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1. Introduction

Recently, RAN2 agreed details on physical layer parameters structure [1] based on outcome of RAN1 discussion during Kansas City meeting [2]. Those include parameters for CQI/PMI/RI reporting [3]. Among them, the parameters for periodic CQI reporting on PUCCH require the acquisition of the system information (SIB) since the offset value is likely to be indicated based on SFN. Therefore RAN2 agreed that PUCCH in a target cell can only be enabled after handover successful and SFN acquisition.

In this document we discuss how early a CQI report can be facilitated after the handover.

2. CQI reporting after handover
The RRC parameters for the CQI-reporting can be classified to the parameters corresponding to periodic reporting on PUCCH and aperiodic reporting on PUSCH.

For the CQI after the handover, we see aperiodic reporting on PUSCH has more benefit than periodic reporting on PUCCH for the following reasons:

· PUSCH reporting only requires a single PDCCH for the assignment of the CQI transmitting resource. PUCCH reporting requires more parameters in RRC like the configuration of PUCCH parameters and SFN information, which are different in the asynchronous network.

· PUSCH reporting contains all relevant CQI/PMI/RI values within a single transmission. The time to obtain relevant information via PUSCH reporting is therefore shorter than for PUCCH reporting.

Therefore we propose that a PUSCH report should be provided earlier in the handover procedure than a PUCCH report.

In order to provide PUSCH reporting, RRC parameters like the following need to be configured [4].

· Transmission mode

· PDSCH-to-RS EPRE ratio

· CQI/PMI/RI reporting mode

We propose these parameters are provided at Handover command, in which the parameters are forwarded from the target cell to the source cell and provided to the UE before the handover execution. To provide them in Handover command saves the time of the RRC configuration delay caused by the air interface and UE internal processing delay  than to provide them after the handover [5].

On the triggering method on the PUSCH reporting at the target cell, we see two possibilities. One is to set the CQI trigger in message 2. The other is to set the CQI trigger on PDCCH after RACH response (message 2).
In case of handover using non-contention based preamble, the network can know which UE is sending at the reception of the preamble [6]. In addition, the target cell can know L3 measurement reports via the network internal interface. Using this information, the network can judge whether the uplink has the capacity to transmit CQI simultaneously with message 3. If the uplink should have sufficient capacity, the random access response (message2) can set the CQI trigger.
In case of the handover using contention based preamble, we don't think message 2 can set the CQI trigger because the network does not know which UE is sending which random preamble until the network obtains C-RNTI in message 3.

As a side note, we reviewed RAN2 RRC parameters and recognized that current RRC allows different values of PDSCH-to-RS EPRE ratio for PUSCH reporting and PUCCH reporting. Our understanding is that one value is sufficient. 

3. Conclusion
In this document, we discussed an early CQI report after handover considering RRC configuration procedure delay. We propose to allow quick request of the aperiodic CQI on PUSCH after the handover successful, allowing the transfer of related parameters from the target cell to the source cell.
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