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RAN2 has been looking at the interactions between RRC, PDCP and RLC during the  SRNS relocation procedure. The agreed contribution R2-001774 (CR 035r2 to 25.303) represents the current understanding of these interactions between the layers and this is attached to this LS for information. RAN2 would like RAN3 and SA2 to review this and confirm that the understanding in RAN2 is correct.

A review of the SRNS relocation procedure as described in 23.060 has resulted in suggested changes to this specification based on RAN2’s current understanding. An LS has been sent to SA2 regarding this and the tdoc number is R2-001859. 

RAN2 has also tried to investigate situations when the SRNS relocation fails at various phases in the procedure. RAN2 has looked at the related RAN3 and SA2 specifications and has some pending issues.

Consider the description in 23.060 v3.4.0 regarding Serving SRNS Relocation:
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Figure 38: Serving SRNS Relocation Procedure
The UE is unaware that a relocation is being performed until a new U-RNTI is indicated to the UE. In this example, it is included in the RRC RNTI REALLOCATION message. 

Failure Cases

RAN2 has briefly reviewed RANAP and RNSAP but would like to ask for advice from RAN3 regarding the currently defined failure cases. It has been indentified that there are four  possible failure notifications:

1) Relocation Request 
( Relocation Failure

2) Relocation Required 
( Relocation Preparation Failure

3) Relocation Cancel :
(Source RNC) ( (CN)

4) UE returns a XXX FAILURE message

Any failure before the Relocation Command is sent is not considered to be a problem for PDCP and RLC and there will be no disruptions to these layers. Therefore, the failure cases in 1) and 2) are not considered to require any action from PDCP and RLC.

Relocation Cancel

It is currently defined in 25.413 v3.2.0, Section 8.10 that:

“The Relocation Cancel procedure can be sent by the source RNC during and after the Relocation Preparation procedure as long as the relocation of SRNS is ongoing”.

It is assumed that the completion of SRNS relocation occurs when the target RNC sends the Relocation Complete to the CN. Therefore, the Relocation Cancel can be sent anytime before the Relocation Complete is sent. Is it possible for the source RNC to send a Relocation Cancel during the RNTI reallocation procedure?

XXX Failure and Relocation Detect

In 25.413 v3.2.0, Section 8.8.2 it is stated that:

“Upon reception of RELOCATION DETECT message, the CN may switch  the user plane from the source RNC to the target RNC”.

Also, in 23.060 v3.4.0, Section 6.9.2.2.1, bullet 9):

“When the Relocation Detect message is sent, the target RNC shall start SRNC operation”.

RAN2 is not sure and would like to ask that if the CN decides to switch the user plane from the source RNC and the target RNC starts SRNC operation, is possible to revert back to the source RNC in case of failure? If not, then if the UE would send a RNTI REALLOCATION FAILURE the UE would then revert to the configuration prior to the reception of the RRC RNTI REALLOCATION message, as specified in 25.331. Correspondingly, UTRAN would have to revert to the old configuration? This would mean that the source RNC would become the SRNC. This would, however, not be possible if the ‘switch’ of user plane Iu occurs at the Relocation Detect?

RAN2 would like to suggest that the target RNC should become and start operation as the SRNC and the switch of Iu and Gn should be carried out after the Relocation Complete is sent by the target RNC to the CN. At this stage, there is no possibility to revert back to the source RNC operating as the SRNC.

As RAN2 understands it, the Relocation Detect is sent if the UE is detected on lower layers (“UE involved”) or a trigger from the Iur (“UE not involved”) ie Relocation Commit. If this is the case then the need for the Relocation Detect is not clear but RAN2 understands that this is a RAN3 issue and is not familiar their requirements/procedures.

Data Forwarding

Is it possible for the Relocation Cancel to occur during and after the “Forwarding of Data” phase? Would the source RNC become the SRNC or would the connecton be released?

Conclusion

RAN2 would kindly ask RAN3 and SA2 to investigate failure during SRNS relocation and to provide some guidance with the questions as presented in this LS. The examples in this LS are what RAN2 consider as more important and it could be that there are other cases that need to be studied.
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6.4.7a 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.


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.



-
Combinded 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 6.4.7a.1 and 6.4.7a.2, and in more detail in TS 23.060 [6].



6.4.7a.1
Serving and Combined Cell/URA Update SRNS relocation



The procedure is initiated by the source RNC deciding to perform a Serving SRNS relocation. Case I represents the situation when the UE is not involved and this is shown in Figure x. Case II represents the situation when the UE is involved and a Combined Cell/URA update and SRNS relocation is performed, also shown in Figure x.



A RANAP Relocation Command is received by the source RNC from the CN, indicating the RABs to be released 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].


For the affected radio bearers, the RLC entity is suspended and the PDCP sequence numbers are retrieved by RRC. The PDCP send and receive sequence numbers are then transferred in the RNSAP Relocation Commit message from source to target RNC for RABs that support lossless SRNS relocation. The target RNC becomes the serving RNC when the RANAP Relocation Detect message is sent.


The target RNC then sends a RNTI REALLOCATION (Case I) or a CELL/URA UPDATE CONFIRM (Case II); which configures the UE with the new U-RNTI and indicates the uplink receive PDCP sequence number for each radio bearer configured to support lossless SRNS relocation. The UE compares the uplink receive PDCP sequence number with the UE uplink send PDCP sequence number. If this confirms PDCP SDUs successfully transferred before the start of relocation ie already received by the source RNC then these are discarded by the UE.


If the UE has successfully configured itself, it shall send; a RNTI REALLOCATION COMPLETE (Case I and Case II). These messages contain 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 For the affected radio bearers, The RLC entity is re-established [2] with the current configuration.


In case of failure; the UE shall send a RNTI REALLOCATION FAILURE (Case I) or CELL/URA UPDATE FAILURE (Case II) message. 


Upon reception of the RNTI REALLOCATION COMPLETE/FAILURE (Case I and Case II) or CELL/URA UPDATE COMPLETE/FAILURE (Case II) message, UTRAN shall start the PDCP entity and the relocation procedure ends.
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Figure x, Serving and Combined Cell/URA Update SRNS relocation



6.4.7a.2
Combined Hard Handover and SRNS relocation


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 SNC to Source RNC Transparent Container includes the RRC message (XXX) for hard handover. Upon reception of the RANAP Relocation Command, the source RNC triggers the execution of the relocation of SRNS by sending message XXX to the UE. This message includes the new U-RNTI and the uplink receive PDCP sequence number for each radio bearer configured to support lossless SRNS relocation. 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 ie already received by the source RNC then these are discarded by the UE.


For the affected radio bearers, the RLC entity is suspended and the PDCP sequence numbers are retrieved by RRC. The PDCP send and receive sequence numbers are then transferred during the forwarding of SRNS contexts via the CN phase from source to target RNC for RABs that support lossless SRNS relocation. The target RNC becomes the Serving RNC when the RANAP Relocation Detect message is sent. 


If the UE has successfully configured itself, it shall send a XXX 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. For the affected radio bearers, the RLC entity is re-established [2] with the current configuration. 


In case of failure, the UE shall send a XXX FAILURE message to the target RNC. 


Upon reception of the XXX COMPLETE/FAILURE, UTRAN shall start the PDCP entity and the relocation procedure ends.
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Figure y, Combined Hard Handover and SRNS relocation
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