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Draft CR for PS Handover Access in GERAN A/Gb mode

This Draft CR contains the changes to TS 43.129 (PS Handover Stage 2) that are proposed in discussion paper GP-040974 (PS Handover Access in GERAN A/Gb mode).

First change
4.3.6
BSSGP

BSSGP is expected to provide the signalling channel for PS Handover related signalling between the CN and the BSS.  

The application entity that supports the actual PS handover related signalling between the CN and the BSS is PFM.  Messages sent by PFM and carried by BSSGP during the PS Handover procedure include:

· PS Handover Required (BSS->CN);
With that message the BSS requests PS Handover for that MS. The message includes a target cell identifier which allows the SGSN to address the target BSS either directly (when the target BSS is connected to that SGSN) or to relay the request to another  SGSN which connected to the target BSS.

· PS Handover Request (CN->BSS):
This message requests the target BSS to reserve resources. Included in that message is a list of PFI to be created.

· PS Handover Request Response (BSS->CN):
In this message the BSS reports the outcome of the PFC creation to the SGSN.

· 
· PS Handover Command (CN->BSS):
This is the information to the BSS that the target side is ready and that BSS can task the MS can switch to the target cell.

· PS Handover Cancel (BSS->CN):
This message is sent from the BSS to the SGSN to inform the SGSN to abort a ongoing handover.

· PS Handover Required Reject (CN->BSS):
This message informs the BSS that Handover resource allocation was unsuccessful

BSSGP must be able to distinguish such signalling messages from other BSSGP messages in order to route them to the correct entity.

The services required from the BSSGP layer can therefore be summarised as:

· Transmission and reception of PS Handover related messages (i.e. PFM messages) over the Gb interface.

· Routing of PS Handover related messages to the PFM entity.

· Handling of PS Handover related messages with the appropriate priority.

The BSSGP-PFM entity in the BSS is expected to determine whether or not a PFC is subject to handover based on the configuration information received from the SGSN (e.g. via the CREATE-BSS-PFC message).

Next change
5
Signalling Procedures

Editor’s note: 
The signalling procedures in this chapter use a new Um message called PS Handover Command. This message is currently FFS. There is also a proposal to re-use existing RLC/MAC messages to support PS Handover. The signalling procedures will be updated once the Um signalling messages has been agreed.

Next change
5.1.4.2 Inter SGSN HO, Execution phase
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Figure 5: PS Handover - Execution Phase; - Inter SGSN case with RAU

1. The old SGSN continues to receive GTP packets from the GGSN (via GTP) and forwards the associated PDU payload to the MS via the source BSS.

2. The old SGSN may start PDU duplication and forward those PDUs to the new SGSN if a Tunnel Endpoint is available. 

3. The new SGSN activates the allocated LLC/SNDCP engines..Each activated LLC/SNDCP engine will use an initial sequence number of 0. The source BSS continues transmitting downlink data to the MS. The target BSS may start a blind transmission of user data towards the MS over the allocated radio channels.  Within the target BSS the already allocated TBFs are used for transport of the LLC-PDUs received over the corresponding PFCs.

4. The old SGSN continues the PS Handover by sending a PS Handover Command message (Old TLLI, Cause, Target BSS to Source BSS transparent container) to the source BSS.

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

5. The source BSS sends the PS Handover Command message (PFI(s), Target cell resource description) to the MS by interrupting the transmission of LLC PDUs on any of the downlink TBFs. Following the transmission of this signalling message the source 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 packets associated with a PFC receiving handover treatment that have not yet been fully transmitted might be buffered depending on the QoS class.

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

· For lossy services the MS may discarded uplink packets during the link interruption to preserve the real-time properties. 

6. The MS tunes to the radio channel and timeslot allocated in the target cell by the new BSS and sends 4 handover access bursts to the BSS on the allocated channel. The target BSS sends Physical information (see TS 23.108) to the MS for the MS to synchronise. 
NOTE 1:
At this point the MS activates an LLC engine operating in unacknowledged mode and a SNDCP engine for each PFC that allows lossy handover treatment. Each activated uplink LLC/SNDCP engine will use an initial sequence number as per normal operation of a newly activated LLC UM/SNDCP engine. The MS starts transmission of user data towards the target BSS for these PFCs using their associated uplink TBFs and uses the same N-SAPI, SAPI and PFI values that applied prior to handover. The downlink LLC/SNDCP engines in the MS will accept any value of the PDU/N-PDU sequence number received.

