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Introduction

This text proposal contains the following changes.

· Add the table for the new parameters for USTS

· The roles of SRNC and CRNC for USTS are described separately.

· The USTS impacts to Iur Interface are described in detail.

· Removed the ambiguity regarding RRC termination in Node-B in figure 6-1.

Text proposal in TR 25.839

6 Study Area
This section gives a summary of areas that have been identified where study needs to be performed to complete the study item.
6.1 General

In this section, the general aspect of the uplink syncronous transmission scheme will be discussed.
6.2 Discussions in Leading Group

TR 25.839
6.3 Discussions in WG3

6.3.1  General

In this chaper, the followings will be clarified to give good understanding of USTS’s impacts to WG3

· What kind of parameters should be added

· Which messages will be affected in the point of each Interface

· How will handover be supported with USTS technology

For USTS, USTS Indicator, USTS Support Indicator,  
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Figure 6-1 MODE CHANGE procedure
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 , 
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 , USTS Scrambling Code and USTS UL Channelisation Code Number are necessary. The following will give the detail information of each one.

SRNC calculates 
[image: image4.wmf]SYNC

INIT

T

_

 with 
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 which was sent from CRNC through RADIO LINK SETUP RESPONSE and PRACH Propagation delay. CRNC assigns scrambling and channelisation codes for USTS. CRNC transmits USTS UL Channelisation Code Number and 
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 to SRNC and Node B.
6.3.2  New parameters
New parameters for USTS
Functions
Messages
62.3.4.2.1 
USTS  Indicator
To let Node B setup the radio link of USTS
S(C)RNC ( Node B

· RADIO LINK SETUP REQUEST
63.3.4.2.1 

SRNC notifies CRNC whether UE supports USTS or not
SRNC ( CRNC

· RADIO LINK SETUP REQUEST

· RADIO LINK RECONFIGURATION PREPARE
64.3.4.2.1 
USTS Support Indicator
UE notifies SRNC whether UE supports USTS or not
UE ( SRNC

· RRC CONNECTION REQUEST
· RRC CONNECTION RE-ESTABLISHMENT REQUEST

· UE CAPABILITY INFORMATION

· RADIO BEARER RECONFIGURATION
65.3.4.2.1 

To notify SRNC whether CRNC’s Node B supports USTS or not
CRNC ( SRNC

· RADIO LINK SETUP RESPONSE

· RADIO LINK RECONFIGURATION READY
66.3.4.2.1 
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To be calculated from 
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 and Propagation Delay
N/A
67.3.4.2.1 

To synchronize UE to Node B
SRNC ( UE

· RRC CONNECTION SETUP
· RRC CONNECTION RE-ESTABLISHMENT

· RADIO BEARER SETUP
68.3.4.2.1 

[image: image9.wmf]ref

T


To be given to CRNC as initial loading Data

To calculate 
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 in SRNC
CRNC ( SRNC

· RADIO LINK SETUP RESPONSE

· RADIO LINK RECONFIGURATION READY
69.3.4.2.1 

To let Node B execute the tracking process with this
S(C)RNC ( Node B

· CELL SETUP REQUEST

· CELL RECONFIGURATION REQUEST
· RADIO LINK RECONFIGURATION PREPARE
610.3.4.2.1 
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To compensate DPCH frame offset and generate common scrambling code aligned in time domain
S(C)RNC ( Node B

· RADIO LINK SETUP REQUEST

· RADIO LINK ADDITION REQUEST
611.3.4.2.1 
USTS Scrambling Code
To let SRNC know the scrambling code of UE
CRNC ( SRNC

· RADIO LINK SETUP RESPONSE

· RADIO LINK RECONFIGURATION READY
612.3.4.2.1 
USTS UL Channelisation Code Number
To retrieve Channelisation Code for USTS with Min UL Channelization Code length
CRNC ( SRNC

