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Introduction

In this contribution, we propose further input for inclusion in the TR.
It contains the following changes.

· To extend information on scenarios for mode change and soft handover.

· To add mode change procedure.
6.3.3  Procedures

6.3.3.1 Mode Change procedure

The radio link can be in one of the following three modes:

· Normal mode : No timing control, UE discriminated by scrambling code

· Non-USTS mode : No timing control, UE discriminated by both scrambling and channelisation codes

· USTS mode : Timing control, UE discriminated by both scrambling and channelisation codes

The difference between Normal mode and Non-USTS mode is as follows. If one of the radio links to the cell sites in Active set is in USTS mode, it is discriminated by both scrambling code and channelisation codes assigned for USTS mode in all cells in Active set. Therefore, the other links should be in Non-USTS mode. This is because the UE has only a single transmitter and there can be more than one UEs who enter the SHO region from the same original cell and accordingly, they use the common scrambling code and the discrimination can be done only by channelisation codes. The UE in USTS mode has an USTS-mode RL and Non-USTS mode RL(s). In Normal mode, the UEs in SHO region use their own unique scrambling codes.

The Mode Change from USTS mode to Normal mode will be executed before normal handover when the target DRNC’s node B cannot support USTS. In this mode change, both new scrambling and channelisation codes are allocated to perform normal handover. But if the target DRNC’s Node B can support USTS, there are two possible scenarios. In the first scenario, Non-USTS mode to USTS mode change will be executed after normal soft handover procedure shown in Figure 6.1. In this mode change, new parameter values such as scrambling code and channelisation code should be assigned to perform USTS. In the second scenario, the modes of both radio links can be changed during the soft handover, which may improve the performance by providing USTS mode to a better radio link compared to the first scenario. In this scenario, the mode change from Non-USTS mode to USTS mode should be executed in the target cell as in the first scenario. Then the mode change from USTS mode to Non-USTS mode could be executed in the source cell as shown in Figure 6.2.

6.3.3.1.1 Scenario 1

The following is the procedure of Mode Change from Non-USTS to USTS mode. Mode Change will be executed after soft handover procedure. The scrambling and channelisation codes for USTS will be assigned to UE and UE will synchronize the timing with 
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 which was calculated by SRNC. From Mode Change UE can get the timing control and the codes for USTS.

1. RADIO LINK RECONFIGURATION PREPARE

This message transmits USTS Indicator to DRNC from SRNC. DRNC will be requested by SRNC whether or not the UE would be in  USTS mode with USTS Indicator.
2. RADIO LINK RECONFIGURATION PREPARE

This message sends USTS Indicator , USTS scrambling code and USTS Channelisation Code Number to Node B from DRNC.

3. RADIO LINK RECONFIGURATION READY

NBAP Message RADIO LINK RECONFIGURATION READY is sent from DRNC’s Node B to DRNC.

4. RADIO LINK RECONFIGURATION READY

This message transmits 
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, USTS scrambling code and USTS Channelisation Code Number to SRNC from DRNC.

5. RADIO LINK RECONFIGURATION COMMIT

RNSAP Message RADIO LINK RECONFIGURATION COMMIT is sent from SRNC to DRNC.

6. RADIO LINK RECONFIGURATION COMMIT

NBAP Message RADIO LINK RECONFIGURATION COMMIT is sent from DRNC to Node B.

7. PHYSICAL CHANNEL RECONFIGURATION

SRNC sends RRC message PHYSICAL CHANNEL RECONFIGURATION to UE.

8. Actualizing modification

Both UE and Node B actualise modification of the physical channel.

9. PHYSICAL CHANNEL RECONFIGURATION COMPLETE

UE sends RRC message PHYSICAL CHANNEL RECONFIGURATION COMPLETE to SRNC.
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6.3.3.1.2 Scenario 2

In this scenario, the Mode Change from Non-USTS to USTS mode will be executed in the target cell. And the Mode Change from USTS to Non-USTS mode could be followed in the source cell. The scrambling and channelisation codes for USTS will be assigned to UE and UE will synchronize the timing with 
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 which was calculated by SRNC. While UE is within the soft handover region, UE can get the timing control and the codes with better USTS radio link in the target cell from the Mode Change procedure of scenario 2.
1. RADIO LINK RECOFIGURATION PREPARE
This message sends USTS Indicator , USTS scrambling code and USTS Channelisation Code Number to target Node B from SRNC.

2. RADIO LINK RECONFIGURATION READY
NBAP Message RADIO LINK RECONFIGURATION READY is sent from target Node B to SRNC.

3. RADIO LINK RECONFIGURATION COMMIT
NBAP Message RADIO LINK RECONFIGURATION COMMIT is sent from SRNC to target Node B.

4. RADIO LINK RECOFIGURATION PREPARE
This message sends USTS Indicator , USTS scrambling code and USTS Channelisation Code Number to source Node B from SRNC.

5. RADIO LINK RECONFIGURATION READY
NBAP Message RADIO LINK RECONFIGURATION READY is sent from source Node B to SRNC.

6. RADIO LINK RECONFIGURATION COMMIT
NBAP Message RADIO LINK RECONFIGURATION COMMIT is sent from SRNC to source Node B.

7. PHYSICAL CHANNEL RECONFIGURATION REQUEST
SRNC sends RRC message PHYSICAL CHANNEL RECONFIGURATION to UE.

8. Actualizing modification

Both UE and Node B actualise modification of the physical channel.

9. PHYSICAL CHANNEL RECONFIGURATION COMPLETE
UE sends RRC message PHYSICAL CHANNEL RECONFIGURATION COMPLETE to SRNC.
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Fig 6.2 Mode Change procedure for scenario 2
-------------------------------------------------------- omitted ---------------------------------------------------------------------
6.3.3.4 Soft Handover

Detailed description on handover in USTS mode is included in WG1’s TR[10]. In the case of handover from USTS to USTS mode, there are two candidate schemes as described in [10]. In the candidate 1, the UE maintains an USTS mode RL while it is within USTS supporting Node B area. When it moves from the area to other USTS supporting Node B area, Non-USTS mode RLs are added or deleted according to the movement of UE. After the USTS mode RL is deleted, the UE continues to communicate with the remaining Non-USTS mode RLs. When only a single RL remains, the mode change procedure is performed to switch the mode of the RL to USTS mode. The candidate 1 for handover procedure imposes a minimal impact on the network side by eliminating the necessity of performing mode change for one of the RLs in Active set and proper RL reconfigurations for the other RLs at the same time. In the candidate 2, UTRAN can select the proper timing for mode change procedure while the UE is within soft handover region. After non-USTS RLs are added, the RL modes of both links can be changed within the soft handover region as shown in Figure 6.2. If the mode change triggering point is cell boundary, candidate 2 is the same as candidate 1. Depending on the algorithm which decides the triggering point for mode change, RL deletion procedure can be executed after mode change procedure. The candidate 2 for soft handover may improve the performance by providing USTS mode to a better radio link compared to candidate 1.
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Figure 6-1 MODE CHANGE procedure
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