7. The MS sends a Routing Area Update Request (old RAI, old P-TMSI signature, Update Type (FFS)) to the new SGSN informing it that the source cell belongs to another routing area. The Update Type indicates “RAU after PS HO”. The new SGSN knows that a handover has been performed for this MS and can therefore exclude the SGSN context procedures that normally are used within the RA Update procedure. The Routing Area Update Request is sent on one UL TBF only.
8. 
9. The new SGSN sends an Update PDP Context Request (new SGSN Address, TEID, QoS Negotiated) message to the GGSN concerned. The GGSN updates the PDP context fields and returns an Update PDP Context Response (TEID) message. From now on the GGSN sends new incoming downlink IP packets only to the new SGSN. Each uplink N-PDU received by the new SGSN prior to updating the PDP Context for the associated PFC by the Update PDP Context Request message is discarded. Once the new SGSN has updated the PDP Context for any given PFC, it starts sending all associated uplink N-PDUs it receives directly to the GGSN.
10. The new SGSN send a PS Handover Complete message (IMSI, Handover Complete Status) to the old SGSN. The old SGSN responds with a PS Handover Complete Acknowledge message.  An alternative solution would be to transfer the N-PDU sequence numbers from old to new SGSN in these messages instead of resetting the LLC/SNDCP engines (FFS).

11. The old  SGSN deletes to BSS packet flow context towards the old cell.

12. 
13. At this point the new SGSN may optionally invoke MS authentication (security function). The security function can be deferred and performed at any later time as well.
14. The new SGSN informs the HLR of the change of SGSN by sending Update Location (SGSN Number, SGSN Address, IMSI) to the HLR.

15. The HLR sends Cancel Location (IMSI, Cancellation Type) to the old SGSN with Cancellation Type set to Update Procedure.  The old SGSN acknowledges with a Cancel Location Ack (IMSI) message. This message allows the old SGSN to know when to release the inter-SGSN tunnel.

16. The HLR sends Insert Subscriber Data (IMSI, GPRS subscription data) to the new SGSN. The new SGSN validates the MS presence in the (new) RA. If all checks are successful then the new SGSN constructs an MM context for the MS and returns an Insert Subscriber Data Ack (IMSI) message to the HLR. This message allows the new SGSN to know when to release the inter-SGSN tunnel.

17. The HLR acknowledges the Update Location by sending an Update Location Ack (IMSI) message to the new SGSN.

18. The new SGSN validates the MS presence in the new RA. If the MS is allowed to be attached in this RA, the SGSN updates the MM context for and sends a Routing Area Update Accept (P-TMSI, TMSI, P-TMSI signature) to the MS.

19. The MS may confirm the re-allocation of P-TMSI by responding the SGSN with a  Routing Area Update Complete.
Next change

5.3.2.2
Inter RAT UTRAN/GERAN Iu to GERAN A/Gb PS HO; Execution phase.
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Figure 9: UTRAN/GERAN Iu -> GERAN A/Gb PS Handover Execution phase

1. The old SGSN continues to receive IP packets from the GGSN (via GTP) and forwards the associated PDU payload to the MS via the source RNC/BSS.

2. The old SGSN continues the PS handover by sending a Relocation Command message (Target RNC to Source RNC transparent container, RABS to be Released List, RABs Subject to Data Forwarding List) to the SRNC/SBSS. “RABs to be released list” will be the list of all NSAPIs (RAB Ids) for which a PFC was not established “RABs Subject to Data forwarding list” will be the list of all NSAPIs (RAB Ids) for which a PFC was established. The transparent container will contain all information which is required by the MS to access the GERAN cell.

3. The SRNC begins forwarding all received GTP PDUs to the TEIDs received in the relocation command message.  The old SGSN forwards the received GTP PDU’s to the new SGSN according to the definition in 3GPP TS 23.060.

4. The new SGSN distributes the received N-PDUs over the PFCs to the target BSS and the target BSS may begin sending the received data over the resources assigned during the preparation phase immediately.

In the case of GTPv1 being used between the old and new SGSN, the conversion of PDCP sequence numbers to SNDCP sequence numbers (the eight most significant bits shall be stripped off) shall be done in the new SGSN. No N-PDU sequence numbers shall be indicated for these N-PDUs. If GTPv0 is used between the SGSNs, the conversion of PDCP sequence numbers to SNDCP numbers shall be done in the old 3G-SGSN (by stripping off the eight most significant bits)

5. The source RNC/BSS sends the RRC message to the UE containing an encapsulated message generated by the target BSS. The encapsulated message contains all information required for the MS to access and begin sending data in the target cell.

