Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG RAN WG1 Meeting #52bis











R1-081468
Shenzhen, China, March 31 – April 4, 2008


Source: 


Nokia Siemens Networks, Nokia
Title: 



Configuration of periodic CQI reporting on PUSCH
Agenda item: 
6.3.5 
Document for: Discussion and decision
Introduction
In the 3GPP three different CQI reporting schemes have been agreed:

· periodic CQI on PUCCH

· aperiodic CQI on PUSCH,  

· and periodic CQI on PUSCH. 

In practice periodic CQI on PUSCH requires persistent allocation of the UL resources: instead of sending an UL grant on PDCCH for each CQI transmission the resource allocation is done only once at the beginning of the transmission and the same allocation is followed in the later transmissions.  

It has also been agreed that the CQI reporting (reporting mode, periodicity, etc.) is configured using higher layer signalling (e.g. RRC). In principle higher layer signalling could be used for allocation the resources for periodic PUSCH CQI as well. However, this approach has several disadvantages: it is a rather slow mechanism to switch on/off and hence causes undesirable delays and waste of PUSCH resources. Another disadvantage is that it would require communication between RRC layer and the scheduler.
On the other hand the agreement in 3GPP RAN WG2 is to allocate the resources for persistent transmissions using PDCCH and it is quite natural to extend that principle for periodic PUSCH CQI transmission as well. However, the mechanism used for persistent data transmission configuration does not as such support configuration of periodic CQI on PUSCH
1. Proposal 
The proposal here is to define a mechanism for configuring periodic PUSCH CQI reporting. The procedure can be summarized as follows. 

1. Higher layer signalling is used to configure the parameters related to reporting format including:

a. Reporting periodicity (e.g every 5th or 10th subframe)

b. Subframe offset (e.g. 0, 1, 2, …9)

c. CQI mode (best-M or eNodeB configured feedback)

An example of the configuration is shown in Figure 1. Assuming the periodicity is set to 5 subframes and offset to “1” we get the possible reporting opportunities marked with yellow colour.
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Figure 1. An example of periodic PUSCH configuration with periodicity = 5 and subframe offset = 1. The CQI reporting instances are marked with yellow.

Just having a periodic PUSCH CQI configured does not mean the reports are actually sent. The reporting needs to be switched on/off separately.

2. The reporting can be turned on by the eNodeB by sending a UL grant  with the CQI trigger bit (flag) on in a DL corresponding to the UL subframe configured for periodic PUSCH reporting (yellow subframes in the Figure 1 above). The request should be an “empty” UL grant i.e. without data allocation in a subframe marked with yellow. This corresponds to an aperiodic CQI request – it is just interpreted differently when is occurs in a subframe marked with yellow. 

3. The UL grant used for starting the reporting indicates the UL resources that shall be used for the reporting when the periodic PUSCH CQI reports are sent without simultaneous data transmission. In other words, the UE will transmit the periodic CQI using the same PRBs and link adaptation parameters as indicated by the UL grant that starts the transmission. In the subframes where the UE sends simultaneously data and periodic PUSCH CQI it uses the resources and link adaptation parameters indicated in the corresponding UL grant.

4. The eNodeB can modify the persistent CQI allocation the same way as the reporting is started: another UL grant without data allocation is sent with the CQI trigger bit “on” in DL subframes corresponding to the UL subframes which are configured for periodic CQI (yellow). Now the resource allocation and the link adaptation parameters etc simply override the previously used parameter and the new parameters are used from there on.

5. The reporting can be switched off in several ways. One way would be to use reconfiguration of the CQI parameters via higher layer signalling (e.g. RRC or MAC) and to explicitly indicate that no periodic reporting shall take place. This can be done by e.g. adding periodicity parameters in RRC equal to on/off flag for periodic CQI reporting on PUSCH the drawback of this method is the delay. Another way would be to define a rule for that some value in the UL grant / combination of values corresponds to command “periodic PUSCH CQI reporting off”. Furthermore, sending an “empty” UL grant with the CQI flag off in a “yellow subframe” could be used to tell explicitly that the UE should no longer send periodic PUSCH CQI reports.

Error case handling

In case the UE misses the UL grant in which the periodic CQI reporting on PUSCH is configured (on/off or new resources), error cases could occur. 

· If the UE should send a periodic CQI report without data, but has missed the configuration, the resource allocated persistently for the CQI is just unused. The eNode be can detect the DTX and try switch the periodic PUSCH CQI reporting back on later.

2. Conclusions
In this contribution we have presented a mechanism for resource allocation and initialization/termination of periodic CQI reporting on PUSCH.The proposal has several advantages:
· The proposal is in line with the previous RAN2 agreements for persistent scheduling

· No need to define any new physical signals, the existing mechanisms are just combined with some scheduling rules

· Ability to dynamically switch on/off and reconfigure the periodic PUSCH CQI allocation minimizes the UL overhead caused by excess reports or unnecessarily reserved resources.








































