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Draft CR to the Conversational TR: Optimised Intra-BSS PS Handover 

Introduction

This paper proposes an addition to the TR on the support of conversational services in the PS domain relating to an optimised intra-BSS Handover procedure.  The arguments for adopting this optimisation are presented in a companion paper entitled “Optimised Intra-BSS PS Handover”.  

The optimised procedure is provided as an optional feature alongside the existing intra-BSS handover procedure based on the standard call flow.  It is applicable to intra-NSE handovers within the same RA only, for other intra-BSS handovers the existing procedure must be used.  

This document proposes the addition of another sub-section describing the optimised intra-BSS handover procedure and some minor editorial changes to the existing section.  

Proposal

It is proposed to add the following text to section 6.2.4.1 “Intra-BSS HO” of the Conversational TR regarding the optional optimised intra-BSS handover.  

<start of modified section>

6.2.4.1. Intra BSS HO

This section is further split into two sub-sections.  The first describes an intra-BSS handover procedure based largely on the inter-BSS handover procedure.  The second section describes an optional optimised intra-BSS handover procedure. 
6.2.4.1.1. Intra BSS Handover – Non-optimised
6.2.4.1.1.1. Intra BSS HO; Preparation phase
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Figure 1: PS Handover Preparation Procedure; Intra BSS case 

1. The source BSS decides to initiate a PS handover. At this point both uplink and downlink user data is transmitted via the following: TBFs between MS and source BSS, BSSGP PFCs tunnel(s) between source BSS and SGSN, GTP tunnel(s) between SGSN and GGSN.

2. The source BSS sends a PS Handover Required message (TLLI, Source Cell Identifier, Target Cell Identifier, PFC(s) To Be Set Up List, (Source BSS to target BSS transparent container)) to the SGSN. The Source BSS to Target BSS Transparent Container includes BSS specific information for PS Handover co-ordination but is optional in this scenario.

In case of intra-BSS PS Handover, the SGSN keeps the PDP, MM, SNDCP and the LLC contexts. A new P-TMSI may be allocated for the MS if the cell is within a new RA. The mapping between N-SAPI, SAPI and PFI for each PDP Context is kept. 

NOTE:
The determination of whether the HO is of type intra or inter SGSN is done by the SGSN in the same way as for the Routing Area Update.

NOTE:
The case with PS Handover to an area where Intra Domain Connection of BSS nodes to multiple core network nodes is used has to be considered. 

NOTE:
As a working assumption the Cipher Key used in the old cell is reused by the SGSN in the new cell until the hand-over is completed. When completed, a new authentication procedure can be performed during the explicit RAU procedure and a new ciphering key can be established. The invocation of an explicit RAU procedure following handover completion will result in a temporarily service interruption that is assumed to be short and therefore not a threat to the QoS attributes of the service.  

NOTE:
It is FFS if NMO1 and the Gs interface are mandated.

3. The SGSN sends a PS Handover Request message ((New local TLLI), IMSI, Source Cell Identifier, Target Cell Identifier, MS Capabilities, Source BSS to target BSSC transparent container, PFCs To Be Set Up List) to the BSS (source and target BSS are the same in this case).
4. The BSS establishes an MS context, sets up the PFCs as indicated and reserves radio resources. TBFs and USFs are allocated for each PFC receiving handover treatment that is accepted. 

5. After all necessary resources for the accepted PFCs are successfully allocated, the BSS shall send the PS Handover Request Acknowledge message ((New TLLI), PFCs Setup/Failed to setup, Source Cell Identifier, Target Cell Identifier, Target BSS to source BSS transparent container) to the SGSN. If the QoS parameters for any of the indicated PFCs are not accepted by the BSS, the BSS indicates ‘PFCs Failed to setup’ in the message. After sending the PS Handover Request Acknowledge message the BSS shall be prepared to receive downlink LLC PDUs from the SGSN for each PFC receiving handover treatment.

NOTE:
If the BSS cannot e.g. find resources for all PFCs requested, either the whole PS Handover Request message or part of the message is rejected. If the whole message is rejected a PS Handover Failure message might be sent. If only part of the message is rejected an IE indicating “PFCs failed to set up” is included in the PS Handover Request Acknowledge message. This is FFS.
6. The preparation phase of the intra SGSN handover is finished and the execution phase will follow.
6.2.4.1.1.2. Intra BSS HO; Execution phase
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Figure 2: PS Handover Execution Procedure;  Intra BSS case
1. The SGSN keeps the LLC entity for each SAPI associated with a handover centric PFC and bi-casts the LLC PDUs towards both the source and the target cell in the same BSS. The BSS continues transmitting downlink data to the MS over the source cell. The BSS may then start a blind transmission of downlink data towards the MS over the target cell. The same N-SAPI, SAPI and PFI values are kept for both downlinks. Within the BSS the already allocated TBFs are used for transport of the LLC-PDUs received over the corresponding PFCs.

