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1. TBS and Subframe Configurations
Table 1 below gives #REs/RB for different subframe configurations based on control region size (n) as signaled by PCFICH, the #TX Antennas which determines the reference signal (RS) format, and the cyclic prefix length.  Table 1 assumes the normal cyclic prefix (CP),
Table 1 - #REs/RB for each Subframe Configuration

[image: image1.emf]#TX Effective total

n Ant. no ctl or RS RS 0,1 RS 2,3 #data symbols #REs/RB

1 1 8 2.5 2 12.5 150

2 1 7 2.5 2 11.5 138

3 1 6 2.5 2 10.5 126

1 2 8 2 2 12 144

2 2 7 2 2 11 132

3 2 6 2 2 10 120

1 4 8 2 1 1/3 11.33 136

2 4 7 2 1 2/3 10.67 128

3 4 6 2 1 2/3 9.67 116

Effective #data symbols with


From Table 1 it is then possible to compute a TBS from an MCS and signaled resource allocation information.  Table 2 below shows a size 16 MCS table for the case of 2 TX Antennas & normal CP size.  That is, size 16 MCS tables would be statically defined for each subframe configuration but switching between them would occur on a semi-static basis when the subframe configuration changes.
Table 2 – MCS Set per Subframe Configuration with #TX Antennas=2
[image: image2.emf]Target

MCS Modulation Coding Rate #bits/RB Coding Rate #bits/RB Coding Rate #bits/RB Coding Rate

1 QPSK 1/3 96 0.3333 88 0.3333 80 0.3333

2 QPSK 2/5 116 0.4028 106 0.4015 96 0.4000

3 QPSK 1/2 144 0.5000 132 0.5000 120 0.5000

4 QPSK 3/5 176 0.6111 160 0.6061 144 0.6000

5 QPSK 2/3 192 0.6667 176 0.6667 160 0.6667

6 QPSK 3/4 216 0.7500 198 0.7500 180 0.7500

7 QPSK 8/9 256 0.8889 235 0.8902 214 0.8917

8 16QAM 1/2 288 0.5000 264 0.5000 240 0.5000

9 16QAM 3/5 352 0.6111 320 0.6061 288 0.6000

10 16QAM 2/3 384 0.6667 352 0.6667 320 0.6667

11 16QAM 3/4 432 0.7500 396 0.7500 360 0.7500

12 16QAM 8/9 512 0.8889 470 0.8902 428 0.8917

13 64QAM 3/5 528 0.6111 480 0.6061 432 0.6000

14 64QAM 2/3 576 0.6667 528 0.6667 480 0.6667

15 64QAM 3/4 648 0.7500 594 0.7500 540 0.7500

16 64QAM 8/9 768 0.8889 705 0.8902 642 0.8917

n=1 n=2 n=3


Signaling 16 MCSs requires a 4-bit field in the PDCCH.  To increase the number of MCSs without increasing the number of MCS bits signalled on the PDCCH then it is possible to use additional control information such as the #CCEs used for a PDCCH [1].  However, it is possible for a UE to blindly detect a PDCCH with fewer CCEs than actually allocated resulting in the wrong MCS set being selected.  Also such an approach might preclude allocating left over CCEs to PDCCHs for increased control channel reliability which is especially imprortant at high Doppler or if channel conditions have changed significantly since the wideband CQI was reported.
If more than 16 MCSs per subframe configuration are needed then some possible options are:
· Increase MCS set size to 32 MCSs by using 5-bits for signaling

· Include extra bit in PDCCH Scheduling Assignment  to indicate UEs CQI state

· Used to select between high CQI MCS set and low CQI MCS set

· Also can be used to reduce PDCCH blind detection and hence PDCCH CRC size
· Use #CCEs for a PDCCH and blindly detected by UE as additional set selection information
· UE may detect PDCCH with fewer CCEs than actually signalled for the PDCCH.  This could the cause an MCS set selection error.  Also any other TBS signaling technique using #CCE method  would have the same problem.
2. Finite MCS System Performance vs Infinite MCS System Performance
Note from the April LTE checkpoint performance results [3] we found no significant different in the throughput performance results by using quantized size 16 MCS sets as shown in this paper compared to having infinite MCS sets.  This was true for the uplink as well.  In these cases full buffer traffic was used.
3. Conclusions

It is proposed that a 4-bit MCS field be included in the scheduling assignment which along with the determined subframe configuration can be used to determine the transport block size.  

The subframe configuration is determined by n (signaled via PDCCH), #TX Antennas (blindly detected), CP size,  and resource allocation (part of scheduling assignment).  
A second 4-bit MCS field is also proposed for the SU-MMO 2nd code word.  
A separate size 16 MCS set would be statically defined for each subframe configuration.  Switching between the sets would be semi-static and would occur when the subframe configuration changed due to a change in n, or change in #TX Antennas or CP size.  
MCS set size can be effectively increased by using other control information to chose between additional size 16 MCS sets (e.g. extra CQI level bit, #CCEs used for PDCCH, etc).
4. References

[1] R1-074400, “Transport format signaling and padding overhead”, Panasonic, TSG RAN WG1#50bis, Shanghai China, October 2007
[2] R1-073835, “Outcome from offline discussion on Downlink Control Channel”, TSG RAN WG1#50, Athens Greece, August 2007.

[3]
R1-071991, “LTE Downlink System Performance Verification Results”, Motorola, TSG RAN WG1 Teleconference, April 23, 2007.























































































































































































































































































































































































