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This document completes solution 2 in the TR 25.936. The following changes are proposed:

1. Alignment with solution 1: removal of same statements in solution summary, addition of uplink arrows to figure

2. Clarification that the Update PDP context from the SGSN to the GGSN doesn’t need the completion of the Relocation Request over the Iu interface to the target, to be executed

3. Addition of information for the handling of non real time RABs

4. Description of abnormal conditions during the procedure

5. Move of GTP-C Forward Relocation Complete after GGSN update

6. More details on the specifications impact

7. Addition of information for the interaction with other systems

The changes are highlighted below.

6.2 Solution 2: Core Network bi-casting

6.2.1 General

The Core Network bi-casting mechanism handles real-time data from the GGSN/SGSN based on the model from GSM and the CS domain in UMTS R99.

The principle is that the packet anchor is at the GGSN/SGSN which acts as the equivalent of the three-party bridge in the CS domain MSC.

During the relocation, real-time downlink N-PDUs are duplicated at the GGSN and sent to the source RNC as well as to the target RNC. Additionally, at the moment the target RNC takes the role of serving RNC, it immediately begins sending uplink N-PDUs towards GGSN via the new SGSN.

The uplink flow is routed as in R99. 
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Figure 2: Packet flows during relocation, solution 2
6.2.2 Relocation involving 2 SGSNs

6.2.2.1 Preparation 

In this phase the UTRAN reserves resources for the relocation. Then the source SGSN and source RNC are informed when the target RNC is ready. The GGSN is also instructed to start bi-casting downlink N-PDUs as part of the Relocation preparation process. As an implementation choice, this can happen in parallel with the signalling over the Iu interface, as shown in the picture below. The Update PDP context request/response is applicable to one PDP context only, therefore one will be done for each RAB. Each request can include the instruction to start bi-casting (seamless RAB), or not (lossless or other RAB).
Should the GGSN reject the bi-casting request, the entire relocation procedure shall be aborted. The original RAB/PDP Context continues unaffected by this abort. Likewise, any PDP Contexts which have begun bi-casting must be updated to revert back to the orginal configuration. This behaviour is described in more depth in the error handling procedure definition below.
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In the Forward Relocation Response, the RAB setup information is conditional because it is only applicable to lossless RABs. For seamless RABs, this RAB setup information is not included. For lossless RABs, this RAB setup information is included and it instructs SGSN1 of the RNC TEID and RNC IP address for data forwarding from source RNC to target RNC.

Handling of error cases in the Preparation phase:

If the SGSN1 decides to not accept the relocation from the source RNC after reception of message RELOCATION REQUIRED, the SGSN1 shall stop timer TRELOCalloc  and send a RELOCATION PREPARATION FAILURE message to the source RNC.

If the SGSN2 decides to not accept the relocation, it shall deactivate the PDP context and send a Forward Relocation Response to the SGSN1 as a response of the Forward Relocation Request, with a cause value other than ‘Request accepted’. The SGSN1 can then send a RELOCATION PREPARATION FAILURE message to the source RNC.

In case the GGSN is not able to accept the request for the bi-casting, the Update PDP context response message shall be sent from the GGSN to the SGSN2 as a response of the Update PDP Context Request, with a new cause value ‘Bi-casting not supported’, or ‘Bi-casting not possible’. 
In this case the SGSN2 shall deactivate the PDP context and send a Forward Relocation Response to the SGSN1 as a response of the Forward Relocation Request, with the cause value from the GGSN (‘Bi-casting not supported’, or ‘Bi-casting not possible’). The SGSN1 can then decide to:

1. send a RELOCATION PREPARATION FAILURE message to the source RNC. This cancels the relocation for all RABs
2. In the case that there are other RABs that do not need seamless treatment, the SGSN1 can
3. Send a RAB assignment request modifying the (new parameter) in the RAB parameters to be “other” 
In case one of the GGSNs involved decide not to accept the request for relocation, the GGSN that can not accept the relocation will trigger the same process. The source RNC, when it receives RELOCATION PREPARATION FAILURE from the CN, shall initiate the Relocation Cancel procedure on the other Iu signalling connection for the UE if the other Iu signalling connection exists and if the Relocation Preparation procedure is still ongoing or the procedure has terminated successfully in that Iu signalling connection.

In case any of the SGSNs or GGSNs involved decide not to accept the relocation, and if the Iu signalling connection has been established or later becomes established, the SGSN2 shall also initiate the Iu Release procedure towards the target RNC with the cause value "Relocation Cancelled".

If the target RNC can not accept the relocation of SRNS or a failure occurs during the Relocation Resource Allocation procedure in the target RNC, the target RNC shall send RELOCATION FAILURE message to the SGSN2. The SGSN2 shall then deactivate the PDP context and send a Forward Relocation Response to the SGSN1 as a response of the Forward Relocation Request, with a cause value other than ‘Request accepted’. The SGSN1 shall then send RELOCATION PREPARATION FAILURE message to the source RNC.

