forward SRNS Context procedure.

More details about ROHC context transfer are in section “Forward SRNS Context” procedure.

3.3 Container (including BSS part and CN part)

The basic idea is to have one Container, which includes a BSS part and a CN part. This container is transparent to the 3G CN only. Two different containers are used; the forward container (source system to target system) and reverse container (source system to target system). More details are in [2].

Container A/Gb mode -> Iu mode direction

Forward Container (Source system to target system)

· BSS part (included by the BSS)

· 2G SGSN part (coded in RRC): ROHC context

In this case the 2G SGSN has to include the CN part of the container, but the coding is in RRC. Note that this container is not needed in the BSS, but in the MS. 

Reverse Container (Target system to source system)

Container Iu mode -> A/Gb mode direction

Forward Container  (Source system to target system)

· RNC part (the 2G SGSN has to decode RRC)

Reverse Container (Target system to source system)

· XID parameters for the MS provided in the PS Handover Request message

· PFI list for the MS and the BSS (modified PFI list if new mapping was performed by the target system)

In this scenario the 2G SGSN has to interpret the RRC part of the container, which is coded in RRC. This is also the case if the PFI list has to be added by the SGSN, which is needed for the MS and the BSS.

3.4 Forward SRNS Context procedure

This procedure is defined in 3G for combined Hard Handover and SRNS Relocation to transfer RAB context IE (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. In case of an inter RAT PS Handover the ROHC context is not transferred (re-initialization on the target side). 

In case of Soft Handover RAB context and the ROHC context is provided in the Relocation Commit message via the Iur interface (triggered after PS Handover Command). 

The concept for inter RAT is based on the fact that the ROHC context is stale after the transfer during the CN instead if the transfer directly between RNCs. 

But in the following two possible solutions were considered:

3.4.1 CN Container IE + Transparent Container

For GERAN A/Gb PS Handover this procedure should be used to transfer the following information between the SGSNs:

· Sequence numbers for G-PDUs, N-PDUs if needed.

· ROHC Context*
For 3G -> 2G PS Handover the ROHC context is provided by the 3G RNC as RRC Container within the source BSS to target BSS transparent Container and is sent from the source RNC to the target BSS. The target BSS should sent the ROHC to the 2G SGSN in the Forward SRNS Context ACK message to the 2G SGSN.

In case of 2G -> 3G PS Handover the old SGSN provides the ROHC context to the s-BSS in the PS Hanover Command, which includes the ROHC context as RRC Container in the source RNC to target RNC transparent Container. 

* It is proposed to include the ROHC context in GERAN A/Gb mode PS Handover directly as IE in the Forward SRNS Context message. 

3.4.2 Coding/Decoding by the SGSN 

Another possibility is that the 2G SGSN receives the ROHC context as the 3G RNC sends the ROHC context or the 2G SGSN sends the ROHC context that the 3G RNC is able to translate the ROHC context. The ROHC context is then transferred directly between the two involved nodes but in this solution the 2G SGSN has to code or decode the ROHC context in RRC in order that the 2G SGSN could interpret and the 3G RNC could interpret the ROHC info. The main disadvantage of this method is that the 2G SGSN and to shift such a functionality to be more precise a radio interface protocol in the CN has to be avoided. 

4. Mapping of PDP -> PFC (target side)

There are two solutions, which are discussed:

New Mapping 

Based on the PDP contexts (NSAPIs) received form the old SGSN the new SGSN derives new PFCs and PFIs. 

The PFCs and PFIs are known by the SGSN as well as by the BSS in the target system. This information is required for the MS and for the source BSS.  Therefore the t-BSS includes the PFI list into the target to source transparent container, which is sent to the s-BSS. 

Additionally the data SAPIs, which are used in the target system, are also required in the MS. It is proposed to include the used SAPIs also in that information

There are the following different possibilities to report the outcome of the new mapping to the s-BSS and MS:

· Usage of the XID command: Due to the fact that the XID parameters are anyway needed, which includes the settings of the data SAPIs, the new SAPIs which are used by the SGSN are already included in this command. The only information, which is missing is the NSAPI-> SAPI mapping.  The NSAPI -> SAPI mapping could be included in a so-called transparent SM Container (not determined or the LLC layer nor for the BSS, but for the MS). The BSS anyway put the whole XID command in the transparent container and sends the information to the MS. 

