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1. Introduction

In current specifications of WG1, if the time difference between reception of DL(DownLink) DPCCH/DPDCH in question and transmission of UL(UpLink) DPCCH/DPDCH lies outside the valid range, T0-128chip ~ T0+128chip where T0 is predefined as 1024chip, then DL timing adjustment by the network can be supported. However, current specification of WG3 does not provide the functionality of timing adjustment.

In this contribution, for the consistency between other WGs specifications and WG3 specification, RNSAP/NBAP messages supporting timing adjustment are proposed. 

2. Discussion

Improper time difference between DL DPCCH/DPDCH and its corresponding UL DPCCH/DPDCH, which is based on the measurement “UE Rx-Tx time difference”, may be introduced during or after stay at handover region [1]. Hence, in the area of WG3, to sustain time difference between DL DPCCH/DPDCH and UL DPCCH/DPDCH as normal state, RNSAP/NBAP messages supporting due timing adjustments should be newly proposed. 

There are two considered case groups on this issue. One of them is considering only one path per UE from a cell and the other one is considering multi-paths from more than 2 cells. The latter part actually means the case of handover procedures.

For each case, RRC messages and RNSAP/NBAP messages supporting adaptive and robust timing adjustments are newly proposed or modified like below. 

2.1 Proposal of RNSAP/NBAP messages supporting the adaptive timing adjustments for a single path from a cell.

CASE 1: 

When the UE Rx-Tx time difference becomes larger than an absolute threshold, T0+
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128chip) defined by the IE "UE Rx-Tx time difference threshold". 
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Fig. 2.1.1 DL DPCH and UL DPCH timing relationship at a UE side (T0< T0 + )
The case in which the time difference between DL DPCH and UL DPCH, T0+ where  is larger than predefined threshold, 128chip is shown in Fig. 2.1.1. When  is larger than 128chip, UE reports it to SRNC and then SRNC may determine the DL DPCH transmission time adjustment. 

SRNC may calculate and determine the Node B control factor, 
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 from 1,2,3 with step size of 256chip to put the adjusted time difference within the valid range. The determined Node B control factor shall be delivered to the Node B and the UE using RNSAP/NBAP and RRC messages such as RADIO LINK RECONFIGURATION PREPARE message and PHYSICAL CHANNEL RECONFIGURATION message, respectively. After receiving the control factor 
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 through RADIO LINK RECONFIGURATION PREPARE message, Node B shall delay DL DPCH transmission time by amount of 256*
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chip. 

As a result, the transmission time adjusted DL DPCH frame and its corresponding UL DPCH frame at UE transmission time aspects is shown in Fig. 2.1.2. Its dotted vertical line and solid vertical line are the starting point of mth DL DPCH before and after timing adjustment procedure, respectively, and their time difference on UE SFN(CFN) axis amounts to 256*
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chip. After timing adjustment, the time difference between DL DPCH and UL DPCH equals to T0 + 256*
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chip and satisfies the requirements for valid DPCH timing adjustment.
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< T0 + 256*
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Fig. 2.1.2 DPCH timing adjustment by delaying DL DPCH at a Node B side

CASE 2: 

When the UE Rx-Tx time difference becomes less than an absolute threshold, T0-
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128chip) defined by the IE "UE Rx-Tx time difference threshold". 
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Fig. 2.1.3 DL DPCH and UL DPCH timing relationship at a UE side (T0> T0 + )
Fig. 2.1.3 shows the case in which the time difference between DL/UL DPCHs, T0+ where  is less than predefined absolute threshold, 128chip. When  is less than -128chip, UE reports it to SRNC and then SRNC may determine the DL DPCH transmission timing adjustment. 

