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1. Introduction
In RAN1#61bis, regarding which PUSCH carries UCI in case of multiple PUSCHs in the non-MIMO aspect, the following was agreed [1]:
	· PUCCH + PUSCH on same and different CCs supported as part of CA WI

· Single UE capability assumed (inter and intra CC) and single configuration from network side unless concerns are raised by RAN4

· Control piggy-backing on PUSCH (UCI on PUSCH) supported for CA and non-CA operation
· The choice of PUSCH in the following cases are FFS:

· aperiodic CSI

· SPS

· non-adaptive retransmissions

· small PUSCH payloads

· In all other cases, if the UE has a PUSCH transmission on PCC, then any UCI on PUSCH is carried on PCC.

· In case of transmissions on one or multiple PUSCHs and no PUSCH transmission on PCC:

· Then any UCI on PUSCH is carried on one PUSCH on SCC

· If simultaneous PUCCH + PUSCH is not configured and there is at least one PUSCH transmission, all UCI shall be piggybacked on a PUSCH

· If simultaneous PUCCH+PUSCH is configured and there is at least one PUSCH transmission

· UCI can be transmitted on either PUCCH or PUSCH with a dependency on the situation that needs to be further discussed

· All UCI mapped onto PUSCH in a given subframe gets mapped onto a single CC irrespective of the number of PUSCH CCs

· Whether part of UCI gets mapped onto PUCCH and part of UCI gets mapped on to PUSCH in same or different CCs needs to be discussed

Note that the above does not imply anything about which DL CC(s) an aperiodic CSI report relates to.

Note that the number of possible triggers for aperiodic CSI and the DL CC(s) to which they relate is FFS. 


In this contribution, we identify the remaining issues of PUSCH selection and provide our views on these problems. 
2. Remaining Issues of PUSCH Selection

From the previous meeting agreement, the remaining issues of PUSCH selection include
· The choices of PUSCH in the following cases

· Q1:What is the PUSCH selection rule for aperiodic CSI reports?

· Q2: If the PUSCH determined by the PUSCH selection rule is a non-adaptive retransmission, is UCI still returned on the PUSCH?

· Q3: Same as Q2, but the PUSCH determined by the selection rule is granted by SPS. 
· Q4: Same as Q2, but the PUSCH determined by the selection rule has a small payload.
· Suppose that there are multiple PUSCH transmissions, but none of them are on PCC.
· Q5: The UE shall choose one SCC to carry UCI mapped on PUSCH. What is the selection criterion? 

· Suppose that simultaneous PUCCH+PUSCH is configured, and there is at least one PUSCH transmission. 

· Q6: In what channel(s) is UCI carried?  
3. Discussion
In this section, we summarize companies’ views and provide our comments to each of the issues.
Q1. What is the PUSCH selection rule for aperiodic CSI reports?
The following options are possible:
[Option 1] Returned on UL PCC if UL PCC has PUSCH transmission; otherwise returned on the UL PUSCH SCC based on one of the selection criteria in Q5 
[Option 2] Returned on UL PCC if UL PCC has PUSCH transmission; otherwise returned on the UL CC for which the grant is given 
[Option 3] Returned on the UL CC for which the grant is given if there is only a single aperiodic CSI; otherwise returned on the UL PUSCH SCC based on one of the selection criteria in Q5
Our view: Option1. 

Option 1 is indeed the PUSCH selection rule for the regular case, i.e. the case except for aperiodic CSI reports, non-adaptive retransmission, SPS, and small PUSCH payloads. Our view is that there is no need to have special treatment for aperiodic CSI reports to avoid conflicting previous agreements. Take Option 2 as an example. Suppose there is no PUSCH on the UL PCC; thus aperiodic reports are mapped onto the UL SCC for which the grant is given. If there is some ACK/NACK to be transmitted, and the selected UL SCC (based on one of the five options in Q5) is different from the UL SCC indicated in the grant that issue the aperiodic CSI request, then there are two SCCs carrying UCI. This conflicts the 5th main bullet of the agreement, i.e.  
· In case of transmissions on one or multiple PUSCHs and no PUSCH transmission on PCC:

· Then any UCI on PUSCH is carried on one PUSCH on SCC

Q2. If the PUSCH determined by the PUSCH selection rule is a non-adaptive retransmission, is UCI still returned on the PUSCH? 

[Option 1] No special treatment is needed for this case. 
[Option 2] If the UE has a PUSCH grant on other CCs, the PUSCH satisfying a predefined criterion is selected
Our view: Option1. 

There is no need to have special treatment for this case. If the resource in the selected PUSCH is not enough to accommodate the UCI, the MCS and the PRB allocation of the PUSCH can be scheduled dynamically. Moreover, in order to minimize UCI overhead, UCI dropping for some CCs based on a predefined rule may be considered.
Q3. Same as Q2, but the PUSCH determined by the selection rule is granted by SPS. 
[Option 1] Same as Option 1 of Q2
[Option 2] Same as Option 2 of Q2
Our view: Option1. 
Q4. Same as Q2, but the PUSCH determined by the selection rule has a small payload.
[Option 1] Same as Option 1 of Q2

[Option 2] Same as Option 2 of Q2

Our view: Option1. 
Q5. When there are multiple PUSCH transmissions but none of them are on PCC, the UE shall choose one SCC to carry UCI mapped on PUSCH. What is the selection criterion?
[Option 1] Select the UL SCC with the widest PUSCH transmission bandwidth
[Option 2] Select the UL SCC with the minimum absolute UCI overhead on PUSCH i.e., with the smallest required UCI REs on PUSCH
[Option 3] Select the UL SCC with the minimum relative UCI overhead on PUSCH, i.e., with the smallest ratio of UCI REs on PUSCH and data PUSCH REs
[Option 4] Select the UL SCC based on pre-defined CC indices 

[Option 5] Select the UL SCC based on pre-defined CC priorities or orders
Our view: Option1. 
We deprioritize options 2 and 3 due to the high implementation complexity at both eNB and UE. Options 4 and 5 are not favourable because using pre-defined CC indices and CC priorities actually means the selection rule is not based on a measureable criterion. We think option 1 is a reasonable criterion and is easy to implement.   
Q6. When PUCCH + PUSCH is configured and there is at least one PUSCH transmission, in what channel(s) is UCI carried?

[Option 1] All UCI is mapped on one PUSCH
[Option 2] Aperiodic CSI is mapped on PUSCH; ACK/NACK and periodic CSI is mapped on PUCCH
Our view: Option2. 
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