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6.4.8
SRNS Relocation

The SRNS relocation procedure can be divided into two phases. The first phase is relocation preparation; where the resources are reserved, new RABs are established while the second phase is the transfer of the Serving RNS from source to target RNC.
In what follows, lossless radio bearers are RBs using AM and configured to support lossless SRNS relocation. Seamless radio bearers are RBs using UM or AM not configured to support lossless SRNS relocation.
There are three cases in which an SRNS relocation can be performed:

-
Serving SRNS relocation: This is used to move the UTRAN to CN connection point at the UTRAN side from the source SRNC to the target RNC.

-
Combined Hard Handover and SRNS relocation: This is used to move the UTRAN to CN connection point at the UTRAN side from the source SRNC to the target RNC, while performing a hard handover decided by the UTRAN.

-
Combined Cell/URA update and SRNS relocation: This is used to move the UTRAN to CN connection point at the UTRAN side from the source SRNC to the target RNC, while performing a cell re-selection in the UTRAN.

and these are described in subclause 6.4.8.1, 6.4.8.2 (for lossless radio bearers), 6.4.8.3, 6.4.8.4 (for seamless radio bearers), and in more detail in [6]. 

6.4.8.2
Combined Hard Handover and SRNS relocation (lossless radio bearers)

Based on measurement results and knowledge of the UTRAN topology, the source SRNC decides to initiate a combined hard handover and SRNS relocation. The UE is still under control of the SRNC but is moving to a location controlled by the target RNC.

A RANAP Relocation Command is received by the source RNC from the CN, indicating the RABs to be released, the Target RNC to Source RNC Transparent Container and the RABs that are subject to data forwarding. Lossless SRNS relocation is always, and only, configured for RABs that are subject to data forwarding. The PDCP layer shall support PDCP sequence numbering when lossless SRNS relocation is supported [7]. The Target RNC to Source RNC Transparent Container includes the RRC message (e.g. PHYSICAL CHANNEL RECONFIGURATION) for hard handover. 
Upon reception of the RANAP Relocation Command, the RRC entity in the source RNC stops the RLC entities for the affected radio bearers and retrieves the PDCP sequence numbers. It then triggers the execution of the relocation of SRNS by sending the RRC message to the UE. This message includes the new U-RNTI (from the target RNC) and the uplink receive PDCP sequence number for each radio bearer configured to support lossless SRNS relocation (from the source RNC). 
The PDCP send and receive sequence numbers and the last START value received from the mobile are then transferred via the CN during the forwarding of SRNS contexts from source to target RNC. The target RNC becomes the serving RNC when the RANAP Relocation Detect message is sent. 
Upon reception and acknowledgment by the UE of the message, the RLC entities, both on the UTRAN and UE sides, are re-established and their HFN values are set to the known START value. 

The UE compares the uplink receive PDCP sequence number with the uplink send PDCP sequence number. If this confirms PDCP SDUs successfully transferred before the start of relocation i.e. already received by the source RNC then these are discarded by the UE.
If the UE has successfully configured itself, it shall send e.g. a PHYSICAL CHANNEL RECONFIGURATION COMPLETE message to the target RNC. This message contains the downlink receive PDCP sequence number for each radio bearer configured to support lossless SRNS relocation. UTRAN compares the downlink receive PDCP sequence number with the downlink send PDCP sequence number. 
Upon reception of the PHYSICAL CHANNEL RECONFIGURATION COMPLETE message, UTRAN shall  start the RLC and PDCP entities of the affected RBs and the relocation procedure ends.
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Figure 35: Combined Hard Handover and SRNS relocation (lossless radio bearers)

6.4.8.4
Combined Hard Handover and SRNS relocation (seamless radio bearers)

Based on measurement results and knowledge of the UTRAN topology, the source SRNC decides to initiate a combined hard handover and SRNS relocation. The UE is still under control of the SRNC but is moving to a location controlled by the target RNC.

The source RNC continues the downlink data transmission on radio bearers supporting seamless SRNS relocation until the target RNC becomes the serving RNC. The target RNC becomes the serving RNC when the RANAP Relocation Detect message is sent.

A RANAP Relocation Command is received by the source RNC from the CN, indicating the RABs to be released. The Target RNC to Source RNC Transparent Container includes the RRC message (e.g. PHYSICAL CHANNEL RECONFIGURATION) for hard handover. This message includes the new U-RNTI. 
Upon reception of the RANAP Relocation Command, the source RNC triggers the execution of the relocation of SRNS by sending RRC message to the UE.  The last START value sent by the mobile on the uplink is then transferred during the forwarding of SRNS contexts via the CN phase from source to target RNC.
Upon reception and acknowledgment by the UE of the PHYSICAL CHANNEL RECONFIGURATION message, the RLC entities, both on the UTRAN and UE sides, are re-established and their HFN values are set to the known START value.

If the UE has successfully configured itself, it shall send a response message, in this case PHYSICAL CHANNEL RECONFIGURATION COMPLETE message to the target RNC. This message will be transmitted based on the new RLC context. 
Upon reception of the PHYSICAL CHANNEL RECONFIGURATION COMPLETE message in UTRAN, the relocation procedure ends.
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Figure 37: Combined Hard Handover and SRNS relocation (seamless radio bearers
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