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1. Introduction
In the past RAN1 meeting including E-mail discussions, there has been extensive deliberation on the downlink L1/L2 control channel was done extensively. However, the main focus of the discussion was on the downlink shared data transmission-related signaling. In this paper, we present the structure of the downlink L1/L2 control signaling bits focusing on uplink shared data transmission. 
2. Structure of Downlink L1/L2 Control Signaling Bits Required for Uplink Transmission
2.1. Downlink L1/L2 Control Signaling Bits Required for Uplink Transmission
In our view, the following downlink L1/L2 control signaling bits are needed for uplink transmission in E-UTRA.

· ACK/NACK [1]
· Needed for the user equipments (UEs) to which the uplink shared data channels are assigned at the previous transmission time interval (TTI)
· 1 bit is needed per UE without MIMO
· Scheduling grant
· Needed for the UEs to which uplink radio resource are assigned for initial packet transmission (not re-transmission packet)
· Contains the following control signaling
· UL resource assignment information
· Tree-based indication is a promising method for single-carrier-based assignment in uplink
· Modulation and coding scheme (or payload size) information
· Transmission power
· UE ID
· The UE ID is multiplied with the cyclic redundancy check (CRC) bits in order to minimize the number of control signaling bits
· When this scheduling grant is used for the response to the RACH preamble in the initial-access, the UE ID indicates the random ID of the detected preamble
· Transmission timing control command [2]
· Needed for the UEs to which the uplink transmission timings are controlled
· The minimum required number of bits is 1, i.e., two levels such as advance or retard, or three levels such as advance, hold, or retard. However, multi-level bits should be considered to achieve quick timing convergence.
· Overload indicator (relative grant) [3]
· Used for transmission power control of  the UE for retransmission packets from the neighboring cells
· Indicates overload warning for each frequency 
· The Update interval is FFS
· Transmission power control command for uplink data-non-associated control signaling channel
· Needed for the UEs to which the uplink shared data channel is not assigned
· Necessity is FFS
2.2. Channel Coding Scheme
· Channel coding between different control signaling for the same UE
The transmission timings are different for different uplink-related control signaling. Thus, we prefer to employ separate channel coding among uplink-related control signaling such as ACK/NACK, the scheduling grant, overload indicator, and transmission power control command.

· Channel coding between different UEs

For downlink related L1/L2 control signaling, we demonstrated that separate channel coding between UEs reduces the required amount of radio resources for control signaling compared to joint coding due to a larger effect from link adaptation such as transmission power control [4]. The same conclusion can be applied to the uplink-related L1/L2 control signaling, since the channel conditions of the UEs to which L1/L2 control signaling is transmitted within the same TTI are basically independent, and the effect of individual link adaptation is expected to be large similar to that in the downlink-related L1/L2 control signaling. Therefore, we propose the use of separate channel coding for uplink-related control signaling between different UEs (the gain of the joint coding of the same control signaling bits is FFS).

2.3. Multiplexing of Multiple L1/L2 Control Signaling
We can consider FDM and CDM. Between FDM and CDM, our preference is to apply CDM for the same kind of L1/L2 control signaling since by using CDM, the transmission power of all sub-carriers allocated to the L1/L2 control channel can be constant even when individual transmission power control is used for multiple UEs [5]. This property is beneficial in reducing the dynamic range of transmission power of each sub-carrier and randomizing the other-cell interference. However, the impact of orthogonality destruction in CDM in a fading channel should be verified. Alternatively, FDM with cell-specific frequency mapping of multiple L1/L2 control channel for multiple UEs or a hybrid of CDM and FDM can be used for randomization [5].
3. Conclusion

In this paper, we presented the structure of the downlink L1/L2 control signaling bits related to uplink transmission. Please note that more detail of our view on ACK/NACK, the transmission timing control command, and overload indicator are described in [1], [2], and [3], respectively.
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