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1. Introduction
The Study Item of HSPA feedback and signaling efficiency enhancements for LCR TDD [1] was approved at RAN#54 meeting. One of the objectives of the SI is to study the feasibility and merits of HSPA CQI feedback enhancement. In this contribution, we give our considerations on CQI feedback enhancement.

2. Discussion
In current HSDPA, the UE sends the latest CQI to the Node B by HS-SICH only when HS-PDSCH is scheduled. The Node B determines the MCS based on the latest CQI obtained from the UE. When lots of users are severed at the same time in a cell, the CQI information does not match the current wireless channel state due to long scheduling interval resulting in performance degradation. So it is essential to shorten the CQI feedback delay to improve the HSDPA throughput. 
In the HSDPA system, besides HS-PDSCH, the downlink physical channels that can be used to obtain the CQI include HS-SCCH, E-AGCH, DPCH and P-CCPCH. However, these channels generally are not configured in the same timeslot as HS-PDSCH so that the CQI derived from these channels cannot reflect the HS-PDSCH channel state. Furthermore, from a UE’s perspective, HS-SCCH and E-AGCH can only be received when the UE is scheduled. In the scenario discussed above, the UE is scheduled infrequently so that these two DL grant channels can rarely be received. And DPCH is not available for the HSPA system without DPCH. So the downlink physical channels mentioned above except HS-PDSCH are not proper channels for CQI measurement.
In order to shorten the CQI feedback delay, we propose two methods for CQI feedback enhancement as follows.

· Method 1: Introducing a new DL reference channel (signal) for CQI measurement.
A new downlink reference channel (signal) can be introduced for HSDPA UEs to perform CQI measurement. Each UE can be assigned a dedicated reference channel (signal) or a common periodic reference channel (signal) that is TDM shared with other users.

The more chances a UE has to detect its reference channel (signal), the faster its CQI can be updated. The reference channel (signal) can be transmitted by Round Robin algorithm among all the UEs thus all the UEs get equal chances to perform CQI measurement based on reference channel (signal). In order to further shorten the CQI feedback delay, an optimal operation is to transmit the reference channel (signal) only when the UE will be scheduled. Before scheduling the UE’s HS-PDSCH, the Node B sends reference channel (signal) to the UE, and the UE performs CQI measurement and feeds back the result to the Node B. Then the Node B transmits the UE’s HS-PDSCH based on the latest CQI feedback. 

As in the current HSPA, HS-SICH can be used to feed back the CQI measured based on the reference channel (signal), while the timing between reference channel (signal) and CQI feedback should be further considered and evaluated.
The reference channel (signal) should be designed with the target that the UEs can perform CQI measurement with the least additional calculation and at the same time the reference channel (signal) consumes the least system resources(power, code etc.). For example, a standalone midamble can be used as reference signal. In the current specification, there are 4 basic midambles for each cell with 3 of them unused. Therefore these 3 unused basic midambles can be used to form the reference signals. When Kcell equals to 16, there are 48 reference signals that can be assigned to up to 48 users in one cell to perform CQI measurement. The standalone midamble can be transmitted in the HS-PDSCH timeslots without occupying any channelization code except a small portion of the total Node B transmission power. By performing channel estimation, the UE can detect whether its assigned standalone midamble is transmitted and obtain the CQI.
· Method 2: Shortening CQI feedback delay by scheduling implementation
The Node B can shorten the CQI feedback delay by appropriate scheduling implementation. In order to shorten CQI feedback delay, the Node B can firstly transmit HS-PDSCH with a small TBS to the UE. After the UE feeds back CQI based on this HS-PDSCH, the Node B schedules HS-PDSCH with a larger TBS to the UE thus the latter HS-PDSCH transmission can benefit from the updated CQI information. Another similar scheme is that when a UE is to be scheduled, the Node B schedules the UE in a continuous way so that the UE can receive HS-PDSCH in several or tens of consecutive subframes. In this way, most of the UE’s HS-PDSCH transmissions can make use of the latest CQI feedback.
From the discussion above, it can be seen that both methods can shorten the CQI feedback delay. For Method 1, it has little impact on the scheduling implementation of the Node B but requires some modification on the current specification such as the introduction of new DL reference channel (signal) and definition of the timing between reference channel (signal) and CQI feedback. For Method 2, it doesn’t need any specification modification but increases implementation complexity in Node B. Both of them should be further studied and evaluated.
3. Proposal
In this contribution, we give our considerations on CQI feedback enhancementand and we have the following proposal.
Proposal: The two methods for CQI feedback enhancement in this contribution can be considered to shorten CQI feedback delay and are proposed to be captured in the TR25.874.
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