2. The SGSN continues by sending a PS Handover Command message (IMSI, (New P-TMSI,) Source Cell Identifier, Target Cell Identifier, PFI(s), Target BSS to Source BSS transparent container ) to the BSS.

NOTE:
Only PFI(s) for PFCs accepted by the target cell are included in the message.

3. The BSS sends the PS Handover Command message (IMSI, (New P-TMSI,) Source Cell Identifier, Target Cell Identifier, PFI(s) to the MS by interrupting the transmission of LLC PDUs on any of the downlink TBFs associated with a PFC for which handover is being performed. Following the transmission of this signalling message the BSS immediately resumes LLC PDU transmission until it either has no more LLC PDUs to send or the PFC is released. MS management of uplink N-PDUs following the reception of the PS Handover Command message is as follows:
· All N-PDUs associated with a PFC receiving handover treatment that have not yet been fully transmitted are buffered.

· Subsequent uplink N-PDUs that become available for transmission following the reception of the PS Handover Command message might also be buffered depending on the QoS class.

· Buffered uplink N-PDUs are discarded if they are not transmitted within the time frame imposed by the delay attribute in effect for their associated PFC QoS profile.

4. The MS tunes to the radio channel and timeslot allocated in the target cell by the BSS and sends 4 handover access bursts to the BSS on the allocated channel. The BSS sends Physical information (see TS 23.108) to the MS for the MS to synchronise. Once synchronised the MS responds then with the PS Handover Complete message (TLLI, PFC(s), Handover Complete Status) to the BSS. 
NOTE:
When an MS starts transmission of user data to the BSS in the new cell it begins with the N-PDU that reflects the real time interruption experienced from when it last transmitted in the old cell. This might result in a jump in the sequence of PDUs transmitted.
5. The BSS sends the PS Handover Complete message (TLLI, PFC(s), Handover Complete Status) to the SGSN.

6. The SGSN may release all PFCs belonging to that MS. 

7. If the target cell belongs to a new Routeing Area, the MS initiates the Routeing Area Update procedure and indicates in Update Type “RAU after PS HO”.

6.2.4.1.2. Intra BSS Handover – Optimised

This section describes an optional (for the BSS) optimised intra-BSS handover process that is applicable to the case where the source and target cells belong to the same NSE and the same RA.  
The optimisation involves the BSS providing the data duplication or forwarding function and does not require any explicit signalling with the CN.  The BSS therefore decides autonomously that the handover will be an optimised intra-BSS handover and alters the call flow by not sending the PS Handover Required message to the SGSN. 

It is assumed that the BSS knows that the target cell is internal to this BSS and whether or not it is internal to the same NSE and that both cells are within the same RA.  Thus the SGSN is not required to relay this information.  However, in order to support BSSs that have not implemented the optimised intra-BSS PS Handover procedure, the standard procedure described in the previous section should still be applicable.  

This means that the standard message flow is supported for the Handover procedure if the BSS does not implement an optimised procedure and for cases other than intra-NSE same RA handovers.  

shows the complete procedure effectively incorporating the preparation and execution phase in one call flow.  
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Figure 3: Optimised Intra BSS PS Handover (Intra-NSE same RA)

1. The GRR entity in the BSS decides that a handover is required based on received measurement reports. 

2. The BSS determines from the cell IDs of the target and source cell that the PS Handover will be intra-NSE and does not involve a change of RA.  

Any necessary negotiations between the source and target cell for reserving radio resources and deciding which PFCs can be accommodated in the target cell is handled internally to the BSS.  

The BSS will apply forwarding or bicasting for PFCs that are “subject to handover”.  This will be transparent to the MS which does not need to know whether the BSS or SGSN is in charge of the handover.  

3. The PS Handover Command is sent by the BSS to the MS in the normal manner and will contain all the resource allocation information needed for the MS to access the target cell.  

4. The MS uses the PS Handover Access mechanism to establish physical layer connectivity in the target cell. 
5. Once the BSS detects the MS it passes timing advance information to the MS via the PS Physical Information message.  
6. Once the handover is complete (from the point of view of the MS), a PS Handover Complete message is sent to the BSS.  This is the trigger for the BSS to release the radio resources in the source cell.  


note: there is no PS Handover Complete to the SGSN; i.e. BSS still has to hold on to the relation to the old-BVCI. 

7. Once uplink data transfer begins, the MS sends a cell update to the SGSN which is used by the SGSN as a trigger to send downlink data to the new cell if this cell is addressed by a different BVCI.  

8. The SGSN responds to the cell update with a FLUSH-LL message.  However, the BSS will act differently in response to this message for PFCs that are subject to handover in the optimised PS Handover procedure.  

9. The BSS returns the FLUSH-LL_ACK message which will provide the existing functionality for all PFCs not subject to handover.  

10. The first DL PDU received by the BSS with the new-BVCI allows the BSS to clear the relationship to the old BVCI.  

It is assumed here that flow control is carried out on a per PFC basis and that the parameters remain the same for the target cell.  

<end of modified section>
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