· RADIO LINK SETUP RESPONSE

· RADIO LINK RECONFIGURATION READY
613.3.4.2.1 

To notify UE of Channelisation Code information
SRNC ( UE

· RRC CONNECTION SETUP
· RRC CONNECTION RE-ESTABLISHMENT

· RADIO BEARER SETUP

· RADIO BEARER RECONFIGURATION

· TRANSPORT CHANNEL RECONFOGURATION

· PHYSICAL CHANNEL RECONFIGURATION
614.3.4.2.1 

To notify Node B of Channelisation Code information
S(C)RNC ( Node B

· RADIO LINK SETUP REQUEST
615.3.4.2.1 
Table 6-1 New paramters for USTS

6.3.3 Impacts to Interfaces

6.3.3.1 Iub Interface

To transmit the USTS Indicator from CRNC to Node B, USTS Indicator and 
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 should be added in NBAP messages, RADIO LINK SETUP REQUEST and RADIO LINK RECONFIGURATION PREPARE. 

Through CELL SETUP REQUEST and CELL RECONFIGURATION REQUEST and RADIO LINK RECONFIGURATION PREPARE, 
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 will be sent to Node B from CRNC and will be used to execute the tracking process in Node B.
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 will be sent to Node B from CRNC through RADIO LINK SETUP REQUEST and RADIO LINK ADDITION REQUEST, and will be used to compensate DPCH frame offset and generate common scrambling code aligned in time domain.

In NBAP messages, RADIO LINK SETUP REQUEST and RADIO LINK RECONFIGURATION PREPARE, USTS UL Channelisation Code Number IE (which is a new IE) should be added to retrieve USTS channelization code with combination of Min UL Channelization Code length IE.

In case of soft handover, the UE should execute the mode change from non-USTS to USTS after deleting the original radio link. Therefore, the RTT(Round Trip Time) parameter in NBAP messages, DEDICATED MEASUREMENT REPORT, will be used for calculation of 
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 by SRNC.
6.3.3.2 Iur Interface

SRNC should indicate to CRNC whether the UE is using USTS or not. Therefore, USTS indicator should be added in RNSAP messages, RADIO LINK SETUP REQUEST and RADIO LINK RECONFIGURATION PREPARE.
To transmit the USTS Support Indicator and 
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 of CRNC’s node B to SRNC, USTS Support Indicator and 
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 should be added in RNSAP messages, RADIO LINK SETUP RESPONSE and RADIO LINK RECONFIGURATION READY, and SRNC will know whether CRNC’s Node B supports USTS or not with the USTS Support Indicator.
In RNSAP messages, RADIO LINK SETUP RESPONSE and RADIO LINK RECONFIGURATION READY, USTS UL Channelisation Code Number should be added to retrieved USTS channelization code with combination of Min UL Channelization Code length. And USTS Scrambling code should be added in RNSAP messages, RADIO LINK SETUP RESPONSE and RADIO LINK RECONFIGURATION READY.

In case of soft handover, the UE should execute the mode change from non-USTS to USTS after deleting the original radio link. For this, the RTT(Round Trip Time) parameter in RNSAP messages, DEDICATED MEASUREMENT REPORT, will be used for calculation of 
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 by SRNC.
6.3.3.3 Iu Interface

No impact on Iu Interface.

6.3.4 Procedures

6.3.4.1 Mode Change procedure

The main principle to support USTS during handover or RRC state change is Mode Change.

The Mode Change from USTS to non-USTS will be executed before the handover if necessary. And the reverse mode change, from non-USTS to USTS will be executed after handover or RRC State change if necessary. So with this Mode Change, all soft handover are possible with USTS.

In the last of call flow ( Inter RNS Handover procedure ), how Mode Change can be applied to soft handover with USTS technology.

The following is the procedure of Mode Change. Mode Change will be started after the end of normal 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.

