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Introduction

So far, the several factors for USTS have been presented through last WG2 meetings. In this document, to help understanding USTS, signaling impacts are presented, which includes for signaling parameters and signaling procedures between UE and UTRAN. Regarding this feasibility study has been done, in WG3 [11].

2. Parameters for signaling

For signaling to support USTS, new parameters should be added. The following tabular includes the parameters, function and related messages.

Table 2-1 Parameters for signaling

	Parameters for USTS
	Functions
	Messages
	Impact on WG2

	USTS  Indicator
	To setup the radio link in USTS mode
	· RADIO LINK SETUP REQUEST
· RADIO LINK RECONFIGURATION PREPARE
· RADIO LINK ADDITION REQUEST
	No

	USTS Support Indicator
	To notify whether UE or NB supports USTS or not
	· RRC CONNECTION REQUEST
· RADIO LINK RECONFIGURATION PREPARE
· RADIO LINK SETUP RESPONSE
· RADIO LINK SETUP REQUEST
· RADIO LINK ADDITION REQUEST
	Yes
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Figure 3.1 Call Flow of USTS without Iur Interface
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	To be calculated from 
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 and Propagation Delay in SRNC
	· RRC CONNECTION REQUEST
· RADIO BEARER SETUP
· RADIO BEARER RECONFIGURATION
· TRANSPORT CHANNEL RECONFIGURATION
· PHYSICAL CHANNEL RECONFIGURATION
	Yes
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	Reference time expected to be received from UE
	· CELL SETUP REQUEST

· CELL RECONFIGURATION REQUEST 

· RADIO LINK SETUP RESPONSE

· RADIO LINK RECONFIGURATION READY
	No

	USTS Scrambling Code
	To notify the scrambling code of UE
	· RRC CONNECTION SETUP
· RADIO BEARER SETUP
· RADIO BEARER RECONFIGURATION
· TRANSPORT CHANNEL RECONFIGURATION
· PHYSICAL CHANNEL RECONFIGUREATION
· RADIO LINK SETUP REQUEST
· RADIO LINK SETUP RESPONSE
· RADIO LINK RECONFIGURATION READY
· RADIO LINK RECONFIGURATION PREPARE
	Yes

	USTS Scrambling Code Offset
	To notify the scrambling code offset of UE (In case of handover)
	· RADIO LINK SETUP REQUEST
· RADIO LINK RECONFIGURATION READY
	No


	USTS Channelisation Code Number
	To notify Channelisation Code information

	· RRC CONNECGTION SETUP

· RADIO BEARER SETUP

· RADIO BEARER RECONFIGURATION

· TRANSPORT CHANNEL RECONFIGURATION

· PHYSICAL CHANNEL RECONFIGURATION

· RADIO LINK SETUP REQUEST
· RADIO LINK SETUP RESPONSE

· RADIO LINK RECONFIGURATION READY

· RADIO LINK RECONFIGURATION PREPARE
	Yes


3. Signaling procedures

For the support of USTS, the following signaling procedures should be provided.

· Call setup procedure

· Mode change procedure

· Handover procedure

3.1 Call setup procedure

This is the basic call procedure for USTS. This procedure is same to the present call setup procedure except adding parameters for supporting USTS, so it occurs when UE requests for call setup. 

1. RRC CONNECTION REQUEST

UE sends RRC message RRC CONNECTION REQUEST to SRNC.

2. RADIO LINK SETUP REQUEST

This message transmits USTS Indicator, USTS Scrambling Code, and USTS Channelisation Code Number to the Node B.

3. RADIO LINK SETUP RESPONSE

Node B allocates resources, starts PHY reception, and responses with NBAP message RADIO LINK SETUP RESPONSE.


4. ALCAP Iub Data Transport Bearer Setup
SRNC initiates set-up of Iub Data Transport bearer using ALCAP protocol. This request contains the AAL2 Binding Identity to bind the Iub Data Transport Bearer to the DCH. The request for set-up of Iub Data Transport bearer is acknowledged by Node B.
5. User Plane Synchronisation 

The Node B and SRNC establish synchronism for the Iub and Iur Data Transport Bearer by means of exchange of the appropriate DCH Frame Protocol frames. 
6. RRC CONNECTION SETUP

SRNC sends RRC message RRC CONNECTION SETUP to UE.

7. RRC CONNECTION COMPLETE

UE sends RRC message RRC CONNECTION COMPLETE to SRNC.
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Figure 3.2 MODE CHANGE procedure
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3.2 Mode Change procedure

The mode change procedure is newly added for movement among the different mode cells.  A radio link can be one of following three modes. 

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

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

· USTS mode: Timing control, UE is 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 why the UE has only a single transmitter and there can be more than one UE which enters 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, Non-USTS mode to USTS mode change will be executed after normal handover procedure shown in figure 3.2. In this mode change, new parameter values such as scrambling code and channelisation code should be assigned to perform USTS. 

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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Figure 3.1 Call Flow of USTS without Iur Interface
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3.3 Handover

Detailed description on handover in USTS mode is included in WG1’s TR [10]. Making a summary of the TR, 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.  This candidate 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. 

This subclause presents the following handover procedures

· Radio Link Addition (Branch Addition)

· Radio Link Deletion (Branch Deletion)

1) Radio Link Addition (Branch Addition)


Figure 3-3 shows the procedure of Radio Link Addition (Branch Addition)

1. RADIO LINK SETUP REQUEST 
This message transmits USTS Indicator, USTS Scrambling code, USTS Scrambling Code Offset and USTS Channelisation Code Number to DRNC from SRNC. DRNC will be known whether or not the UE will be in USTS mode with USTS Indicator.

2. RADIO LINK SETUP REQUEST
This message transmits USTS Indicator, USTS scrambling code, USTS Scrambling Code Offset and USTS Channelisation Code Number to Node-B from DRNC.

3. RADIO LINK SETUP RESPONSE

Node B allocates resources, starts PHY reception, and responses with NBAP message RADIO LINK SETUP RESPONSE.

4. RADIO LINK SETUP RESPONSE
This message sends USTS Support Indicator, to SRNC from DRNC.

5. ALCAP Iub/Iur Data Bearer Setup

SRNC initiates set-up of Iub/Iur Data Transport bearer using ALCAP protocol. This request contains the AAL2 Binding Identity to bind the Iub Data Transport Bearer to the DCH.
6. User Plane Synchronisation

Node B and SRNC establish synchronism for the Data Transport Bearer by means of exchange of the appropriate DCH Frame Protocol frames.

7. ACTIVE SET UPDATE

SRNC sends RRC Message ACTIVE SET UPDATE to UE on DCCH

8. ACTIVE SET UPDATE COMPLETE

UE acknowledges with RRC message ACTIVE SET UPDATE COMPLETE
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Figure 3.3 Radio Link Addition (Branch Addition)
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2) Radio Link Deletion (Branch Deletion)

This procedure is the same as normal RL deletion procedure.

4. Conclusion

The signaling procedures to support USTS are needed, which are call setup, mode change and handover procedure. The occurring frequency and time of call setup and handover procedure for USTS are same to those of present signaling procedures. For mode change procedure, it occurs when UE moves between different two modes and is related to handover.
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Figure 3.2 MODE CHANGE procedure
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Figure 3.3 Radio Link Addition (Branch Addition)
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Figure 3.1 Call Flow of USTS without Iur Interface
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Figure 3.2 MODE CHANGE procedure
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Figure 3.3 Radio Link Addition (Branch Addition)
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