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1
Introduction
In RAN 61bis meeting, many issues about UCI on PUSCH have been discussed and some agreements have been made. Yet, there are some issues left FFS. In this contribution, we provide our view on the issue of UCI transmission when simultaneous PUCCH/PUSCH transmission is configured and there is at least one PUSCH transmission.
2
Discussion
In [1], it has been agreed as following:

· 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
Therefore, based on previous agreement allowing simultaneous PUCCH/PUSCH transmissions, we discuss possible conditions and approaches on the two main considerations:
· UCI only on either PUCCH or PUSCH

· UCI split on PUCCH and PUSCH

2.1 UCI only on either PUCCH or PUSCH 
Under this consideration, possible conditions or requirement to determine UCI transmission either on PUCCH or PUSCH in a subframe can be:
· Whether there is any UL grant for PUSCH transmission (on any component carrier)

Possible approach according to the condition is that transmitting UCI on PUCCH if there is no UL grant or transmitting UCI on one PUSCH if there is at least an UL grant. If there is UL grant on PCC, then UCI is transmitted on a PUSCH of the PCC. Otherwise, UCI is transmitted on a PUSCH of one of the at least a SCC.
· Whether there is UL grant for PUSCH transmission on primary component carrier

Possible approach according to the condition is that transmitting UCI on PUCCH if there is no UL grant on PCC or transmitting UCI on PUSCH of PCC if there is UL grant on PCC.
· Whether always on PUCCH or PUSCH
Possible approach according to the requirement is that transmitting UCI on PUCCH if always transmitting on PUCCH or transmitting UCI on PUSCH if always transmitting on one of at least one PUSCH (e.g. on PCC or on one of at least a SCC).

· Whether PUCCH resource(s) is capable to carry UCI

Possible approach according to the condition is that transmitting UCI on PUCCH if PUCCH resource(s) is capable to carry UCI. Otherwise, UCI is transmitted on one PUSCH of PCC or one of at least a SCC.

· Whether aperiodic CQI report is ready to be transmitted in the subframe

Possible approach according to the condition is that transmitting UCI on PUCCH if there is no aperiodic CQI report or transmitting UCI on PUSCH if there is aperiodic CQI report. The PUSCH CC for UCI transmission can be decided based on UL grant assigned in the DCI format triggering aperiodic CQI report.
· Whether aperiodic CQI report is considered independently or needs to take into account
Possible approach according to the condition(s) is that transmitting UCI on PUCCH including aperiodic CQI, or transmitting aperiodic CQI on PUSCH and then rest of UCI on PUCCH (considered independently), or transmitting UCI on PUCCH including aperiodic CQI report, or transmitting aperiodic CQI report on a PUSCH and the rest of UCI on the other PUSCH (considered independently). When aperiodic CQI report is considered independently, the PUSCH CC for UCI aperiodic can be decided based on UL grant assigned in the DCI format triggering aperiodic CQI report (still possible all UCI on a PUSCH). To simplify the approaches based on at least one condition, it’s preferred to consider aperiodic CQI report independently. 
For the cases that UCI is transmitted on the PUSCH, if there is no UL grant on PCC, then there are several possible approaches to determine one of the at least a SCC for UCI transmission:

· Configuration bandwidth of the SCC

· Priority of the SCC

· CIF or another CC index

· UE selection (indication of CC could be needed) accordingly 
· Higher layer configuration

Certain SCC(s) is always favoured. It’s also possible to combine this approach to another approach above.

· SCC on which PUSCH grant is assigned by a DCI format triggering aperiodic CQI report
It’s also possible to combine this approach to another approach above.

Above possible approaches happen due to concern on increased CM by simultaneous UCI on PUCCH/PUSCH (which doesn’t conform to agreement on simultaneous PUCCH/PUSCH transmission). However, even UCI is only transmitted on PUCCH, there is still chance that data or aperiodic CQI is transmitted on PUSCH. Therefore, we don’t consider there is significant additional impact for simultaneous UCI on PUCCH/PUSCH. On the other hand, to favour the UCI transmission on PUSCH, there could be the issue that there is misunderstanding between eNB and UE on which PUSCH for UCI transmission because of the miss detection of UL grant. From that point of view, it seems PUCCH is preferred if not introducing additional mechanism to solve the issue. 

2.2 UCI split on PUCCH and PUSCH 

Under this consideration, the previous agreement on simultaneous PUCCH/PUSCH transmission is confirmed. For now, few possible alternatives to split UCI on PUCCH and PUSCH could be:
· UCI CC
In this alternative, UE decide UCI according to UCI CC. For example, the UE transmits UCI of PCC on PUCCH and UCI of other CC(s) on PUSCH on either PCC or one of at least a SCC. 

· PUCCH resource capability

The principle of this alternative depends on whether PUCCH resource(s) is capable of carrying UCI. 

· Independent consideration on aperiodic CQI report

The motivation of the alternative is similar to section 2.1.

· UCI content or PUCCH format

In Rel-8, control region PUCCH always be placed at two edges of system bandwidth for each slot. The benefits can be to provide guard band at edge of system bandwidth (smaller OOB), to maximize frequency diversity of PUCCH, to extend PUCCH coverage (1 RB at each edge to maximize power per carrier), to maximize PUSCH data rate (to maintain single carrier property, PUSCH must contiguous in one side of PUCCH if place PUCCH in the center), impose fewer constraint on PUSCH scheduling. The motivation of the alternative is to place UCI on inner PUCCH region away from the band edges, which implies the PUCCH format or UCI content. For example, UCI by format 1/1a/1b is transmitted on PUCCH while UCI originally by format 2/2a/2b is on PUSCH. 
The detail solutions for split on UCI split on PUCCH and PUSCH may still need to be further evaluated. 
3
Conclusions 
In this contribution, we discuss mechanisms in general for UCI transmission either by only PUCCH or PUSCH, or by UCI split on PUCCH and PUSCH. In our point of view, to simply the possible approaches based on at least one condition, it’s preferred to consider aperiodic CQI report independently. In addition, it’s proposed to determine whether simultaneous PUCCH/PUSCH transmission is confirmed so as to whether the UCI split on PUCCH/PUSCH is allowed. If it’s considered by RAN1, then further study on how to split PUCCH and PUSCH mentioned above could be FFS. 
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