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Transfer of the Exchange Identification (XID) Command during PS Handover 

The XiD Command during PS handover in GERAN A/Gb mode should be sent from the SGSN in the target cell to the MS prior to the cell change. The MS will send the XiD response to this SGSN upon moving to the target cell (for further information see [GP-041557]).

There have been 2 main solutions presented for the transfer of the XiD Command:

· XiD Command is send by the target SGSN to the Source SGSN which subsequently forwards it to the MS as presented in GP-041510, GP-041562;

· XiD Command is send by the target SGSN first to the target BSS and thereafter as part of the radio network container to the Target SGSN as presented in GP-041424. Target SGSN afterwards forwards the container to Source SGSN which subsequently forwards it to the MS;

In TSG GERAN#20 meeting it seemed that the favorable solution was ‘Solution 1’ presented in GP-041424. XiD Command is sent from the new SGSN to the target BSS in the PS Handover Request message and the target BSS includes this message, i.e. so called CN to MS container without processing it in the transparent container to be send to the MS. The main advantage of this solution is that it has less impact on the specified procedures and follows current principle that target side prepares the handover command for the source side, which needs to forward this further to the mobile station. However this solution is not complete as it does not solve the problem of sending of a XiD Command only for the setup BSS PFCs, i.e. XiD Command will be sent for the Failed to Setup PFCs to the MS in the PS Handover Command message over the air interface as well resulting in a waste of radio resources as well as a large PS Handover Command message. 

This paper proposes a mechanism for transferring the XiD command between the SGSN in the target cell and target BSS only for the accepted BSS PFCs during PS handover preparation phase. Target BSS sends this command further to the MS in the source cell as described in the GP-041424. 

In this paper a solution to this problem is presented. This solution is a complete one as it avoids the problems identified with Solution 1 in GP-041424 while still keeping the same advantages. 

It has to be noted that the solution presented in GP-041510, GP-041562 does not have the particular problem, but in these solutions the XiD Command will not be sent to the target BSS. 

1. Exchange Identification (XID) transfer mechanism for the accepted BSS PFC

The SGSN may create XiD Command before sending the PS Handover Request (see TS43.129) or upon receiving PS Handover Response (see TS43.129). However as described in Section 13 the SGSN will know the Setup PFCs and Failed to Setup PFC only upon receiving the PS Handover Request Response. As the data transfer during PS handover procedure may continue only for the Setup PFCs the MS will only need to receive in the PS Handover Command the XiD Command related to these PFCs and not the XiD Commands for all the PFCs as proposed in GP-041424. 

In order to enable sending of the XiD Command only for the Setup PFCs in the target cell there are two solutions proposed:

1. Solution 1: introduction of the new BSSGP signaling messages on the Gb to indicate the Setup PFC to the SGSN prior to the PS Handover Response message;

2. Solution 2: usage of existing BSSGP signaling messages on the Gb to indicate the Setup PFC to the SGSN prior to the PS Handover Response message;

1.1 Solution 1

In this solution new BSSGP signaling messages are introduced to indicate to the SGSN the Setup PFC prior to receipt of the PS Handover Response message. This solution is depicted in Figure 1.
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Figure 1 Signaling Messages for supporting XiD Command transfer mechanism

As depicted in Figure 1, there are 2 new messages compared to the signaling in the TR43.129 needed on the Gb interface to support the XiD Command transfer for the accepted BSS PFC only.  SGSN upon receiving a Forward Relocation Request during Inter-SGSN PS Handover will initiate PS Handover procedure by sending the PS Handover Request message to the Target BSS for all the active PDP contexts for which the SGSN decides to proceed with the PS handover. Target BSS creates the BSS PFC contexts and reports back to the SGSN the Setup PFC. SGSN, upon receiving the report message will have the knowledge on the status of the PFC subject to handover, i.e. Setup PFCs and Failed to Setup PFC. Based on the Setup PFCs the SGSN will send to the Target BSS an acknowledge message carrying the XiD Command for these PFC only. Target BSS will send the received command further as part of the transparent container as proposed in in GP-041424.

The description of the signaling flow depicted in Figure 1 is described below:

1. New SGSN upon receiving the Forward Relocation Request sends a PS Handover Request (Local TLLI, Cause, IMSI, Source Cell Identifier, Target Cell Identifier, MS Radio Access Capabilities, Source BSS to target BSS transparent container, PFCs To Be Set Up List, XiD Command Indicator) message to the target BSS. If the XiD Command Indicator is set than the target BSS receiving this message will have to send the BSS PFC setup status report to the new SGSN prior to the PS Handover Request Response message that indicates the Setup PFCs / Failed to Setup PFCs. If the XiD Command Indicator is not set than the target BSS shall send the PS Handover Request Response message.

