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1. Introduction

Until the previous RAN1 #63bis meeting, there have been many decisions on UCI transmission on PUCCH, especially according to A/N transmission method. Regarding the case of SR+A/N and CQI+A/N, however, some points still remain to be clarified and resolved. We suggest our views on the remaining issues related to transmission of SR+A/N and CQI+A/N on PUCCH.
2. SR+A/N in FDD
2-1. SR+A/N with PUCCH format 3 

Regarding SR+A/N with PUCCH format 3, the following was agreed in RAN1 #62bis meeting[1].
- If no PDCCH corresponding to PDSCH on SCells is received, and PDSCH is received on the PCell, Rel-8 PUCCH 1a/1b resource is used.
- In case of SR+A/N is transmitted with PUCCH format 3, positive/negative SR is indicated in an SR occasion by appending an extra information bit at the end of A/N information bits. 
Although the simultaneous transmission of SR+A/N was agreed by joint coding approach for PUCCH format 3, the UE behavior is not clearly defined when there is no ARI for PUCCH format 3 resource indication (in case of not receiving any PDCCH corresponding to PDSCH on SCells). It seems natural that Rel-8 SR resource is used for SR+A/N in case of positive SR when ARI is not available, that is, PDSCH or PDCCH indicating DL SPS release is received only on PCell.
Proposal 1: For A/N with PUCCH format 3 in FDD, Rel-8 SR resource is used for simultaneous SR+A/N transmission in case of positive SR when PDSCH (or PDCCH indicating DL SPS release) is received only on PCell.
2-2. SR+A/N with channel selection 

For SR+A/N with channel selection, the following was agreed in RAN1 #63bis meeting[2].

- For FDD with channel selection, In case of simultaneous HARQ-ACK and SRI transmission, spatially-bundled HARQ-ACK is transmitted on a single SRI resource.

One remaining point is how to allocate 2 spatially-bundled A/N bits into 4 constellation points on SR resource. We think the mapping of A/N bits on SR PUCCH should be designed to avoid misalignment between UE and eNB during RRC reconfiguration (from 2 cells to single cell, and the opposite case). During RRC reconfiguration, only PCell may be scheduled in order to transmit RRC command which is usually conveyed via single codeword PDSCH. Hence, to avoid misalignment in UL A/N signaling during reconfiguration, it is desirable that the A/N constellation points used when only PCell is received in 2 Cell case should be the same as PUCCH format 1a in single cell case. More specifically, the A/N states (PCell, SCell) as (A, N/D) and (N/D, N/D) are mapped to the same constellation points for A and N/D in PUCCH format 1a respectively, as shown in Figure 1 (2 remaining states (A, A) and (N/D, A) are properly mapped into 2 remaining constellation points), regardless whether PCell is configured with MIMO TM or not. 
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Figure 1. A/N bit-to-constellation mapping on SR resource for FDD channel selection
Proposal 2: For SR+A/N with channel selection in FDD, the spatially-bundled A/N (PCell, SCell) as (A, N/D) and (N/D, N/D) on SR resource use the same constellation points for A and N/D in PUCCH format 1a, respectively.
3. CQI+A/N in FDD
For CQI+A/N, the following was agreed in RAN1 #63bis meeting[2].

· In case of collision between multi-CC A/N and periodic CSI on PUCCH:
· If the parameter simultaneousAckNackAndCQI is FALSE, CSI is dropped.

· If the parameter simultaneousAckNackAndCQI is TRUE, 

· Baseline is that CSI is dropped.
· Study further until RAN1#64 and revisit if a significant problem is identified and complete solution (e.g. based on PUCCH format 2b with bundling or format 3) is available.
Regarding the baseline above when simultaneousAckNackAndCQI is TRUE, it seems undesirable that CQI is unconditionally dropped even in the case that it collides with the A/N of a single cell. In Rel-8, simultaneous transmission of CQI and A/N of single cell is supportable by setting simultaneousAckNackAndCQI to TRUE for the UEs under favorable radio condition. In the same way, CQI+A/N can be allowed in Rel-10 with CA for the case that A/N feedback is only for a single cell by setting simultaneousAckNackAndCQI to TRUE ,Also, considering the fact that reuse of Rel-8 PUCCH format 1a/1b in case of PCell only reception is already introduced for both A/N with PUCCH format 3 and A/N with channel selection in Rel-10, it is natural and desirable that Rel-8 CQI+A/N scheme is reused at least in PCell reception only case.
The other reason is misalignment between UE and eNB during RRC reconfiguration. In case that simultaneousAckNackAndCQI is TRUE, if UE is reconfigured from single cell to multiple Cells or the opposite case, there could be difference in behavior between UE and eNB. For example, in case that eNB recognizes the UE has multiple Cells while UE recognizes it still has a single cell, if CSI is collided with A/N when only PCell is scheduled, the UE may transmit CSI+A/N by PUCCH format 2a/2b while eNB may expect A/N only transmission via PUCCH format 1a/1b with CSI dropping. Hence, in order for aligning behavior of UE and eNB, as mentioned above, it is reasonable that Rel-8 CQI+A/N scheme by PUCCH format 2/2a/2b is used in PCell reception only case. By avoiding possible misalignment, reconfiguration can be easily handled without additional blind detection. 
Proposal 3: For both A/N with PUCCH format 3 and A/N with channel selection in FDD, if PDSCH (or PDCCH indicating DL SPS release) is received only on PCell when simultaneousAckNackAndCQI is TRUE, Rel-8 CQI+A/N scheme by PUCCH format 2/2a/2b is used. Otherwise, Rel-10 A/N scheme is used with CQI dropping. 

4. TDD case
In case of TDD, mode definition and detail operation on A/N transmission haven’t been decided concretely yet including some remaining issues on PUCCH resource allocation, ARI usage, and Rel-8 fallback scheme. After concluding on the remaining points entirely, discussion and decision on SR+A/N as well as CQI+A/N in TDD could also be similarly made by referring the discussion and suggestion provided in this contribution or by reusing suitable Rel-8 scheme. For example, for SR+A/N in case of TDD A/N mode b, Option 1 suggested in [3] in which the number of bundled ACKs are counted over 2 CCs and transmitted on single SR resource if SR is positive, can be supportable. 
5. Summary
In this contribution, we discussed and suggested our views on the remaining issues related to simultaneous transmission of SR+A/N and CQI+A/N on PUCCH. Finally, we propose: 

Proposal 1: For A/N with PUCCH format 3 in FDD, Rel-8 SR resource is used for simultaneous SR+A/N transmission in case of positive SR when PDSCH (or PDCCH indicating DL SPS release) is received only on PCell.
Proposal 2: For SR+A/N with channel selection in FDD, the spatially-bundled A/N (PCell, SCell) as (A, N/D) and (N/D, N/D) on SR resource use the same constellation points for A and N/D in PUCCH format 1a, respectively.
Proposal 3: For both A/N with PUCCH format 3 and A/N with channel selection in FDD, if PDSCH (or PDCCH indicating DL SPS release) is received only on PCell when simultaneousAckNackAndCQI is TRUE, Rel-8 CQI+A/N scheme by PUCCH format 2/2a/2b is used. Otherwise, Rel-10 A/N scheme is used with CQI dropping. 
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