· SM message on the source side: To inform the MS about the NSAPI -> SAPI mapping the old SGSN has to send a NAS message to the MS before the MS leaves the target cell. How this solution could work is ffs.

· Triggering of MS initiated PDP context modification, when the MS is in the target cell: In order to update all PDP contexts the MS has to trigger a PDP context modification as soon as the MS is in the target cell. The main disadvantage is that the DL traffic needs to be stopped and the PDP context modification procedure contributes to the service interruption times.

Old Mapping is maintained

In case the old mapping could be maintained only the outcome of the PS Handover resource allocation is needed (PFI list and result), which is sent in the transparent container from the t-BSS to s-BSS.

The main problem to use the old configuration (source system) is:

· The mapping between PDP contexts to PFCs is not specified with strict mapping rules. 

· It is not possible to force a 3G SGSN to perform the PFC/PFI and LLC SAPI settings correctly. 

Consequently the SGSNs of different vendors may perform the mapping differently. And in addition to this the new SGSN (2G SGSN) has to check whether the old SGSN is a 3G SGSN and whether the mapping is performed correctly.

5. Summary/Comparison

The following means are used anyway in all PS HO scenarios:

· Prepare PS HO Request

· Transparent container with new IEs 

· Forward SRNS Context procedure

Further means are required to transfer information (ROHC, XID parameters) for inter RAT and inter mode PS Handover and even for GERAN A/Gb mode PS Handover (new mapping PDP -> PFC contexts). In the following table these two different approaches are compared, the impacts for the BSS and CN are analysed:

1. Transparent Container + CN Container IE: CN provides information (ROHC, XID Command) in new IEs and BSS adds this information in the transparent container (end target is the MS)

2. Container (including BSS part and CN part)*: BSS and CN codes and decodes separately the container, the CN node either include information or has to interpret the provided information

*The second proposal (Ericsson) is explained in [2].
	
	Solution 3.2:

CN IE + transparent Container
	Solution 3.3:

Container (with BSS, CN part)

	Impacts
	2G
	2G->3G
	3G->2G
	2G
	2G->3G
	3G->2G

	BSS
	New IEs in
	-
	HO Command with ROHC
	HO Request with XID, Forward SRNS ACK with ROHC
	-
	-
	-

	
	Coding
	XID in trans. container to MS
	ROHC in trans. container to RNC -> MS
	XID in trans. container to MS
	BSS part
	BSS part
	BSS part

	
	Decoding
	-
	
	ROHC in transparent container to IE in SRNS ACK
	BSS part
	BSS part
	BSS part

	CN
	New IEs in
	Forward SRNS
	HO Command
	HO Request, Forward SRNS ACK
	CN part: ROHC (Gn)
	-
	-

	
	Coding
	2G like: ROHC (Gn), XID 
	2G like: ROHC 
	2G like: XID
	-
	CN part: ROHC, in RRC coding
	-

	
	Decoding
	2G like: ROHC (Gn)
	-
	2G like (ROHC)
	-
	-
	CN part:

ROHC (RRC decoding), new Mapping PFCs, XID decoding (RLC/MAC)


ROHC context transfer 

Before a decision is felt in GERAN how to transfer the ROHC context is should be first clarified whether the context should be transferred anyway taking into account that the context is possibly stale after the transfer. It makes no sense to invent a mechanism for ROHC context transfer for inter RAT and inter mode PS Handover scenarios and there exist the risk that the dynamic part of the ROHC context is not valid anymore on the target side.  

In case the ROHC will be transferred the solution explained in 3.2 and in 3.4.1 should be used. 

Mapping PDP -> PFC

In case a mapping cannot be avoided for the PS Handover scenarios, then further information (PFIs, SAPIs, NSAPI -> SAPI mapping) is required in the MS (before the MS moves to the target cell). The PFI list, which is known by the t-BSS can be included in the transparent container. The SAPI and NSAPI -> SAPI info can be included in the XID command, which will be sent in the HO Request in the target side to the t-BSS. The t-BSS includes the XID command in the transparent container, which is sent to the s-RAN node (s-BSS or s-RNC). And the s-RAN node will then sent this info to the MS. 

Information Transfer

From a CN point of view solution 3.2 is the preferred one, because this solution doesn’t require a RLC/MAC or RRC coding/decoding of transferred information. To introduce such functionality in a CN node should be avoided. 

Therefore the solution where the CN provides additional information e.g. XID command, ROHC context or new PFCs in further IEs (or CN container in 2G style) should be used. 
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