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1. Introduction

In current specification of WG1, it is stated that downlink timing can be adjusted by the network if the time between reception of the downlink DPCCH/DPDCH in question and transmission of uplink DPCCH/DPDCH lies outside the valid range. However, current specification of WG3 does not support the timing adjustment.

In this contribution, it is discussed about inconsistency between current specifications and proposed that RNSAP/NBAP message support timing adjustment for consistency between specifications. 

2. Discussion
2.1.  WG1 specification (TS 25.214 and TS 25.215)
In WG1 specification TS 25.214 v3.6.0/v4.0.0, it is described as follows:

--------------------------------  TS 25.214 v3.6.0/v4.0.0 --------------------------------------------------------------------------------------

4.3.4
Transmission timing adjustments

During a connection the UE may adjust its DPDCH/DPCCH transmission time instant. 

If the receive timing for any downlink DPCCH/DPDCH in the current active set has drifted, so the time between reception of the downlink DPCCH/DPDCH in question and transmission of uplink DPCCH/DPDCH lies outside the valid range, L1 shall inform higher layers of this, so that the network can be informed of this and downlink timing can be adjusted by the network.
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

Therefore, it is expected that Node B can adjust the downlink transmission time of DPCH.

For this purpose, UE measurement is defined in TS25.215 v3.6.0/v4.0.0 as follows:

--------------------------------  TS 25.215 v3.6.0/v4.0.0  --------------------------------------------------------------------------------------

5.1.10
UE Rx-Tx time difference

	Definition
	The difference in time between the UE uplink DPCCH/DPDCH frame transmission and the first detected path (in time), of the downlink DPCH frame from the measured radio link. Type 1 and Type 2 are defined. For Type 1, the reference Rx path shall be the first detected path (in time) amongst the paths (from the measured radio link) used in the demodulation process. For Type 2, the reference Rx path shall be the first detected path (in time) amongst all paths (from the measured radio link) detected by the UE. The reference path used for the measurement may therefore be different for Type 1 and Type 2. The reference point for the UE Rx-Tx time difference shall be the antenna connector of the UE. Measurement shall be made for each cell included in the active set.

	Applicable for
	Connected Intra


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

It can be understood that the type 1 is defined for timing adjustment and the type 2 is defined for UE positioning. Therefore UE measure the “UE Rx-Tx time difference” and report it to SRNC in order that SRNC can check the timing and can determine the time adjustment.

2.2.  WG2 specification (TS 25.331)
UE can measure the above measurement (UE Rx-Tx time difference) and report it to SRNC as described in TS25.331:

 --------------------------------  TS 25.331 v3.6.0/v4.0.0  -------------------------------------------------------------------------------------

14.6.2.6
Reporting event 6F: The UE Rx-Tx time difference for a RL included in the active set becomes larger than an absolute threshold

When this event is ordered by UTRAN in a MEASUREMENT CONTROL message, the UE shall send a measurement report message when the UE Rx-Tx time difference becomes larger than the threshold defined by the IE "UE Rx-Tx time difference threshold".

14.6.2.7
Reporting event 6G: The UE Rx-Tx time difference for a RL included in the active set becomes less than an absolute threshold

When this event is ordered by UTRAN in a MEASUREMENT CONTROL message, the UE shall send a measurement report when the UE Rx-Tx time difference becomes less than the threshold defined by the IE "UE Rx-Tx time difference threshold".
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

If SRNC determines the DL time adjustment, SRNC can inform the DL timing adjustment using Reconfiguration messages with DPCH frame offset IE.

--------------------------------  TS 25.331 v3.6.0/v4.0.0  -------------------------------------------------------------------------------------

10.2.22
PHYSICAL CHANNEL RECONFIGURATION

This message is used by UTRAN to assign, replace or release a set of physical channels used by a UE.


RLC-SAP: AM or UM


Logical channel: DCCH


Direction: UTRAN ( UE

	Downlink information per radio link list
	OP
	1 to <maxRL>
	
	Send downlink information for each radio link

	>Downlink information for each radio link
	MP
	
	Downlink information for each radio link 10.3.6.27
	


10.3.6.27
Downlink information for each radio link

	Downlink DPCH info for each RL
	OP
	
	Downlink DPCH info for each RL 10.3.6.21
	


10.3.6.21
Downlink DPCH info for each RL

	>>DPCH frame offset
	MP
	
	Integer(0..38144 by step of 256)
	Offset (in number of chips) between the beginning of the P-CCPCH frame and the beginning of the DPCH frame