0. RADIO LINK RECONFIGURATION PREPARE

This message transmits UTST Indicator to DRNC from SRNC. DRNC will be known whether the UE supports USTS or not with UTST Indicator.
1. RADIO LINK RECONFIGURATION PREPARE

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

2. RADIO LINK RECONFIGURATION READY

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

3. RADIO LINK RECONFIGURATION READY

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

SRNC decides that the CRNC’s Node B supports USTS or not with the USTS Support Indicator.
4. RADIO LINK RECONFIGURATION COMMIT

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

5. RADIO LINK RECONFIGURATION COMMIT

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

6. PHYSICAL CHANNEL RECONFIGURATION

SRNC sends RRC message PHYSICAL CHANNEL RECONFIGURATION to UE.

7. Actualizing modification

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

8. PHYSICAL CHANNEL RECONFIGURATION COMPLETE

UE sends RRC message PHYSICAL CHANNEL RECONFIGURATION COMPLETE to SRNC.
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6.3.4.2 Example call flows of USTS

The following are call flows for USTS. The first one is for basic call that Iur Interface is  not necessary, and the second is for the call which needs Iur Interface because of RRC State Change. And the last one is for the call which have to use Iur Interface because of handover.

6.3.4.2.1 Call flow of USTS without Iur Interface
6.3.4.2.1.1 Call Setup

This is the basic call procedure for USTS. In this scenario, Iur Interface is not necessary. So SRNC and CRNC are same.

1. RRC CONNECTION REQUEST

UE sends RRC message RRC CONNECTION REQUEST to SRNC.

2. RADIO LINK SETUP REQUEST

This message transmits UTST Indicator and USTS UL 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. RRC CONNECTION SETUP

SRNC sends RRC message RRC CONNECTION SETUP to UE.

5. RRC CONNECTION COMPLETE

UE sends RRC message RRC CONNECTION COMPLETE to SRNC.
[image: image26.wmf]UE

NBAP

RRC

RRC

RRC

Figure 6-4 Inter 

RNS Handover

1.

 

RADIO LINK RECONFIGURATION PREPARE

[USTS Indicator]

NBAP

NBAP

NBAP

RRC

RNSAP

RNSAP

Node B

Drift 

RNS

Node B

Serving 

RNS

Drift

RNC

Serving

RNC

0. Normal handover procedure was finished [Original Link was disconnected and UE is working as non-USTS mode]

-

 

Dedicated measurement procedure is executed by Event-

Triggerd

    (

like CPICH REPORTING RANGE CHANGE)

-

 

RTT is measured and reported to SRNC via DEDICATED MEASUREMENT REPORT

-

 

SRNC c

alculates the T

INIT_SYNC 

with 

T

ref

 and RTT

3. RADIO LINK RECONFIGURATION READY

4. RADIO LINK RECONFIGURATION READY

[USTS Support 

Indicator

,T

ref

 , Scrambling Code,

USTS UL Channelisation Code Number]

6. RADIO LINK RECONFIGURATION COMMIT

NBAP

5. RADIO LINK RECONFIGURATION COMMIT

NBAP

RNSAP

RNSAP

8. Actualizing modification

9. 

DCCH : PHYSICAL CHANNEL RECONFIGURATION COMPLETE

7. 

DCCH : PHYSICAL CHANNEL RECONFIGURATION

[ The proper information for USTS]

SRNC decides that the

CRNC

’

s Node B supports

USTS or not with the USTS

Support Indicator.

RNSAP

RNSAP

2. RADIO LINK RECONFIGURATION PREPARE

[USTS Indicator, 

T

ref

 , USTS Scrambling Code,

USTS UL Channelisation Code Number]


6.3.4.2.2  Call flow of USTS with Iur Interface

6.3.4.2.2.1 RRC State Change

This is the call procedure for USTS which needs Iur Interface because of RRC state change. In this scenario, Iur Interface should be considered. So the impact of RNC will be described in the point of  SRNC’s and CRNC’s.

0. UE state was changed from CELL_FACH to CELL_DCH. In this case the mode change to USTS is necessary.

1. RADIO LINK SETUP REQUEST

This message transmits UTST Indicator to CRNC from SRNC. CRNC will be known whether the UE supports USTS or not with UTST Indicator.
2. RADIO LINK SETUP RESPONSE

This message sends USTS Support Indicator, 
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, USTS scrambling code, and USTS UL Channelisation Code Number to SRNC from CRNC.

