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1
Introduction
At RAN#37 meeting, the new WI: Enhancements for SRNS Relocation Procedure was approved. 

The objectives of the WI is to reduce delay, signalling and processing load compared to current/Rel7 SRNS Relocation procedure. 
The two alternatives for the enhanced Relocation have been proposed and there are the some FFS issues for the two alternatives: 

This contribution reviews the FFS issue and proposes to remove the FFS. 
And in addition, it is identified that there is one issue, which RAN3 has not yet discussed, which is relocation cancel during the enhanced relocation. This contribution also discusses about the issue.  
2 Proposal
1) Timing to send Iur: Resource Release message, e.g. possibility to send the message before a reception of Relocation Complete ACK+. (Solution1) 
At last RAN3#59, it has been agreed that the Target eNode B sends X2: Resource Release after the reception of S1: Path Swichting ACK, shall not send X2 Resource Release, before the reception of Path Swithching ACK [1]. 
Since the solution 1 is taking same approach with LTE X2 HO, same principle which the target RNC sends Iur Resource Release message after the reception of Relocation Complete ACK+ should be applied and not to allow to send before a reception of Relocation Complete ACK+. 
It is proposed that the Target RNC sends Iur Resource Release message after the reception of Relocation Complete ACK+.
2) Application of RNSAP: Relocation Commit for carrying the DL NAS PDU to Target RNC is FFS (Solution1 and Solution2)
It has been possible to carry DL NAS PDUs in RNSAP: Relocation Commit message in R99 Relocation.
In R99 UE involved Relocation, the utilization of RNSAP: Relocation Commit is optional wheras utilization of RANAP: Forward SRNS Context procedure is common for carrying information used for data forwarding. However, two proposed alternatives for the enhanced relocation is Iur initiated relocation, i.e. Iur connection is been established.
Thus, there are no reasons not to use this existing scheme, i.e. to use RNSAP: Relocation Commit for carrying DL NAS PDU over existing Iur connection for the enhanced relocation.
It is proposed to allow to use Relocation Commit to carry DL NAS PDU in same way as in R99 Relocation. 
This proposal does not mandate the RNC to support the Relocation Commit for carrying DL NAS PDU. This allows the possibility in addition to Non Delivery Failure Indication for NAS Handling.
It is proposed to add the following sentence into NAS Handling section of internal TR.
· As in R99 Relocation, RNSAP: Relocation Commit message can be used to carry the received DL NAS messages.
· Handling of NAS PDU SN (Solution1 and Solution2)
As explained in the previous section the NAS PDU IE is included in the RANAP RELOCATION INFORMATION IE, which is carried in the RNSAP Relocation Commit message. The RANAP RELOCATION INFORMATION doesn’t contain the NAS PDU sequence number. 
As stated in the previous section, it is proposed to allow the usage of the NAS PDU transfer within the Relocation Commit message for enhanced relocation. If the Non NAS delivery indication message is sent on the new Iu interface link carrying the NAS PDU IE, which was not sent by the CN on the old Iu interface link, then the NAS PDU sequence number needs to be added in the RANAP RELOCATION INFORMATION IE.
Therfore it is proposed to signal the NAS sequence number also via the Iur interface in the RNSAP Relocation Commit message. The actual IE where the NAS sequence number needs to be included is the RANAP Relocation Information IE
· Cancel of the Enhanced Relocation
In R99 Relocation, there are means that Source RNC can cancel the relocation. The related message for cancelling the relocation is transmitted in RANAP message. 

In X2 LTE HO, it has been also introduced that source eNode B can cancel the HO. The related message is transmitted in X2AP message. 

Thus, it is propose to have mean that source RNC can cancel the enhanced relocation. Since the proposed scheme for the enhanced relocation, it is proposed to take same approach with X2AP HO Cancel for the one to enhanced relocation, which is class 2 message and sent from Soruce RNC to Target RNC.     
3 Conclusion
It is proposed to discuss section 2 and RAN to agree
1) In Solution 1, Target RNC initiates the release of Source RNC’s resource after reception of RANAP: Relocation Complete ACK+.

