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Discussion and Decision
1
Introduction
At RAN3# 57, RAN3 has agreed to introduce protocol supports to enable “shared carrier solution”, which means that SRNC functionality are located in different entities for UEs with CS RAB (in addition can be also PS RAB) and UEs with only-PS RAB. 
In the case a NodeB+, which doesn’t have Iu-CS User Plane with MSC/MGW, requests to establishs CS RAB, SRNS relocation is executed to relocate the SRNC functionality to a RAN node with the capability of establishing Iu-CS User Plane with the MSC/MGW. It has been agreed that UE involved Relocation is applied and Timing Maintaining HHO is always executed. 

This contribution describes the need to signal the Chip Offset and Frame Offset from source RNC to Target RNC for enabling the execution of the relocation with Timing Maintaining HHO. This contribution also proposes how to signal the parameters to Target RNC. 
2 Proposal
Need to signal Chip Offset and Frame Offset to Target RNC:
The main difference between Timing Maintaining HHO and Timing Re-initialised HHO is that the Node B shall maintain the timing, i.e. DPCH frame offset/Chip Offset, used before the HHO to the new RL. 
The DPCH frame offset/Chip Offset is the offset between the beginning of P-CCPCH frame and the beginning of DPCH frame.
Frame Offset is the offset between cell SFN and CFN used in the cell for a specific UE. 
SRNC decides the offset value for the first RL established for a specific UE. The SRNC also calculates a new offset for RLs established after the first RL. The aim is to have the same CFN value to e.g. DL DCH DATA FRAME containing the same data transmitted to all cells in active set for the UE over Iub/Iur, and to allocate the same CFN values to UL DCH/E-DCH DATA FRAME containing the same data transmitted from all cells/Node Bs to SRNC by Node B. 

However, in the SRNS relocation in current spec, the RNC which will become the SRNC, does not know the Frame Offset which was used for the RL in Node B+. Since the Node B+ must keep using CFN offset for the RL established after the relocation, which was decided or calculated before the relocation, this will generates the following problems: 

· Inaccurate mapping between CFN and RFN regadless of the DCH Synchronisation procedure. 

· DCH Synchronisation procedure has to be repeated multiple times, which also increases DCH synchronisation time. In average, the first DCH synchronisation procedure contains CFN, which is 2.55/2 seconds incorrect. 


· If DCH Synchronisation procedure is not executed, the timing of first DL data frame will be in average 2.55/2 seconds incorrect.
· In case of E-DCH, new SRNC does not know, in relation to RFN, when e.g. HARQ Failure happens, or when the HARQ process has correctly decoded the data  
· In case the UE moves to a cell under another Node B by keeping RL under the Node B+ which has executed the relocation, the SRNC can not calculate correct Frame Offset to allocate same CFN value to DATA FRAMEs. Thus in UL, since SRNC receives E-DCH/DCH DATA FRAME with different CFN for same data, MDC can not work. Likewise in UL, UE receives the DL data with same data at different timing and MDC can not work.
In addition to Frame Offset, the target RNC does not know the Chip Offset used before relocation. This will generates the same problem whereby Node Bs send data at different timings and therefore the UE can not execute soft combining.
For avoiding the problem above, it is proposed that Source RNC/Node B+ signals the Chip and Frame Offset to Target RNC/legacy RNC. 
Proposal 1) Source RNC signals Chip Offset and Frame Offset to Target RNC.
How to signal the parameters: 
The simplest way is to signal the required parameters in RRC Container, which is transmitted in RANAP: Relocation Preparation from source RNC to CN and Relocation Request from CN to target RNC. 

The target RNC includes the received offset value in RNSAP: RL Setup Request message.
The new issue is that Frame Offset/Chip Offset is not defined as RRC parameter and not defined as RANAP parameter. They are defined only as RNSAP/NBAP parameter. As a consequence we need to introduce a new transparent container in the RANAP message to carry the RNSAP parameters.

It is therefore proposed to include the Chip Offset and Frame Offset in the RNSAP container, not in RRC Container included in the RANAP message. 
Another alternative is to include the two parameters in RNSAP RL Setup Response message which is replied to RL Setup Request sent by target RNC during the relocation. The signalling flow is as follows:
- Target RNC receives RANAP Relocation Request message with D-RNTI for No IuCS UP IE

- Target/SRNC sends RNSAP: RL Setup Request message with the received D-RNTI and dummy Chip and Frame Offset (the presence of the IEs is mandatory).

- Source/DRNC knows that it should execute the Timing Maintaining HHO from received D-RNTI and includes Chip and Frame Offset used for the cell in RL Setup Response. 
- Target/SRNC uses the received Chip/Frame Offset for data transmission after the relocation and the calculation of new offsets for new RLs. (The signalling Flow is in Annex)
NSN prefers the latter alternative since the changes are only required in RNSAP specification and the RNSAP parameters should be sent in RNSAP message if possible and no need to introduce a new concept (RNSAP container). 
Proposal 2) Chip and Frame Offset are signalled in RL Setup Response. 
3 Conclusion

It is proposed to discuss content in Section 2 and agree on the following solutions:
Proposal 1) Source RNC signals Chip Offset and Frame Offset to Target RNC.

Proposal 2) Chip and Frame Offset are signalled in RL Setup Response. 
It is also proposed that RAN3 agree the RNSAP CR[1] which implements the proposals.  
Note: The proposed changes are not required for NBAP since both CRNC/Node B know the offset values.
[1] R3-072287: UE Involved Relocation with Timing Maintaining HHO
Annex: 

RRC 
8.3.5.2
Timing-maintained hard handover
8.3.5.2.1
General
The purpose of the Timing-maintained hard handover procedure is to remove all the RL(s) in the active set and establish new RL(s) while maintaining the CFN in the UE.
For TDD timing re-initialised hard handover is realised via CFN calculation (see subclause 8.5.15.2).
NOTE:
For FDD, during the hard-handover procedure, the UE will align the timing of the uplink transmission as specified in [26].
This procedure can be initiated only if UTRAN knows the target SFN timing before hard handover. The target SFN timing can be known by UTRAN in the following 2 cases:

-
UE reads SFN when measuring "Cell synchronisation information" and sends it to the UTRAN in MEASUREMENT REPORT message.

-
UTRAN internally knows the time difference between the cells.

8.3.5.2.2
Initiation (FDD only)
Timing-maintained hard handover initiated by the network is normally performed by using the procedure "Physical channel reconfiguration" (subclause 8.2.6), but may also be performed by using either one of the following procedures:

-
"radio bearer establishment" (subclause 8.2.1);

-
"Radio bearer reconfiguration" (subclause 8.2.2);

-
"Radio bearer release" (subclause 8.2.3); or

-
"Transport channel reconfiguration" (subclause 8.2.4).

In this case of a timing maintained hard handover procedure the UTRAN should not include the IE "Default DPCH Offset Value".

If the IE "Default DPCH Offset Value" is included, the UE shall:

1>
ignore the IE "Default DPCH Offset Value".
Signalling Flow for Alt 2
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