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1.Introduction
This document describes titled “CQI dispersion” in HSDPA Enhancement and proposes to add description for TR25.899 [1]. Basic idea is to detect heavy overlapping of CQI and disperse it.

From the network perspective, the potential benefit is to increase the number of subscriber.

From the UE perspective, the reduction of allocation time for HSDPA service can be achieved.

2.Discussion

The causes that CQIs from different UEs may overlap together are studied below.

2.1 The causes that CQIs from different UEs may overlap together

As a user that assigned HSDPA channel is periodically transmit CQI by CQI feedback cycle k, it happens that the uplink capacity is limited not by traffic, but by CQI. CQI feedback cycle k is {0, 2, 4, 8, 10, 20, 40, 80 and 160ms} in the current specification [2][3] and CQI transmission timing is decided depends on DPCH frame offset parameter [2]. CQI overlapping between different UEs causes the heavy interference. It is possible to reduce the interference if the overlapping relaxed.

Option 1: Because CQI transmission timing is the same position if the offset is within 7680chips, one possible method is to provide DPCH frame offset parameter with 30 chip steps in radio link setup. 

Option 2: Another possible method is to change UE transmission timing using reconfiguration in order to relax CQI overlapping by e.g. node B measures the state of CQI overlapping for different UEs.

Option 3: Alternatively, CQI transmission timing is changed independent from the DPCH frame offset parameter, using CQI overlapping information by detecting at Node B.

2.1.1. Option 1; Changing DPCH frame offset by radio link setup (and problem)

DPCH frame offset parameter is used to improve uplink capacity by statistically overlapping. This is effective for the continuous transmission e.g. voice service. It seems bias of CQI is solved by providing different DPCH frame offset parameter with 30chip step for different UEs. 

However, there is a problem that the network cannot assure DPCH frame offset parameter properly. Network tries to provide DPCH frame offset parameter at the initial configuration, but network doesn’t know if that DPCH associate with HSDPA channels or not. Therefore it causes the timing between UEs that is mapped on HSDPA isn’t allocated fully plainly. In addition, node B cannot control UE timing that was added by SHO, since it takes over the former cell timing. Consequently, CQI timing is overlapped unequally.

Thus, it is obvious that this option cannot solve the problem.

2.1.2. Option 2; Changing DPCH frame offset parameter by radio link reconfiguration (and problem)

In this option, DPCH frame offset parameter is changed by RL reconfiguration. Node b examines CQI overlapping state foe each UE, then provide UE for the timing change information. 

However there is a problem that the correction of timing is specified ±256chip in the current specification[3]. This limitation is to ensure data continuity, corresponding to the window size. By this limitation, even for 1UE, 120 times -reconfiguration operation are needed to modify the CQI timing in the worst case (7680/256*4 = 120). It is too heavy operation to the system.

2.1.3. Option 3; Changing CQI timing independent from DPCH frame offset parameter

Changing DPCH frame offset parameter is significant impact as discussed in 2.1.1 and 2.1.2, it is mainly cause by dependency of CQI. If it is allowed to change CQI timing independent from DPCH frame offset parameter, it is easy to solve the problem.

CQI timing is the signal that is terminated at Node B, hence it may treated independently from data timing that has to be treated continuity. Thus CQI offset to each UE is provided independently from timing offset, and then it should be the parameter that is changeable. CQI overlapping status is either measured of UEs CQI or calculated from the provided parameter value (DPCH frame offset parameter k, etc.) at node B. Round Trip Time (RTT) can be included in the parameter. Then the node B calculates how to change CQI offset by predetermined algorithm. Finally, calculated CQI offset information is transmitted by way of RNC. So, complexity impact is mainly an addition of Node B determined CQI offset value for UE in NBAP and a CQI offset command in RRC.

2.2 Effect of the other enhancements
This enhancement is fully independent from other enhancements of HSDPA Enhancements, so it could be combine any other enhancements together.

3. Proposal

From the discussion above, we propose Option 3.

4. Conclusion

It is proposed to be included in the following text in TR25.899.

---------------------------------Start of text proposal to TR25.899 part1--------------------------------------------
5.10 CQI Dispersion

In release 5 specifications, CQI transmission timing is a semi-static parameter. Thus, when heavy overlapping for CQI happens, it is difficult to avoid such a situation, and consequently, there is a possibility of the problem that heavy uplink interference state is continued for a long period.

The concept of the enhancements is to detect the heavy overlapping at the node B then allows to indicate to change the each UE’s transmission timing (offset). 

Especially, fully compatibility is maintained by allow giving CQI transmission timing independently both in uplink and downlink traffic.

By introducing this flexibility, it is possible to reduce uplink interference, thus it is possible to increase user capacity.

---------------------------------End of text proposal to TR25.899 part1--------------------------------------------
---------------------------------Start of text proposal to TR25.899 part2--------------------------------------------
6.10 CQI Dispersion

6.10.1 Features

The CQI dispersion method builds on the current release 5 specifications. Node B has knowledge of overlapping condition, and adjusts CQI offset to avoid the heavy CQI overlapping.

It is FFS, when CQI offset adjustment would be initialised. One possibility is event trigger (e.g. number of overlapping is monitored and initialised at excess of predetermined number), and another possibility is periodically control.

It is also FFS how to know that condition. One possibility is measuring CQI at node B, and another possibility is calculated by RRC parameters (CHIP OFFSET, k, etc.)

6.10.2 Evaluation and Benefits

The potential benefits are as follows.

· For network perspective, reduction of noise rise margin would be achieved by relaxation of overlapping load of CQI.

· For UE perspective, reduction of delay would be achieved due to more suitable of MCS and scheduling.

6.10.3 Impact on other WGs

It is expected that RRC and NBAP would be affected and hence RAN2 and RAN3 specification work would be required.

---------------------------------End of text proposal to TR25.899 part2--------------------------------------------
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