With the USTS Support Indicator SRNC will decide that the CRNC supports USTS or not.

3. RADIO LINK SETUP REQUEST

This message transmits USTS Indicator, 
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, USTS scrambling code, and USTS UL Channelisation Code Number to Node-B from CRNC.

4. RADIO LINK SETUP RESPONSE

This message transmits USTS Support Indicator to CRNC. If USTS Support Indicator is set, then CRNC can establish radio link in USTS mode

5. RADIO BEARER SETUP

SRNC sends RRC message  RADIO BEARER SETUP to UE.

6. Actualizing modification

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

7. RADIO BEARER SETUP COMPLETE

UE sends RRC message RADIO BEARER SETUP COMPLETE to SRNC.
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Figure 6-3 Call Flow of USTS with Iur Interface (RRC State Change)
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6.3.4.2.2.2 Inter RNS Handover

This is the call procedure for USTS which needs Iur Interface due to handover. In this scenario, Iur Interface should be considered. So the impact of RNC will be described as SRNC’s and CRNC’s impacts.

0. After the normal soft handover, UE is going to change mode to USTS if target Node-B supports USTS. Dedicated measurement procedure is triggered by CPICH RANGE CHANGE.

The following is Mode Change procedure

----------------------------------------------------------------------------------------------------------------------------------------

1. RADIO LINK RECONFIGURATION PREPARE

This message transmits UTST Indicator to DRNC from SRNC. DRNC will be known whether the UE supports USTS or not with UTST Indicator.
2. RADIO LINK RECONFIGURATION PREPARE

This message sends UTST Indicator , 
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, USTS scrambling code, and USTS UL 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 USTS Support Indicator, 
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, USTS scrambling code, and USTS UL Channelisation Code Number to SRNC from DRNC.

SRNC decides that the CRNC’s Node B supports USTS or not with the USTS Support Indicator.
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 6-2 Call Flow of USTS without Iur Interface
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6. Actualizing modification 
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3. RADIO LINK SETUP REQUEST
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5. RADIO BEARER SETUP



[ The proper information for USTS ]
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7. RADIO BEARER SETUP COMPLETE
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SRNC decides whether CRNC can support USTS or not with USTS Support Indicator.



SRNC calculates the TINIT_SYNC with Tref and Propagation Delay







RRC







RRC







RRC







Figure 6-3 Call Flow of USTS with Iur Interface (RRC State Change)
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RACH : RRC CONNECTION REQUEST [USTS Supporting Indicator]



















Calculate the TINIT_SYNC with Tref and Propagation Delay



Allocate Scrambling Code and Channelisation Code for USTS







2. RADIO LINK SETUP REQUEST



[USTS Indicator, USTS Scrambling code, USTS UL



Channelisation Code Number]







3. RADIO LINK SETUP RESPONSE







4. FACH : RRC CONNECTION SETUP



[ The proper Information for USTS ]







Configuration the Physical Channel according to Allocated Codes



Control the transmission timing based on initial Sync timing Information







5. DCCH : RRC CONNECTION COMPLETE
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Figure 6-2 Call Flow of USTS without Iur Interface
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3. RADIO LINK RECONFIGURATION READY
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RADIO LINK RECONFIGURATION PREPARE
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4. RADIO LINK RECONFIGURATION READY
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2. RADIO LINK RECONFIGURATION PREPARE 



[USTS Indicator, Tref , USTS Scrambling Code, 



USTS UL Channelisation Code Number]







7. DCCH : PHYSICAL CHANNEL RECONFIGURATION



[ The proper information for USTS]
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9. DCCH : PHYSICAL CHANNEL RECONFIGURATION COMPLETE
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Figure 6-1 MODE CHANGE procedure
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SRNC decides that the CRNC’s Node B supports USTS or not with the USTS Support Indicator.







8. Actualizing modification 
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5. RADIO LINK RECONFIGURATION COMMIT
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6. RADIO LINK RECONFIGURATION COMMIT
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