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1. Introduction
Concurrent transmission of various UL control signaling in FDD is discussed in [3]. In TDD, due to different DL/UL subframe configurations, two possible ACK/NAK transmission schemes exist, i.e. pure ACK/NAK bundling and multiple ACK/NAK transmission. For the transmission of bundled ACK/NAK with other control signal, e.g. CQI and SRI, the transmission schemes in [3] shall apply. In this contribution, we discuss potential options to enable concurrent transmission of multi-ACK/NAK with CQI and/or SRI in TDD. 
2. Multi-ACK/NAK + CQI 
For concurrent transmission of multi-ACK/NAK and CQI, one option is to drop CQI. In TDD, the probability of concurrent ACK/NAK and CQI transmission is likely to be high, for DL/UL configurations with more DL subframes. Therefore, dropping CQI too frequently reduces the gain of dynamic frequency selective scheduling. In this section, we describe possible solution for concurrent transmission of multi-ACK/NAK and CQI in TDD.
When multi-ACK/NAK is concurrently transmitted with CQI, we first propose to restrict the maximum number of ACK/NAK bits to 4. Hence, spatial sub-bundling is performed [4]. 
For normal CP, we propose to transmit 2 ACK/NAK bits in CQI RS, with PUCCH format 2b, while the remaining ACK/NAK bits are jointly coded with CQI, as shown in Figure 1 (Left). The remaining ACK/NAK bits are appended after CQI payload, before joint encoding.
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Figure 1: Transmission of Multiple ACK/NAK Bits and CQI in TDD, Normal CP (Left), Extended CP (Right)

For extended CP, we propose to jointly transmit multiple ACK/NAK bits and CQI, as shown in Figure 1 (Right). This is similar to the joint ACK/NAK and CQI transmission in FDD extended CP. All multiple ACK/NAK bits are appended after CQI payload.
3. Multi-ACK/NAK + SRI

In FDD, concurrent transmission of ACK/NAK and SRI is achieved by activating the ACK/NAK or SRI channel based on the value of SRI, for the transmission of ACK/NAK bits [2]. For multi-ACK/NAK transmission with SRI, a simple approach is to bundle the multi-ACK/NAK bits into 1 or 2 bundled ACK/NAK bit(s), and the bundled ACK/NAK bit(s) are transmitted on either the ACK/NAK channel or the SRI channel, depending on the SRI value. The ACK/NAK channel can be the first ACK/NAK channel derived from the UE’s PDCCH CCE index in the last subframe where UE detects a DL grant. Therefore, the transmission of multi-ACK/NAK and SRI in TDD is essentially the same as the transmission scheme of ACK/NAK and SRI in FDD. 
4. Multi-ACK/NAK + CQI + SRI

According to [3], for concurrent transmission of ACK/NAK, CQI, and SRI in FDD, CQI is dropped. Therefore, we recommend a similar approach for multi-ACK/NAK + CQI + SRI in TDD, i.e. CQI is dropped and the transmission of multi-ACK/NAK and SRI follows the method in section 3. 
5. Summary
In this contribution, we discuss possible solutions for concurrent transmission of multi-ACK/NAK and CQI/SRI in TDD. We recommend capturing the concurrent transmission schemes of multi-ACK/NAK and various control signaling in the specification.
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