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1 Introduction
In Ran1#63 meeting, a RAN1 email discussion about simultaneous PUCCH+PUSCH transmission, which quite a few companies have participated in were proposed[1-3] and the consistent didn’t come to agreement. The following is some options:
· A/N + Periodic CSI restricted to PUCCH (Alt 2 variants) (with same behaviour when PUCCH+PUSCH is not configured)

· At least some A/N+PeriodicCSI can be carried by PUSCH (Alt 3-7)

In this document, we share our views on the remaining issues of UCI on PUSCH for carrier aggregation.

2 Choice of SCells PUSCH without PUSCH on PCell
For the case of multiple PUSCHs on SCells but no PUSCH on PCell, there are two alternatives about PUSCH selection: 
· Alt 1: predefined priority derived from CC Index
· Alt 2: derived from PUSCH transmission format
Selection based on predefined priority derived from CC index is very simple and has the low complexity. Through scheduling eNB can assign appropriate resource for UCI and data accommodation. Some special cases on the UL PCC can be solved by implementation. When alternative 2 is used for the intended PUSCH, eNB needs to make sure to choose the largest MCS level or TBS and this requires the same understanding between eNB and UEs. Considering the scheduling complexity and signalling, we think the predefined method is enough.
Proposal 1：In case of multiple PUSCHs on SCells but no PUSCH on PCell, PUSCH selection is based on the predefined priority derived from CC Index (e.g. lowest SCC index number).
3 Simultaneous PUCCH and PUSCH transmission
For PUCCH only case we consider the following two conditions:
· How should A/N, periodic CSI, and the SR be transmitted for the PUCCH-only case.

· How should the drop be treated, when two or more periodic CSI are collided, for example, when the number of uplink carriers is less than the number of downlink carriers, the periodic CSI for the two or more number of downlink carriers would be carried on one linked uplink CC.   

It is agreed when the UE has only a single CC configured, it shall use the Rel-8/9 coding and resource scheme. For A/N is large 2bits, PUCCH format 1b with channel selection and PUCCH format 3 is configured by eNB. We don’t prefer the simultaneous A/N and CSI transmission on PUCCH format 3, because the number of A/N bits changes in range 1-20bits. There are more A/N and CSI combination, e.g. multiplexing periodic CSI with ACK/NAK (different CSI bits and different A/N bits) in PUCCH transmission, which requires the definition of the new PUCCH3, for example PUCCH 3a, to transmit the partial CSI and A/N bits. This requires more standardization effort. We prefer using the PUCCH format 1b with channel selection or PUCCH 3 for A/N (SR) and dropping the periodic CSI, when A/N is larger than 2bits. 
Proposal 2: In CA, for PUCCH-only, 
· when A/N is less or equal 2bits:

· Reuse the Rel-8 PUCCH 1(1a/1b)/PUCCH 2(2a/2b)
· when A/N is larger than 2bits:

· Use the PUCCH format 1b with channel selection or PUCCH 3 for A/N (SR), drop the periodic CSI 
The dropping CSI also should be avoided especially for some scenarios (for most TDD configurations or DL heavy traffic). It may be transmitted on PUSCH and multiple periodic CSI corresponding to multiple DL cells may be transmitted in the same sub-frame. The above scheme doesn’t influence the handling of the collision in which the periodic CSI for the two or more number of downlink carriers is transmitted in one linked uplink carriers.
If periodic CQI/PMI/RI lies on one of PUCCH/PUSCH and ACK on the other, the additional RRC signalling would be required, although it is efficient in restricting UCI size in PUSCH. In the case of CSI being on PUCCH and A/N on PUSCH, UE has to transmit A/N on PUCCH when UL grant missing occurs. In this situation eNB has different detection hypotheses, e.g. A/N on PUCCH or CSI on PUCCH. This would increase eNB implementation complexity. Considering RRC signalling overhead and the complexity, we prefer setting the fixed rules. Moreover, the difference in the numbers of A/N bits hardly makes the same configuration on the simultaneous PUCCH and PUSCH transmission between the CA and non-CA scenarios.         
Proposal 3: Simultaneous PUCCH and PUSCH transmission with at least one PUSCH transmission.
Periodic CQI/PMI/RI on PUSCH and ACK on PUCCH.
· If Simultaneous-AN-and-CQI = True

· In case of CA: A/N on PUCCH and drop CSI;

· In case of no CA: same as Rel-8
· If Simultaneous-AN-and-CQI = False

·  Drop all CSI
Dropped CSI from PUCCH is piggybacked on PUSCH.
4 Conclusions
In this document, we discussed the simultaneous PUSCH + PUCCH with at least one PUSCH transmission for CA. Finally, we suggested the following issue:

Proposal 1：In case of multiple PUSCHs on SCells but no PUSCH on PCell, PUSCH selection is based on the predefined priority derived from CC Index (e.g. lowest SCC index number).
Proposal 2: In CA, for PUCCH-only, when A/N is less or equal 2bits, reuse the Rel-8 PUCCH 1(1a/1b)/PUCCH 2(2a/2b). Otherwise, use the PUCCH format 1b with channel selection or PUCCH format 3 for A/N (SR), drop the periodic CSI.
Proposal 3: Simultaneous PUCCH and PUSCH transmission with at least one PUSCH transmission.
Periodic CQI/PMI/RI on PUSCH and ACK on PUCCH. 

· If Simultaneous-AN-and-CQI = True
         - In case of CA: A/N on PUCCH and drop CSI;
          - In case of no CA: same as Rel-8.
· If Simultaneous-AN-and-CQI = False
- Drop all CSI. 

The CSI dropped from PUCCH (if any) is piggybacked on PUSCH.
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