3GPP TSG RAN WG1 #44
Tdoc R1-060502
Denver, USA, 13 – 17 Feb 2006
Source:
ZTE

Title:
Uplink Reference signal and Uplink Timing Control

Agenda Item:
13.2.2.2
Document for:
Discussion and Decision

1.
Introduction

To keep uplink time alignment, the uplink receive timing should be estimated at the cell site [1]. The uplink synchronization signals for time estimating can be reused with uplink reference signal to lower the overhead of physical layer control signals and save the power of terminals.
2. Discussion

2.1 Properties of reference signals

As issued in [2], Uplink reference signals are received and used at the Node B for the following two purposes:

· Uplink channel estimation for uplink coherent demodulation/detection

· Possible uplink channel-quality estimation for uplink frequency- and/or time-domain channel-dependent scheduling
So the reference signals should meet some properties to reach the two purposes.

-Multiple uplink reference signals are mutually orthogonal on time, frequency, code, or other domain to separate different UEs or different antenna on scheduled channel. 

-Uplink reference signal need the ability to distinguish itself when different UE`s data-associated and data-non-associated control signaling multiplexed in the frequency or/and code domains associated with multiple pilot channels, or data-non-associated control signaling of different UEs is multiplexed using the frequency/time/code domain or a hybrid of them within the semi-statically assigned time-frequency region [2].

-Uplink reference signal can be used to whiting the interference from UEs in other cells.

Low cross-correlation sequences can decrease and whiten the interference between multiple UEs. And good autocorrelation sequences can strengthen the correlation power between the UE received signal and known reference Pattern.
So the uplink reference signals constructed by good autocorrelation and low cross-correlation sequences may reach the above requirements.

For example, the CAZAC sequences have the zero circular autocorrelation and low cross-correlation properties may be used as reference signal.

2.2 Properties of uplink synchronization signals
Node B measures uplink synchronization signals, and gets the uplink relative received time. By the time adjusting command indicating to UE, UE can tune its transmitting time slimly to align the multi-user arrival time.
For estimating the precise arrival time, the design of uplink synchronization signals must have the good autocorrelation property. Good autocorrelation property can help finish the measuring quickly and accurately.

If the uplink synchronization signals of multiple users are multiplexing on code domain, the low cross-correlation property is also needed.

2.3 Using uplink reference signals for time estimating

We find that uplink synchronization signals and uplink reference signals both need the good autocorrelation property, so uplink synchronization signals maybe reuse uplink reference signals to complete the timing alignment.

For the first uplink synchronization method, uplink has been established, When the data transmitting is continuous, the uplink reference signal is continuous, easy to keep the timing alignment by using uplink reference signal to estimate time, see figure (1).

When one user transmitting is active but no data momently, also no reference signal to transmit, there are three methods to reuse the uplink reference signal to estimate time. 

-One method is to schedule a null data or L1/L2 control signaling to build a real reference signal to estimate time, see figure (2). 
-The second method is to transmit a L1/L2 control signaling which multiplex with other user data, and reuse the reference signal belonging to the control signaling for time estimating, see figure (3). The L1/L2 control signaling may be null.

-The third method is to transmit a data-non-associated L1/L2 control signaling which occupy the exclusive time-frequency region, and reuse the reference signal belonging to the control signaling for time estimating, see figure (4). The data-non-associated L1/L2 control signaling may be null.

The example of figure (2) has more overhead than other options.

The reference signal pattern for estimating time in example can be the same or different with the reference signal for ordinary purpose according to the reference signal design.

When reference signal pattern for estimating time is different with the reference signal for ordinary purpose, it affects the reference signal ordinary purpose little, as the reference signal pattern design for estimating time can also be used to estimate channel and channel quality. Also the uplink synchronous signal transmits periodically and infrequently.

When one UE uplink is continuously transmitting, the uplink reference signal with this UE can be handled as uplink synchronized signal, for example figure (1);

When transmitting is dormant momently, we prefer the method of example figure (3) and (4).

The reuse scheme can reduce the uplink synchronized signal overhead and the design complexity.
3. Conclusion

In this contribution, we proposed the uplink reference could be used to estimate time as uplink synchronize signal at the same time. 
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4. Text Proposal for 25.814

--- Begin Text Proposal ---
9.1.1.2.1
Uplink reference-signal structure

As indicated in Section 9.1.1, uplink reference signals are transmitted within the two short blocks, which are time-multiplexed with long blocks. Uplink reference signals are received and used at the Node B for the following two purposes:

· Uplink channel estimation for uplink coherent demodulation/detection

· Possible uplink channel-quality estimation for uplink frequency- and/or time-domain channel-dependent scheduling
· Possible reference as uplink synchronization signals for uplink receive-timing estimation
--- End Text Proposal ---
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