2) Application of RNSAP: Relocation Commit to carry DL NAS PDU to Target RNC as in R99
3) Introduction of NAS PDU SN in RANAP Relocation Information(in RNSAP: Relocation Commit)
4) Source RNC is able to cancel the enhancend relocation by sending RNSAP Class 2 message(Relocation Cancel+) to Target RNC.
Reference:
[1] R3-080475: Finalization of X2 Release Resource Behaviour: 36.300 CR, Ericsson
Annex A: Text Proposal 

6.1.2
Signalling Flows
The signalling flow for solution 1 for the enhanced SRNS Relocation procedure are in the 
Combined Hard Handover and SRNS relocation
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Figure-6.1- 1: Combined Hard Handover and SRNS relocation
In the proposed alternative, it is considered that the Iur interface exists between the source RNC and Target RNC. Note: If Iur interface is not existing, the traditional SRNS relocation will be used (HHO via core network)
Optimized SRNS Relocation flow:
1- Based on the measurement reports, Source RNC decides to relocate the UE to a neighboring RNC (Target RNC).

2- Source RNC sends RNSAP Relocation Request+ message to the Target RNC, with the required information for the Target RNC to start the HO preparation. Target RNC may perform Admission control and configures the necessary resources on the Target side. Source RNC contains the information for the RABs which DL Data forwarding is executed in the message. If Direct Tunnel is established the Source RNC provides to the Target RNC the GGSN's Address for User Plane and TEID for Uplink data.
3- Target RNC decides to accept the request and replies an RNSAP Relocation Request Ack+ containing RRC Reconfiguration message to the Source RNC. For RABs which DL data forwarding is executed, the Target RNC includes the Transport Layer Address and Iur Transport Association in the RNSAP Relocation Request Ack+. After the reception of the Relocation Request Ack+, the Source RNC may begin forwarding of DL data to the Target RNC. 
4- Source RNC sends the RRC Reconfiguration message (e.g. Physical Channel Reconfiguration) to the UE, with the required physical channel information etc on the Target cell. 
5- On receiving the RLC layer Acknowledge from UE, Source RNC sends RNSAP Relocation Commit to the Target RNC.  The message contains SRNS Context including the sequence number of GTP-PDU next to be transmitted in UL/DL and the next PDCP sequence number that would have been used to send and received from UE in case delivery order is required or case of PDCP reservation.
6- Target RNC receives RRC Physical Channel Reconfiguration Complete on target cell.
7- Target RNC sends the RANAP Relocation Complete+ message to the SGSN, indicating that relocation is happened on the UE. 
8- SGSN updates the new GTP/U endpoint address by sending Update PDP Context Request message to the GGSN. If Direct Tunnel is established the SGSN provides to GGSN the RNC's Address for User Plane and TEID for Downlink data.
9- GGSN responses with Update PDP Context Response and prepares to send DL data the new GTP/U address.

10- SGSN configures the necessary Iu resources for the Target RNC and acknowledges with “RANAP Relocation Complete Ack+” Message to the Target RNC.

11- After reception of RANAP: Relocation Complete ACK+, the Target RNC initiates release of the resources in the source RNC by sending RNSAP: Resource Release.   

Combined Cell/URA update and SRNS relocation
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Figure-6.1- 2: Combined Cell/URA Update and SRNS relocation
1. UE reselect the cell under neighbour RNC of current SRNC and send Cell/URA Update. 
2. The RNC(Target RNC) forwards Cell Update to the source RNC. 
3. Source RNC decided to relocate the UE to the neighbor RNC (Target RNC) and sends RNSAP Relocation Request+ message to the Target RNC, with the required information for the Target RNC to start the HO preparation. Source RNC contains the information for the RABs which DL Data forwarding is executed in the message. Target RNC may perform Admission control and configures the necessary resources on the Target side. If Direct Tunnel is established the Source RNC provides to the Target RNC the GGSN's Address for User Plane and TEID for Uplink data.
4. Target RNC decides to accept the request and replies RNSAP Relocation Request Ack+. For RABs which DL data forwarding is executed, the Target RNC includes the Transport Layer Address and Iur Transport Association in the message. After the reception of the Relocation Request Ack+, the Source RNC may begin forwarding of DL data to the Target RNC.
5. Source RNC sends RNSAP Relocation Commit to the Target RNC. The message contains SRNS Context including the sequence number of GTP-PDU next to be transmitted in UL/DL and the next PDCP sequence number that would have been used to send and received from UE in case delivery order is required or case of PDCP reservation.
6. Target RNC sends UE e.g. RRC UTRAN Mobility Information to inform the new S-RNTI for the UE
7. Target RNC receives the UTRAN Mobility Information Confirm from the UE.
8. Target RNC sends the RANAP Relocation Complete+ message to the SGSN, indicating that relocation is happened on the UE. 
9. The SGSN updates the new GTP/U endpoint address by sending Update PDP Context Request message to the GGSN. If Direct Tunnel is established the SGSN provides to GGSN the RNC's Address for User Plane and TEID for Downlink data.
10. GGSN responses with Update PDP Context Response and prepares to send DL data the new GTP/U address.