SRNC may calculate UE control factor, 
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 with ‘step_size’ of 1, 4, 16, …, 256chip, based on the measurements from UE to sustain valid time difference between DPCHs. The UE control factor by SRNC shall be delivered to the UE and the Node B using modified or new RRC and RNSAP/NBAP messages such as PHYSICAL CHANNEL RECONFIGURATION message and RADIO LINK RECONFIGURATION PREPARE message, respectively. After receiving the control factor 
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 through PHYSICAL CHANNEL RECONFIGURATION message, the UE shall delay UL DPCH transmission time by the amount of ‘step_size’*
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chip. 

Fig. 2.1.4 shows the DL DPCH frame and its corresponding and transmission time adjusted UL DPCH frame at UE transmission time aspects. Also, its dotted vertical line and solid vertical line are the starting point of mth UL DPCH before and after timing adjustment procedure, respectively. After timing adjustment, the time difference between DL DPCH and UL DPCH equals to T0++‘step_size’*
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chip which satisfies the requirements for valid DPCH timing adjustment.

· T0 -
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Fig. 2.1.4 DPCH timing adjustment by delaying UL DPCH at UE side

2.2 Proposal of RNSAP/NBAP messages supporting the adaptive timing adjustments for multi-path from more than 2 cells, that is, soft handover procedure.

It is assumed that a UE has 2 paths, in a way of one path per a cell, from 2 cells as shown in Fig. 2.2.1 and their time differences satisfy following relations.
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[image: image20.wmf]1

a

 < T0 

· T0 < T0 +
[image: image21.wmf]2

a


[image: image47.wmf]Cell

UL DPCH #(m)

UL DPCH #(m+1)

DL DPCH #(m) 

DL DPCH #(m+1)

SFN(CFN)

T0 + 

a

T0


Fig. 2.2.1 DL DPCH and UL DPCH timing relationship at a UE side (T0 +
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As proposed in this contribution, under the given condition, T0 +
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 < T0, the advanced transmission for DL DPCH frame at Node B side, which may cause a loss in transferring data, shall be replaced by the delayed transmission for UL DPCH frame at UE side. 

The delayed transmission for UL DPCH frame affects the time difference of DPCH between the UE and the other Node B. Hence, SRNC shall calculate new Node B control factor in consideration of the change in time difference by the previous timing adjustment for cell 1. And SRNC deliver newly calculated Node B control factor, 
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 to the Node B and the UE using modified RNSAP/NBAP and RRC messages such as RADIO LINK RECONFIGURATION PREPARE message and PHYSICAL CHANNEL RECONFIGURATION message, respectively. After receiving control factor 
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, Node B shall delay DL DPCH transmission time by amount of 256*
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chip.

The transmission timing adjusted DL/UL DPCH frames at UE transmission time aspects are shown in Fig. 2.2.2 where dash-dotted vertical line and dotted vertical line are the starting point of mth UL DPCH frame and mth DL DPCH frame from cell 2, respectively, before timing adjustment procedure. After timing adjustment, the time difference between mth DL DPCH frame from cell 1 and mth UL DPCH frame equals to T0+
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). Also, the time difference between mth DL DPCH frame from cell 2 and mth UL DPCH frame equals to T0 + 
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 chip which satisfies the requirements for valid DPCH timing adjustment like below.
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Fig. 2.2.2 DPCH timing adjustment by delaying UL/DL DPCH

3. Conclusion

In the area of UL/DL DPCH timing adjustments, to make WG3 specification meet other WG’s specifications, robust timing adjustment methods using RRC and RNSAP/NBAP messages such as PHYSICAL CHANNEL RECONFIGURATION message and RADIO LINK RECONFIGURATION PREPARE message, respectively, are proposed in this contribution. 

When the UE Rx-Tx time difference becomes less than T0-
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, SRNC calculates the UE control factor 
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 based on the decision rule and then makes the UL DPCH frame of a UE be delayed by ‘step_size’*
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chip using modified PHYSICAL CHANNEL RECONFIGURATION message. This method can avoid the data loss effect which will be invoked by the advance of DL DPCH frame of a Node B. 

It is proposed that section 2 in this contribution be included in the TR 25.878 of the WI “RL Timing Adjustment”.
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