6. The MS executes the handover according to the parameters provided in the message delivered in step 5, switching to the GERAN and sending access burst in order to synchronise to the target cell.

7. After accessing the cell using access bursts and receiving timing advance information from the BSS in step 6, the MS sends a Routing Area Update Request (old P-TMSI, old RAI, old P-TMSI signature, Update Type (FFS)) to the new SGSN informing it that the source cell belongs to another routing area. 
The new SGSN knows that a handover has been performed for this MS and can therefore exclude the SGSN context procedures, which are normally used within the RA Update procedure.


8. The new SGSN sends an Update PDP Context Request (new SGSN Address, TEID, QoS Negotiated) message to the GGSN concerned. The GGSN updates the PDP context fields and returns an Update PDP Context Response (TEID) message. From now on the GGSN sends new incoming downlink IP packets only to the new SGSN.. Each uplink N-PDU received by the new SGSN prior to updating the PDP Context for the associated PFC by the Update PDP Context Request message is discarded. Once the new SGSN has updated the PDP Context for any given  PFC, it starts sending all associated uplink N-PDUs it receives directly to the GGSN

9. The new SGSN send a Forward Relocation Complete message to the old SGSN to indicate completion of the PS handover procedures. The old SGSN responds with a Forward Relocation Complete Acknowledge message.  

10. The old SGSN sends an Iu Release Command message to the SRNC/SBSS commanding the SRNC/SBSS to release all resources related to the Iu connection.  When the RNC/BSS data forwarding timer has expired the SRNC/SBSS responds with an Iu Release Complete (RAB Data Volume report list, RABS released list) message.



11. At this point the new SGSN may optionally invoke MS authentication (security function). The security function can be deferred and performed at any later time as well.
12. The new SGSN informs the HLR of the change of SGSN by sending Update Location (SGSN Number, SGSN Address, IMSI) to the HLR.

13. The HLR sends Cancel Location (IMSI, Cancellation Type) to the old SGSN with Cancellation Type set to Update Procedure.  The old SGSN acknowledges with a Cancel Location Ack (IMSI) message. This message allows the old SGSN to know when to release the inter-SGSN tunnel.

14. The HLR sends Insert Subscriber Data (IMSI, GPRS subscription data) to the new SGSN. The new SGSN validates the MS presence in the (new) RA. If all checks are successful then the new SGSN constructs an MM context for the MS and returns an Insert Subscriber Data Ack (IMSI) message to the HLR. This message allows the new SGSN to know when to release the inter-SGSN tunnel.

15. The HLR acknowledges the Update Location by sending an Update Location Ack (IMSI) message to the new SGSN.

16. The new SGSN validates the MS presence in the new RA. If the MS is allowed to be attached in this RA, the SGSN updates the MM context for and sends a Routing Area Update Accept (P-TMSI, TMSI, P-TMSI signature) to the MS.

17. The MS may confirm the re-allocation of P-TMSI by responding the SGSN with a  Routing Area Update Complete.

Next change

7.2
Mechanisms for Initial Access in the Target Cell
7.2.1
General

This section describes two possible approaches to the MS making access in the target cell.  Both basic approaches assume that a handover procedure similar to that for the CS domain (Handover Access followed by Physical Information messages) takes place.  

The effect of synchronised networks is examined for both approaches where the exchange of Handover Access and Physical Information is not required as the TA can be derived in advance.  

The main assumptions applicable to the call flows are:

· USFs are required to schedule uplink data blocks.  

· All identifiers and resources are known by the MS and target BSS before the MS makes the initial access in the target cell.  

· 
7.2.2
Synchronisation of cells

The same synchronisation mechanisms as used for handover in GSM are used for PS handover.  The four cases in GSM are:

· Non-synchronised cells

· Finely Synchronised cells

· Pseudo Synchronised cells

· Pre-Synchronised cells

The non-synchronised cases are shown in Figure 12 and Figure 14 and are characterised by the requirement for the MS to obtain a valid uplink timing advance before it can transmit normal bursts. The MS shall notify its presence in the target cell through the transmission of access bursts to the BSS, and the BSS shall respond with a valid timing advance which in turn enables the MS to send normal bursts in uplink. 

The synchronised cases (finely synchronised, pseudo synchronised and pre-synchronised) are shown in Figure 13 and Figure 15 and all have different mechanisms for the provision of the timing advance that are described in detail in 3GPP TS 44.018 and TS 45.010.  It is FFS whether the same solution can be reused for PS handover.