11. SGSN configures the necessary Iu resources for the Target RNC and acknowledges with “RANAP Relocation Complete Ack+” Message to the Target RNC.

12. After reception of RANAP: Relocation Complete ACK+, the Target RNC initiates release of the resources in the source RNC by sending RNSAP: Resource Release.   

SRNS relocation
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Figure-6.1- 3: SRNS relocation
1. RL(s) have been established between UE and DRNC(Target RNC). 
2. Source RNC decides to relocate the UE to the DRNC (Target RNC) and sends RNSAP Relocation Request+ message to the Target RNC. The Target RNC may perform Admission control and configures the necessary resources on the Target side. Signaling flow after 2 is same with 4-10 describing signaling flow for Combined Cell/URA Update and SRNS relocation in 
Data Forwarding:

· As in R99 Relocation, only DL Data forwarding is applied. 
· As in R99 Relocation, GTP Sequence Number is used for the DL re-ordering at GTP-u layer in the Target RNC
· As in R99 Relocation, the RNSAP: Relocation Commit is used for carrying SN information for forwarding.
· As in LTE X2 HO, the source RNC selects the RAB to be data forwarded and Target RNC informs the Source RNC the TLA and Iur Association in Relocation Request ACK+. 
NAS Handling during the relocation:

· Non Delivery Notification for the received NAS messages is sent to SGSN.
· As in R99 Relocation, RNSAP: Relocation Commit message can be used to carry the received DL NAS messages. NAS PDU SN needs to be introduced in RANAP: Relocation Information.
Relocation Cancel:

· As in LTE X2 HO, the source RNC is able to cancel the ongoing enhaned relocation procedure by sending RNSAP: Relocation Cancel+ message(which is Class 2 message) to the target RNC.
· 
· 
Advantage of this alternative: 
· The total number of required messages exchanged over the Iu interface is just only two whereas the Rel7 relocation requires eight messages. So one can see that this scheme can significantly reduce CN load and HO delay.  

· The number of message containing an RRC container is two in the UE involved case and one in the UE not involved case, so that the total signalling load (data volume for the required messages) required for this alternative is almost equal or less than half of the one required in Rel7 Relocation.   
6.1.3
Interworking with legacy Node

6.1.3.1
Interworking with legacy CN

The Enhanced SRSN Relocation procedure is not applicable in such deployment scenarios where the serving SGSN does not support the enhanced relocation scheme. One possibility for error handling in case the legacy SGSN receives the Relocation Complete+ from RNC is as below.

· The criticality of the Message Type in Relocation Complete+ is defined as “reject”. 

· In case legacy SGSN receives the Relocation Complete+, the SGSN sends to the RNC an Error Indication.
· The RNC reports this critical error to O&M etc, by e.g. setting an alarm.
· The RNC shall stop executing the enhanced relocation procedure.  In addition the serving/source RNC should be informed accordingly.
· The ongoing call can be theoretically kept as long as Iur connectivity is given, assuming that data forwarding is continued and the serving RNC is kept in the loop.
· Iu based Rel 7 SRNS Relocation may be executed.
6.1.3.2
Interworking with legacy RNC

The Enhanced SRSN Relocation procedure is not applicable in such deployment scenarios where the target RNC does not support the enhanced relocation scheme. One possibility for handling in case the legacy RNC receives the Relocation Request+ from source RNC is as below.

· The criticality of the Message Type in Relocation Request+ is defined as “reject”. 

· In case legacy RNC receives the Relocation Request+, the RNC sends to the RNC an Error Indication.