If the source RNC decides to cancel the relocation, it shall send RELOCATION CANCEL to SGSN1. The SGSN1 shall then terminate the possibly ongoing Relocation Preparation procedure towards the target RNC by sending Relocation Cancel Request to the SGSN2 which then initiate the Iu Release procedure towards the target RNC with the cause value "Relocation Cancelled".
Also if the GGSN had already been instructed to start bi-casting then the SGSN1 sends an Update PDP context request to the GGSN. This instructs the GGSN to stop bi-casting, as well as updates the TEIDs at the GGSN.


6.2.2.2 Bi-casting of DL flow and switching of UL flow

In this phase, DL traffic is bi-casted from the GGSN to the target RNC (as well as to the source RNC). Also at this point in both the hard handover and SRNS relocation cases, the UE sends UL traffic to the target RNC and UL traffic needs to be switched to the target SGSN and GGSN, using the new route.
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Handling of abnormal conditions in the Bi-casting phase:

If the RELOCATION DETECT message is not received by the SGSN before reception of RELOCATION COMPLETE message, the SGSN shall handle the RELOCATION COMPLETE message normally.

6.2.2.3 Completion

This is the completion of the signalling. Also, the GGSN is instructed to stop bi-casting downlink N-PDUs. At this stage, the relocation has effectively already been completed. Note that SGSN2 informs SGSN1 that the relocation is complete once all of the GGSNs involved have stopped the bi-casting. Then it informs SGSN1 to release the Iu connection towards the Source RNC.
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6.2.3 Relocation involving only one SGSN

In the case that the relocation involves only one SGSN, the flow of N-PDUs across the Gn interface does not need to be changed.  Indeed, the tunnel switching point in the SGSN can serve as the anchor for the tunnel instead of the GGSN as proposed above.
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 Figure 3: Packet flows during relocation with only one SGSN involved, solution 2
As illustrated in the above figure, the SGSN forwards N-PDUs from either the source RNC or the target RNC allowing the N-PDUs to start flowing from the DRNC as soon as possible after the switchover.  The procedure is explained below with the change in operation when the GGSN is not involved.

6.2.3.1 Preparation 

In this phase the UTRAN reserves resources for the relocation. Then the source SGSN and source RNC are informed when the target RNC is ready. The SGSN starts bi-casting downlink N-PDUs as part of the Relocation preparation process.
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Handling of abnormal conditions in the Preparation phase:

If the SGSN decides to not accept the relocation from the source RNC after reception of message RELOCATION REQUIRED, the SGSN shall stop timer TRELOCalloc  and send a RELOCATION PREPARATION FAILURE message to the source RNC.

If the Iu signalling connection has been established or later becomes established, the SGSN shall also initiate the Iu Release procedure towards the target RNC with the cause value "Relocation Cancelled".

If the target RNC can not accept the relocation of SRNS or a failure occurs during the Relocation Resource Allocation procedure in the target RNC, the target RNC shall send RELOCATION FAILURE message to the SGSN. The SGSN shall then send RELOCATION PREPARATION FAILURE message to the source RNC.

If the source RNC decides to cancel the relocation, it shall send RELOCATION CANCEL to SGSN. The SGSN shall then terminate the possibly ongoing Relocation Preparation procedure towards the target RNC by initiating the Iu Release procedure towards the target RNC with the cause value "Relocation Cancelled". 

6.2.3.2 Bi-casting of DL flow and switching of UL flow

In this phase, DL traffic is bi-casted from the SGSN to the target RNC (as well as to the source RNC). Also at this point in both the hard handover and SRNS relocation cases, the UE sends UL traffic to the target RNC and UL traffic needs to be switched to the SGSN and using the new route.


[image: image10.wmf] 

UE

 

Target

 

RNC

 

Source

 

RNC

 

SGSN

 

GGSN

 

 New MM System Info

 

9. 

Relocation Commit

 

10. 

Relocation Detect

 

DL and UL Flows 

redirected

 

 

 

 

UE

 

R

NCs

 

SGSN

 

GGSN

 

RRC Handover complete

 

Hard HO case

 


6.2.3.3 Completion

This is the completion of the signalling. Also, the SGSN is instructed to stop bi-casting downlink N-PDUs. At this stage, the relocation has effectively already been completed.
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Handling of abnormal conditions in the Completion phase:

If the RELOCATION DETECT message is not received by the SGSN before reception of RELOCATION COMPLETE message, the SGSN shall handle the RELOCATION COMPLETE message normally.

6.2.4 Specifications Impact

6.2.3.1 Impacts on RAN3 specifications


Solution 2 does not require any new procedures or messages to be introduced to any RAN 3 specification.
If a clear indication is added to the RAB parameters that a RAB is to be treated in a “lossless” or “other” way, then a new value for that Information Element is needed to indicate “seamless” to the source RNC. This is pending resolution of the R99 issue pointed out in LS R3-002874.

6.2.3.2 Impacts on other groups’ specifications

The impacts to other groups' specifications relate to inclusion of bi-casting from GGSN to the Gn interface specification and corresponding stage 2 specifications.

