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1. Introduction

Based on [1][2][3], we propose the following text to be added to TR 25.814.

[1] R1-051306, Ericsson, Fujitsu, Mitsubishi Electric Corporation, NEC, Nokia, NTT DoCoMo, Panasonic, SHARP, Siemens, Toshiba Corporation, “Revised Text Proposal on Multiplexing Method of L1/L2 Control Signaling in Uplink Single-Carrier FDMA Radio Access”

[2] R1-051430, Huawei, “Further considerations on multiplexing method of shared Control Channel in Uplink Single-Carrier FDMA”

[3] R1-051039
, Samsung, “Data and Control Multiplexing in DFT-S-OFDM” 

2. Text Proposal

 (Section 9.1.1.2.2 in TR 25.814) 

---------------------------------  Start of Text Proposal  -----------------------------------------------------

9.1.1.2.2 Multiplexing of  L1/L2 control signaling
There are two types of L1 and L2 control-signaling information:

· data-associated signaling (e.g., transport format and hybrid ARQ information), which is associated with uplink data transmission, and

· data-non-associated signaling (e.g., CQI and/or ACK/NACK due to downlink transmissions, and scheduling requests for uplink transmission).

Furthermore, three multiplexing combinations for the uplink pilot, data, and L1/L2 control signaling within a sub-frame are considered for a single UE:

· Multiplexing of pilot, data, and data-associated L1/L2 control signaling 

· Multiplexing of pilot, data, and data-associated and data-non-associated L1/L2 control signaling 

· Multiplexing of pilot and data-non-associated L1/L2 control signaling 

In single-carrier FDMA radio access, time-domain multiplexing is used for the above-mentioned three multiplexing combinations as shown in Figure. 9.1.1.2.2-1, in order to retain the advantageous single-carrier feature with a low PAPR.


Figure. 9.1.1.2.2-2 shows a multiplexing scheme for L1/L2 control signaling, data, and pilot. In Figure. 9.1.1.2.2-2(a), both data-associated and data-non-associated control signaling are time-multiplexed with data and pilot within the sub-frame. Furthermore, the data-associated and data-non-associated control signalings from multiple UEs are multiplexed in the frequency or/and code domains associated with multiple pilot channels. In Figure. 9.1.1.2.2-2(b), the data-associated control signaling is time-multiplexed with data similar to the case in Figure. 9.1.1.2.2-2(a). The data-non-associated control signaling can also be time-multiplexed with data if UE has UL data transmission. Meanwhile, the data-non-associated control signaling for UEs that transmit only the L1/L2 control, is multiplexed exclusively in a semi-statically assigned time-frequency region. The data-non-associated control signaling of different UEs is multiplexed using the frequency/time/code domain or a hybrid of them within the assigned time-frequency region. The exclusive time-frequency region can be separated into two frequency-time resources. First part can contain data-non-associated control signaling without user identification, e.g. ACK/NACK, and the second part can contain the one with user identification. The possibility for multiplexing of data-non-associated control signaling with data channel by exclusive frequency resource, i.e., frequency-multiplexing, is FFS.
The amount of overhead due to the L1 and L2 signaling and the exact mapping to the time-frequency resources needs further investigation.
Note that Figure. 9.1.1.2.2-2 (a) - (b) show localized allocation only but the multiplexing options described above are also applicable to distributed allocation.
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Figure 9.1.1.2.2-1 – Transmission principle of TDM-based multiplexing

(Note: This figure is used for illustration purposes only, and the positions of pilot, control, and data within the sub-frame do not specify the actual configuration.)
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(a) Multiplexing scheme (a)
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(b) Multiplexing scheme (b)

Figure 9.1.1.2.2-2 – Multiplexing scheme for L1/L2 control signaling, data, and pilot 
(Note: These figures are used for illustration purposes only, and the positions of pilot, control, and data within the sub-frame do not specify the actual configuration.)

--------------------------------- End of Text Proposal  -----------------------------------------------------
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