· The RNC reports this critical error to O&M etc, by e.g. setting an alarm.
· The RNC shall stop executing the enhanced relocation procedure.
· The ongoing call can be kept as long as RRC connectivity is given and Iu based Rel 7 SRNS Relocation may be executed.
6.1.4
Comparison to Rel7 Relocation

· Configuration parameter tells CN’s capability is required to be set in each RNC for prohibiting the execution of the enhanced relocation.
· Configuration parameter tells the neighbouring RNC’s capability is beneficial to avoid unnecessary relocation attempt which gets unsuccessful.
· Relocation preparation procedure is executed on Iur interface, i.e. Relocation Request and Relocation Request ACK is sent via the Iur interface

· Resource is not reserved on the Iu interface to target RNC until the relocation in RAN is completed. 
· Relocation Complete message is acknowledged by the SGSN

· The release of resources is triggered by the target RNC; the corresponding Resource Release message is directly sent on the Iur interface, after the reception of the Relocation Complete ACK message

6.1.5
Open Issues

· The following issues are FFS for the solution.
· 
· Release scheme for the Iu resource between SGSN and source RNC

· 
· 
6.2
Solution 2

6.2.1
General

The solution takes same approach except for release scheme for the source RNC’s resource in solution 1 in 6.1. 

In the solution, SGSN releases the resource of the source RNC by sending RANAP message whereas the Target RNC releases the resource in Solution1 in 6.1.

6.2.2
Signalling Flows

The signalling flow for solution x for the enhanced SRNS Relocation procedure are in the 
Combined Hard Handover and SRNS relocation
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Figure-6.2-4: Combined Hard Handover and SRNS relocation
In the proposed alternative, it is considered that the Iur interface exists between the source RNC and Target RNC. Note: If Iur interface is not existing, the traditional SRNS relocation will be used (HHO via core network)
Optimized SRNS Relocation flow:
1-10  Signaling flow from 1 to 10 are same with 1-10 for Solution 1 in 6.1.2.
11  SGSN initiates release of the resources in the source RNC by sending RANAP: Iu Release Command+.

Combined Cell/URA update and SRNS relocation
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Figure-6.2-5: Combined Cell/URA Update and SRNS relocation
1-11  Signaling flow from 1 to 11 are same with 1-11 for Solution 1 in 6.1.2.
12   SGSN initiates release of the resources in the source RNC by sending RANAP: Iu Release Command+.

SRNS relocation
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Figure-6.2-6: SRNS relocation
1-10  Signaling flow from 1 to 10 are same with 1-10 for Solution 1 in 6.1.2.
11   SGSN initiates release of the resources in the source RNC by sending RANAP: Iu Release Command+.

Data Forwarding:

Same scheme with Solution 1 in 6.1.2 is applied.

NAS Handling during the relocation:

Same scheme with Solution 1 in 6.1.2 is applied.

Relocation Cancel:

Same scheme with Solution 1 in 6.1.2 is applied.
Advantage of this alternative: 

The followings are main advantages on the proposal.
· The total number of required messages exchanged over the Iu interface is three whereas it is two in Solution 1, however, the number of required messages exchanged over Iur is two whereas it is three in solution1.

· The number of message containing an RRC container is two in the UE involved case and one in the UE not involved case, so that the total signalling load (data volume for the required messages) required for this alternative is almost equal or less than half of the one required in Rel7 Relocation. (same with Solution1)
· The timing to release SGSN and source RNC’s resource is earlier than one in Solution 1.

· Iu resource between SGSN and source RNC is released in clear way. Iur resource is released in same way with R99 relocation.

6.2.3
Interworking with legacy Node

Same principle with Solution 1 in 6.1.3 is applied.

6.2.4
Comparison to Rel7 Relocation

· Configuration parameter tells CN’s capability is required to be set in each RNC for prohibiting the execution of the enhanced relocation. 
· Configuration parameter tells the neighbouring RNC’s capability is beneficial to avoid unnecessary relocation attempt which gets unsuccessful.
· Relocation preparation procedure is executed on Iur interface, i.e. Relocation Request and Relocation Request ACK is sent via the Iur interface

· Resource is not reserved on the Iu interface to target RNC until the relocation in RAN is completed. 
· Relocation Complete message is acknowledged by the SGSN

6.2.5
Open Issues

The following issues are FFS for the solution.
· - none
· 
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