Procedures to initialise and terminate the GGSN bicasting from SGSN including error cases needs to be defined by TSG CN WG4.
29.060 example changes:
The Bi-cast request indicates to the GGSN the requirement for real-time relocation. 
Information Elements in an SGSN-Initiated Update PDP Context Request

	Information element
	Presence requirement
	Reference

	Recovery
	Optional
	7.7.11

	Tunnel Endpoint Identifier for Data (I)
	Mandatory
	7.7.13

	Tunnel Endpoint Identifier Control Plane
	Conditional
	7.7.14

	NSAPI
	Mandatory
	7.7.17

	Trace Reference
	Optional
	7.7.24

	Trace Type
	Optional
	7.7.25

	SGSN Address for Control Plane
	Mandatory
	GSN Address 7.7.32

	SGSN Address for User Traffic
	Mandatory
	GSN Address 7.7.32

	Quality of Service Profile
	Mandatory
	7.7.34

	TFT
	Optional
	7.7.36

	Trigger Id
	Optional
	7.7.41

	OMC Identity
	Optional
	7.7.42

	Bi-cast request
	Conditional
	New reference

	Private Extension
	Optional
	7.7.44


Bi-casting Request Information Element
	
	
	
	
	
	
	Bits
	
	
	
	

	
	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	
	1
	Type=? (Decimal)
	

	
	
	2
	1
	1
	1
	1
Spare
	1
	1
	1
	Bi-cast
Req
	

	
	
	
	
	
	
	
	
	
	
	
	


Bi-casting Request Values

	Bi-casting request
	Value (Decimal)

	Stop
	0

	Start
	1


New cause value
	response
	rej
	Bi-casting not supported
	New

	
	
	Bi-casting not possible
	New


When creating a new PDP context, an indication is needed to indicate that the RAB is to be treated in a seamless way.

GTP-U changes to flag packets as bi-casted. The spare bit (bit 4) of octet 1 in the GTP header (defined in Figure 2 of section 6 of 29.060) could be utilized to indicate if a packet was bi-casted.

Stage 2 specification TS 23.060 has to be aligned with the selected solution for RT PS domain Relocation of SRNS.

6.2.5 Interaction with other systems


The Core Network bi-casting solution will work with a GERAN connected via the Iu-PS in exactly the same way as with a UTRAN connected via the Iu-PS. Therefore all the description above is applicable to GERAN, with the RNC being replaced by a BSS (can contain BSCs or not). There is no other functionality required at the BSS other than supporting the messaging for the Iu-PS (release 4).
If a release 4 Core Network is connected to a GPRS BSS, since there is no Iu-PS, no relocation can be provided.

If a release 4 Core Network is connected to a R99 UTRAN, then for lossless RABs, the Core Network can request data forwarding. For seamless RABs, the Core Network can not request data forwarding, and wont  do bi-casting either since R99 UTRAN does not support real-time services.
The SGSN will request handover treatment from the RNC as follows:
	
	Rel 99 CN
	Rel 4 CN

	Rel 99 UTRAN
	Will only request lossless or other
	Will request lossless, other or seamless (which will fail)

	Rel 4 UTRAN
	Will only request lossless or other
	Will request lossless, seamless or other – can all be supported by UTRAN


If the handover is between UMTS Rel 4 and UMTS R99, we will have the following:

	To

From
	Rel 99 UTRAN + Rel 99 CN
	Rel 99 UTRAN + Rel 4 CN
	Rel 4 UTRAN + Rel 99 CN
	Rel 4 UTRAN + Rel 4 CN

	Rel 99 UTRAN + Rel 99 CN
	Lossless or other
	Lossless or other
	Lossless or other
	Lossless or other

	Rel 99 UTRAN + Rel 4 CN
	Lossless or other
	Lossless or other
	Lossless or other
	Lossless or other

	Rel 4 UTRAN + Rel 99 CN
	Lossless or other
	Lossless or other
	Lossless or other
	Lossless or other

	Rel 4 UTRAN + Rel 4 CN
	Lossless or other
	Lossless or other
	Lossless or other
	Lossless, seamless or other


If the handover is inter-system from UMTS Rel 4 to GPRS, then the same principle of Core Network bi-casting can be applied. This means real-time support could be provided for that type of handover, assuming that the SGSN in the GPRS network can use the latest version of GTP-C.  There is no requirement for the GPRS SGSN to support an Iu interface for real-time support.
If the handover is inter-system from GPRS to UMTS Rel 4, then no relocation is triggered.
6.2.6 Summary: solution 2

In the Core Network bi-casting solution, handling of the real time data is done at the GGSN. Real time support requires that the GGSN is able to bi-cast the DL traffic to the target RNC. In the case of relocation involving only one SGSN, the SGSN may perform the bi-casting without involving the GGSN.



In any handover or relocation case, for DL there is one possible situation when frame gap or overlapping may happen.

This occurs when the target RNC receives bi-casted DL traffic from the new GTP tunnel as well as the bi-casted traffic from the Iur, and switches from the latter to the former. This coincides with radio hard handover.

To support handovers for real time services from the PS domain with the Core Network bi-casting solution, procedural changes are required at the SGSN, GGSN, and RNC. 

6.2.7 Open issues
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