All synchronised cases are characterised by the MS being aware of the timing advance to use in uplink in the target cell without requesting it from the BSS in the target cell. An MS may optionally send access bursts in the target cell for contention resolution purpose. The BSS does not respond with timing advance information. 

7.2.3
Option 1 – Downlink Data sent after PS Handover Access
In this approach, downlink data is not transmitted until the BSS has been made aware of the presence of the MS via the reception of a PS Handover Access message.  

7.2.3.1
Unsynchronised Networks Call Flow

The message flow for this option is shown in Figure 12.  The MS starts by sending PS Handover Access messages as access bursts to the network.  As there is no contention, the network should receive one of the access bursts.  
The BSS receives this message and detects that the MS has now made access in the target cell.  It sends a message to indicate that the MS has been detected.  The main purpose of this message is to give the Timing Advance information to the MS.  In this case a message similar to the Physical Information message defined for CS handover can be used.  It is called the Packet Physical Information message.  

The BSS may start sending downlink data as soon as it is aware of the expected MS making access in the target cell.

Once the MS has received the Packet Physical Information message it can send uplink data blocks when it is scheduled with its USF on the pre-allocated resources. The MS shall include a Handover Reference in the header of the uplink data blocks until it has received a Packet Uplink Ack/Nack report acknowledging at least one of the uplink RLC data blocks sent on any pre-allocated UL TBF. The Handover Reference is a number allocated by the target BSS, which is used in order to verify that it is the correct MS accessing the resources.
It is FFS whether the BSS should be able to send downlink data before it has had a chance to verify that the MS is the one that it expects. 
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Figure 12
Option 1 – Downlink Data after MS contacts network

7.2.3.2
Synchronised Networks Call Flow

In the case of synchronous networks it is possible for the MS to calculate the TA of the target cell before it moves from the source cell.

Figure 13 shows the call flow in the case of synchronous networks.  In this case it is possible for the MS to start transmitting and receiving messages as soon as it switches to the target cell.  

As described in 3GPP TS 44.018, handover access bursts may optionally be sent if indicated in the handover command message.  These are not shown in Figure 13 below.

The MS starts sending UL data blocks in the uplink in order to perform Cell Update (in Intra-RA case) or Routing Area Update Request (in Inter-RA case). As blind transmission in the downlink is not being used in this scenario, the BSS must wait until an UL data block is received before transmitting data in the downlink.  

The MS can send uplink data blocks as soon as it is scheduled with its USF on the pre-allocated resources.  
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Figure 13
Option 1 – Downlink Data after MS contacts network, Synchronous Networks

7.2.4
Option 2 - Blind Transmission on Downlink

Blind transmission aims at minimising the interruption time on the downlink following handover.  The target BSS starts transmitting downlink data on the newly reserved resources in the target cell before the MS has synchronised with this cell (i.e. prior to receiving timing advance in the Packet Physical Information message).  The message flow for this scheme is shown in Figure 14.  

7.2.4.1
Unsynchronised Networks Call Flow

As the BSS must send the Packet Physical Information as an immediate response to the Packet Handover Access message, it is unable to send any downlink data at the same time.  Therefore the BSS interrupts delivery of downlink data in order to send the Packet Physical Information to the MS.
The MS is not required to respond with ACK/NACK reports before it has received the Packet Physical Information message.
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Figure 14
Option 2 - Blind Transmission in target cell

Note:  In Figure 14 the DL data is shown as being sent before the Packet Handover Access, but it may be sent by the BSS at any time in the sequence.  The Packet Handover Access is sent when being scheduled with the USF.
Editors note: It is FFS as to how the mobile station should respond when it receives downlink data which polls for a response prior to the mobile synchronising with the BSS.
7.2.4.2
Synchronised Network Call Flow

In the case of blind transmission with synchronous networks, downlink data can be sent at the earliest opportunity.  This is similar to the case for blind transmission without synchronous networks.  However, uplink data transfer is also sped-up as shown in the call flow of Figure 15.  
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Figure 15
Option 2 – Blind Transmission in target cell, Synchronous Networks

The uplink data can be sent as soon as the MS is scheduled with its USF on the pre-allocated resources in the target cell. This case is therefore the best in terms of reduced service interruption time.  

As described in 3GPP TS 44.018, handover access bursts may optionally be sent if indicated in the handover command message.  These are not shown in Figure 15 above.
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