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1. Introduction
The formula to determine the size of control region on PUSCH was agreed in [1].  A numerical value set for the offset parameter was also presented.  Validation of the formula was presented in [2].  After email discussion, the formula has been captured in [3], with some open issues left for further discussion: 
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 is the number of control bits and 
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 is the code rate given by:


[image: image4.wmf]PUSCH

symb

PUSCH

sc

1

0

N

M

Q

K

R

m

C

r

r

×

×

=

å

-

=

, 
[image: image5.wmf]PUSCH

sc

M

 is the scheduled bandwidth for uplink transmission, expressed as a number of subcarriers, and the offset value 
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 is signalled by higher layer.  It was also proposed to configure signalling of offset value related to A/N resource using 3 bits, while CQI resource using 4-5 bits.
This contribution addresses some issues that might affect the performance, applicability and efficiency of the agreed formula.
2. Discussions
2.1.  Sensitivity and signaling overhead
2.1.1. Sensitivity to channel conditions

The offset values proposed in [1] and [2] are obtained assuming TU channel with a mobile speed of 3 km/h.  It is unclear the sensitivity of the offset value to different channel conditions in terms of, e.g., power delay profile (PDP) and mobility.
2.1.2. Sensitivity to system bandwidth
It is claimed that a common offset value for different bandwidth options is sufficient in [1] based on simulation results provided [2].  It was shown in [2] that offset parameter value for CQI is not sensitive to system bandwidth.  Meanwhile, it was shown in [4] that the amount of resources required for ACK/NACK decreases as the PUSCH bandwidth increases, due to the increase in frequency diversity gain.  The values of the offset parameter for ACK/NACK is in the range 2.5~4 dB for 2 RBs and 25 RBs.
2.1.3.  Sensitivity to error rates and payload size
The proposed offset values [1] vary with the target BLER for data and control, and control payload size.  Due to such sensitivity, offset value needs to be updated whenever the BLER targets and/or payload size are different. If the scheduler decides to vary (reduce) the target error rate for data during re-transmission, the current value of offset may not guarantee a reliable control channel.
2.1.4.  Overhead

Sensitivity issue is closely related to signalling overhead of offset values.  For instance, if the offset values are sensitive to PDP, a larger set of offset values may be required to accommodate different deployment scenarios.
2.2. HARQ retransmission issues
The offset value used in the formula to determine the amount of control resource is essentially a ratio between code rate of data and control.  An issue raised during email discussion is the potential impact of the change of MCS during retransmission.  
On the other hand, we feel that change of channel conditions/configurations during HARQ retransmission may not be an issue in determining the size of control resources on PUSCH using the formula.  The reason is that the scheduler is expected to have some knowledge of the channel quality, and therefore be able to avoid degrading the link performance of control information by a change in MCS for PUSCH during re-transmission.
2.3. PUSCH without UL-SCH
When PUSCH is configured for control feedback only, the formula is not well-defined since R is undefined.  Thus, a clarification should be made that the formula does not apply to the case when control information only is transmitted on PUSCH. A possible solution for determining the amount of control resources in that case is to use eNodeB explicitly signalling as proposed in [5].
3. Summary
This contribution discusses some open issues related to the formula for linkage between PUSCH MCS and amount of resources used for control.
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