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1 Introduction

During RAN1 52bis, the following points were taken down by the chairman as part of the decision:

Control signalling on PUSCH

· Modulation scheme

· CQI/PMI on PUSCH uses the same modulation scheme as data on PUSCH
· Code rate for control


· Continue discussion until next meeting.

· Offset

· Semi-statically configured offset between the data MCS and the code rate of the control signalling (A/N and CQI)
· Next steps: Define the offset values. Discuss whether multiple offsets are needed e.g. when multiple services with different QoS are time multiplexed.
Consequently, there needs to be further discussion on the offsets applied to obtain the MCS for CQI and ACK/NACK control signalling on PUSCH. An accompanying contribution [3] discusses the MCS offset for ACK/NACK. In this contribution, we will further elaborate on the offset between CQI/PMI MCS and Data MCS.

2 Discussion

When CQI/PMI bits are multiplexed together with UL-SCH data on the PUSCH, it has been agreed that the CQI/PMI bits are encoded separately from the UL-SCH; what’s more, a different encoder/decoder technique is employed. We should also note that the target error rate for CQI/PMI (which is from 1% to 10%) can be expected to be generally different from the target error rate of the UL-SCH data.

Even though the operating point for the UL-SCH target BLER of the initial transmission is ultimately up to the network operator, for the purposes of the MCS table creation it was assumed that the target code rate and modulation scheme are chosen such that said BLER target is 10%.

To choose a proper offset between UL-SCH Data MCS and CQI/PMI MCS, we should therefore take the following into account:

· Different encoding schemes

· Different target BLERs

The effect of the different encoding schemes may be modelled for example as in [1].

In our opinion, the first effect can be handled by a fixed code rate offset. In order not to make too many errors due to this simplification, the corresponding value should be chosen more on the conservative side, as we do not have HARQ to fix errors for the CQI/PMI.

As stated previously herein, the second effect will largely depend on the operational point of the UL-SCH BLER, which may vary widely between operators and services. Therefore, we think a variable offset should be used to take the corresponding effect into account when determining the CQI/PMI MCS. 

Consequently, we think that a single fixed offset may not be sufficient for a good operation of a deployed system. Even though we have identified the mentioned two different sources for an offset, this does not need to be visible in the resulting system parameter – all that is required is a single offset value that represents the aforementioned fixed and variable component. In order not to overload the required signalling, we think that it is sufficient to define a few offset values into which these offset components are integrated, and from which one is chosen for application. 
In RAN1 52bis, it was discussed whether multiple offsets are needed concurrently, e.g. when multiple logical channels with different QoS requirements are time multiplexed. The current RAN2 agreement is that the eNB takes into account the required QoS when the resource grant is assigned. Then the UE builds the transport block according to the logical channel prioritization procedure [2]. Although a strict match between the prevalent transport block QoS and the CQI/PMI QoS requirement (i.e. BLER) requires such multiple offsets, we think above variable semi-statically configured offset would work sufficiently.
We think modulation scheme for UL-SCH and CQI/PMI could be same.

3 Proposal

In order to have a simple yet workable solution, we propose to define the offset in the following way:

· The starting point to choose the MCS for CQI/PMI is the MCS used for the UL-SCH data

· The modulation scheme for CQI/PMI is always identical to the modulation scheme for UL-SCH data

· An offset code rate CR,CQI is applied to the target code rate as available from the MCS table. The CR,CQI  is configured by the higher layers.
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