This is called (DPCH,n in [26]


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

2.1.  WG3 specification (TS 25.423 and TS 25.433)

Currently, there is no RNSAP/NBAP message which contains any information about DL timing adjustment and therefore it is not possible SRNC adjust the DL timing of DPCH. It can be concluded that RNSAP/NBAP message should support the DL DPCH timing adjustment based on the measurement “UE Rx-Tx time difference” for consistency with the WG1 and WG2 specification. 
3. Timing description

Fig. 1 shows the timing relationship between DL DPCH and UL DPCH at UE side when UE moves from Cell 1 area to Cell 2 through the handover region. As it is shown in Fig. 1, it can be assumed that the time difference between DL DPCH and UL DPCH is T0 (1024chips). When the UE moves from Cell 1 area to the handover region, the time when DL DPCH arrives at UE is delayed as shown in Fig. 1. UE may adjust the UL DPCH transmission time to keep the T0 time offset but the requirement described in TS25.133 should be fulfilled. The requirement in TS25.133 is as follows:

--------------------------------  TS 25.133 v3.5.0/v4.0.0  -------------------------------------------------------------------------------------

7.1
UE Transmit Timing

7.1.2
Requirements

[partially omitted]

The UE shall be capable of changing the transmission timing according the received downlink DPCCH/DPDCH frame. The maximum amount of the timing change in one adjustment shall be ¼ Chip.
The minimum adjustment rate shall be 233ns per second. The maximum adjustment rate shall be ¼ chip per 200ms. In particular, within any given 200 ms period, the UE transmit timing shall not change in excess of +-1/4 chip from the timing at the beginning of this 200ms period.
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

[image: image1.wmf]Cell 1

Cell 2

UE moves

Handover 

region

DL DPCH at UE from Cell 1 

DL DPCH at UE from Cell 1 

DL DPCH at UE from Cell 1 

UL DPCH

UL DPCH

UL DPCH

DL DPCH at UE from Cell 1 

DL DPCH at UE from Cell 1 

DL DPCH at UE from Cell 1 

UL DPCH

UL DPCH

UL DPCH

UL DPCH

UL DPCH

UL DPCH

UL DPCH

UL DPCH

UL DPCH

DL DPCH at UE from Cell 1 

DL DPCH at UE from Cell 1 

DL DPCH at UE from Cell 1 

DL DPCH at UE from Cell 2 

DL DPCH at UE from Cell 2 

DL DPCH at UE from Cell 2 

DL DPCH at UE from Cell 2 

DL DPCH at UE from Cell 2 

DL DPCH at UE from Cell 1 

DL DPCH at UE from Cell 1 

DL DPCH at UE from Cell 1 

DL DPCH at UE from Cell 1 

DL DPCH at UE from Cell 2 

DL DPCH at UE from Cell 2 

DL DPCH at UE from Cell 2 

T0

T0

UL DPCH

UL DPCH

UL DPCH

DL DPCH at UE from Cell 2 

DL DPCH at UE from Cell 2 

DL DPCH at UE from Cell 2 

SFN

SFN

T0 + 

a


Fig. 1 DL DPCH and UL DPCH timing relationship of a UE

When UE is in a handover region, UE may not be able to keep the T0 offset since there are more than one DL DPCH and the DL DPCHs have different delay as shown in Fig.1. Therefore it can be assumed that UE does not change the UL DPCH transmission time. When UE moves out of the handover region, the time difference between DL DPCH and UL DPCH is T0+ where  can be larger than 128chip. When  is larger than some threshold, UE report it to SRNC and then SRNC may determine the DL DPCH transmission time adjustment 

4. Conclusion
In this contribution, the downlink timing adjustment is discussed by comparing current specifications. It is noted that WG3 specification has some inconsistency with other WG’s specifications.

In order to solve the problem of inconsistency between specifications, RNSAP/NBAP message should be modified to support timing adjustment. 

There are two possible solutions on this issue:

· One solution is to add Frame Offset IE and Chip Offset IE in RADIO LINK RECONFIGURATION message as in RADIO LINK SETUP REQUEST message.

· The other solution is to add a new IE named DL Time Adjustment IE in RADIO LINK RECONFIGURATION message. DL Time Adjustment IE can have range Enumerated (1,2,3) ; 1=256chip, 2=256*2 chip, 3=256*3 chip.

If it is acceptable to have one of the solutions, it should be decided that the change is Rel99 correction or Rel4 correction or it should be treated as Rel5 issue.

If the proposal is agreed, the needed CRs will be draft by Samsung.
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