3GPP TSG RAN1#52
  





                        R1-080756
Sorrento, Italy
February 11-15, 2008
Agenda Item:

6.3.5
Source:


Motorola

Title:

Performance of CQI/PMI Schemes on PUCCH
Document for:

Discussion
1. Introduction

It was proposed during RAN1#51-bis meeting in R1-080582 and R1-080583 that best-M average CQI feedback scheme within a band part to be used for CQI feedback on PUCCH. To feedback (frequency selective) CQI and PMI on PUCCH for MIMO transmissions, two options are proposed in R1-080754:
Option 1: FS PMI is sent with CQI in PUCCH of the same subframe. Wideband CQI and PMI may be also sent but using different subframes.
Option 2: FS CQI + differential CQI are sent in a subframe without including the PMI report. A separate wideband CQI + PMI report is sent. In other words, the wideband CQI+PMI report is always accompanied by the FS CQI report although the periodicity of these two reports can be different.
One concern of option 2 is that the errors of PUCCH may affect the downlink performance since the FS CQI is calculated assuming using the reported PMI which is sent in a different subframe. 
In this contribution, system performance is provided to illustrate the effect of the errors of the PUCCH CQI/PMI on the downlink performance.
2. System Simulation Results of CQI Feedback Schemes on PUCCH
Case 1 with 10 MHz bandwidth is simulated with the mobile speed of 3 kmph and 2x2 SU-MIMO. As described in R1-080754, the subband size k is equal to 6 and number of bandwidth parts (BP) is equal to 4. M is equal to 1 for best-M scheme. System simulation scenarios are given in Table 1.
To model the PUCCH errors, 1% error rate is used. When FS-CQI and PMI are sent in the same subframe as in option 1, CQI and PMI will be in error at the same time and random values will be selected for CQI and PMI. When FS-CQI and PMI are sent separately, independent errors are modeled with 1% error rate for each of them. In scenarios 1, 2 and 3, FS-CQI and PMI have the same feedback periodicity. In scenarios 4 and 5, the feedback periodicity of PMI is 4 times that of FS-CQI feedback. The simulation results are given in Table 2 and Table 3 for 2 ms and 5 ms feedback periodicity, respectively.
Table 1 Simulation Scenarios.
[image: image1.emf]Scenario Definition 

1 No PUCCH error, PMI and CQI sent with same period but different offset 

2 With 1% PUCCH error, PMI and CQI sent separately with same periodicity

3 With 1% PUCCH error, PMI and CQI sent jointly with same periodicity

4 No PUCCH error, PMI periodicity is N_BP (=4) times that of CQI report

5 With 1% PUCCH error, PMI periodicity is N_BP (=4) times that of CQI report


As shown in Table 2 and Table 3, the degradation due to the 1% PUCCH errors is very small for average sector throughput and about 8 to 17% for 5%-ile cell-edge user throughput. When an error happens to a cell-edge user, the erroneous CQI is likely significantly larger than the actual one and largely increase the user’s opportunity to be scheduled. This would negatively affect the cell-edge users’ throughput. On the other hand, when an error happens to a user with good channel, the erroneous CQI is likely smaller than the actual one and its chance to be scheduled is reduced and the erroneous CQI may not be used for link adaptation. Since with a proportional fairness scheduler, the average sector throughput is dominated by the throughput of the good users, its degradation is very small.
More importantly, comparing the degradation due to PUCCH errors for joint and separate CQI and PMI feedback, the difference is very small. With PUCCH error rate equal to 1%, separate CQI and PMI feedback has no negative impact on the performance. 
Table 2 Simulation results with 2 ms FS-CQI PUCCH feedback periodicity.
[image: image2.emf]Kbps gain/loss Kbps gain/loss

1 16826 505

2 16952 0.7% 421 -17%

3 16956 0.7% 423 -16%

4 17039 491

5 17014 -0.1% 412 -16%

Sector throughput Edge throughput

Scenario


Table 3 Simulation results with 5 ms FS-CQI PUCCH feedback periodicity.
[image: image3.emf]Kbps gain/loss Kbps gain/loss

1 16197 488

2 16093 -0.6% 438 -10%

3 16096 -0.6% 442 -9%

4 16163 466

5 16049 -0.7% 431 -8%

Sector throughput Edge throughput

Scenario


3. Conclusion

Based on the performance comparison, with PUCCH errors, separate CQI and PMI feedback does not have negative impact on the performance.




























































































































































































































