2. The target BSS establishes an MS context, sets up the PFCs as indicated and reserves radio resources for one or more of the PFCs downloaded from the new SGSN. Due to resource limitations not all downloaded PFCs will necessarily receive resource allocation. The target BSS allocates TBFs for each PFC subject to handover that can be accommodated by the target BSS and sends the PS Handover BSS PFC Status Report to the new SGSN to indicate the Setup PFCs / Failed to Setup PFCs.

3. New SGSN upon receiving the PS Handover BSS PFC Status Report sends the XiD Command for each of the Setup PFCs to the target BSS in the PS Handover BSS PFC Status Report Ack message.

4. Target BSS after receving all the necessary information for the accepted PFCs shall send the PS Handover Request Acknowledge (Local TLLI, Cause, PFCs Setup/Failed to Setup, Target BSS to source BSS transparent container (including configuration of resources in target cell, XiD Command)) message to the new SGSN as proposed in GP-041424. Upon sending the PS Handover Request Acknowledge message the target BSS shall be prepared to receive downlink LLC PDUs from the new SGSN.  

1.2 Solution 2

Apart from the solution 1 above based on the same principle, i.e. that the SGSN sends the XiD Command to the target BSS only for the Setup PFCs, there is also a possibility to utilize existing procedures to achieve the same, i.e. sending of the XiD Command in the transparent container to the MS for the Setup PFCs only. This solution is depicted in the Figure 2 below.  
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Figure 2 Signaling Messages for supporting XiD Command transfer mechanism

In this solution the SGSN upon receiving a Forward Relocation Request during Inter-SGSN PS Handover, will initiate CREATE BSS PFC procedure to the Target BSS for all the active PDP contexts for which the SGSN decides to proceed with the PS handover. Target BSS creates the BSS PFC contexts as defined in TS48.018. SGSN, upon receiving the CREATE BSS PFC ACK / NACK respectively will have the knowledge on the status of the PFC subject to handover, i.e. PFCs Setup and Failed to Setup PFC. Based on the Setup PFCs the SGSN will send to the Target BSS the PS Handover Request carrying the XiD Command for these PFC only. Target BSS will send the received command further as part of the transparent container as proposed in GP-041424.

The description of the signaling flows depicted in Figure 2 is described below:

1. New SGSN upon receiving the Forward Relocation Request sends a Create BSS PFC Request [TS48.018] to the target BSS with an indicator that this BSS PFC is subject to PS handover. This indicator is a new Information Element that needs to be added to this message, such that target BSS knows that there will be a PS handover Request following BSS’s response, i.e. CREATE BSS PFC ACK related to this PFC.

2. Target BSS establishes an MS context, sets up the PFCs as indicated and reserves radio resources for one or more of the PFCs downloaded from the new SGSN. Due to resource limitations not all downloaded PFCs will necessarily receive resource allocation. The target BSS allocates TBFs for each PFC subject to handover that can be accommodated by the target BSS and sends the Create BSS PFC Ack / Nack respectively to the new SGSN to indicate the Setup PFCs / Failed to Setup PFCs. 

3. New SGSN based on the received CREATE BSS PFC ACK sends the PS Handover Request including the XiD Command for each of the Setup PFC to the target BSS. 

4. Target BSS after receiving all the necessary information for the accepted PFCs shall send the PS Handover Request Acknowledge (Local TLLI, Cause, PFCs Setup/Failed to Setup, Target BSS to source BSS transparent container (including configuration of resources in target cell, XiD Command)) message to the new SGSN as described in GP-041424. Upon sending the PS Handover Request Acknowledge message the target BSS shall be prepared to receive downlink LLC PDUs from the new SGSN.  

2. Conclusion

In this paper two solutions for the transfer of the XiD Command for the setup BSS PFC following the  ‘Solution 1’ in [GP-041424] during PS Handover are presented. 

Solution 1 is designed to solve this particular problem and as such it is more suitable to be introduced as part of the PS Handover specification, while solution 2 has the advantage that it does not require introduction of new signaling messages on the BSSGP, but it does have the impact on the PS handover specification. 

Therefore the preferred solution is Solution 1.
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