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1. Introduction

In RAN1 #61bis meeting, the following with respect to PUSCH selection for UCI transmission have been agreed:
· The choice of PUSCH in the following cases are FFS:

· aperiodic CSI

· SPS

· non-adaptive retransmissions

· small PUSCH payloads

· In all other cases, if 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

In RAN1 #62bis meeting, a working assumption as well as a proposal have been made and captured in the chairman’s notes:
Working assumption: at least for the case of a single aperiodic CSI trigger in a subframe:

When aperiodic CSI is triggered by an UL grant, the UCI mapped on PUSCH shall be carried on a single UL CC indicated by the UL grant containing the aperiodic CSI trigger

Proposal: In case of multiple PUSCH with no aperiodic CSI when a PUSCH transmission in the Pcell does not exist or when it is used for a non-adaptive retransmission, or for SPS, or to convey a “small” payload (threshold for number of PRBs or for data payload needs to be defined), the UE selects for UCI inclusion the PUSCH:

· Alt1: based on predefined ordering of CCs (but avoiding PUSCHs which also suffer from the above special cases)

· Alt 2: derived from PUSCH transmission format
In this contribution we share our views on the above issue.

2. Discussion 

2.1. PUSCH selection when aperiodic CSI reporting is triggered
According to the working assumption, when aperiodic CSI reporting is triggered by a single UL grant, the UCI mapped on PUSCH shall be carried on the PUSCH scheduled by the UL grant containing the aperiodic CSI trigger. This enables eNB to schedule appropriate MCS and TB size for the intended PUSCH more easily. So the working assumption should be confirmed from our point of view.
One remaining problem with respect to aperiodic CSI report is the number of possible triggers for aperiodic CSI reporting. If multiple triggers coincide in the same subframe, UE should determine one of PUSCHs to transmit UCI, each of which is scheduled by an UL grant containing the aperiodic CSI trigger.
Two solutions to this problem have been proposed. One is to apply the same PUSCH selection rule as that in the case of no trigger for aperiodic CSI reporting. The other is to restrict that there is at most one trigger for aperiodic CSI reporting for a UE in one subframe. Given eNB has to perform PUSCH DTX detection before UCI detection to figure out whether any trigger is missed, and one trigger for multiple DL CCs is under discussion (see [1] for details), at most one trigger in one subframe seems acceptable. Detection of multiple triggers in one subframe should be taken as an error by UE.
Proposal 1: There is at most one trigger for aperiodic CSI reporting for one UE in one subframe.

2.2. PUSCH selection when aperiodic CSI reporting is not triggered
When aperiodic CSI reporting is not triggered, two cases are considered depending on whether PUSCH is transmitted on UL PCC or not.
PUSCH on UL PCC
According to the agreements made in RAN1 #61bis meeting, at least for the case that simultaneous PUCCH and PUSCH transmission is not configured, when there is PUSCH transmitted on UL PCC and no aperiodic CSI reporting is triggered,  any UCI is conveyed by PUSCH on PCC.
As already pointed out by many contributions, no special treatment is needed for special cases including SPS, non-adaptive retransmission and a small payload. Not only because these so-called special cases also occur when a single PUSCH is transmitted, e.g. in Rel-8 or with DL CA but without UL CA, and can be handled by eNB through a foresighted adaptive scheduling, but also because the special cases except for SPS  inevitably happen on UL SCC. When special cases appear on both UL PCC and UL SCC(s) or on multiple UL SCCs, a rule is still needed to determine one of them to carry UCI. 
Note that scheduling multiple PUSCH transmission for a UE implies that UE is in a good geometry and is not expected to be power limited. In other words, when simultaneous PUSCH+PUCCH transmission is not supported for a UE (because of power limitation), UE is most likely to transmit on a single CC or at least be scheduled only a single PUSCH. Then PUSCH selection would not be frequently used. So basically a simple rule is more desirable. Any special case is left to implementation issue. 
Proposal 2: When there is PUSCH transmitted on UL PCC and no aperiodic CSI reporting is triggered, any UCI on PUSCH is conveyed by PUSCH on UL PCC. 
PUSCH on UL SCC
When there is no PUSCH transmission on UL PCC and no aperiodic CSI reporting is triggered, a rule is also needed to determine which PUSCH conveys UCI among multiple PUSCHs on UL SCC.
Note that first it only occurs when more than one SCC in addition to UL PCC is configured for a UE, which is not considered in R10 timeframe. Second, the rule is needed only when UL PCC is not scheduled but PUSCHs are transmitted on two or more UL SCCs, which is a rare case indeed as PCC mostly has the best link condition. So again a simple rule is more desirable.
Now there are basically two options to define the rule. 
· Option 1: the rule is based on predefined ordering of SCCs
, according to predefined CC indices or RRC signaling .
· Option 2: the rule is based on the specific PUSCH transmission format, such as PUSCH transmission bandwidth or MCS level or the absolute/relative UCI overhead.
As for option 1, whether special case should be avoided is FFS. For the same reason stated above, eNB is able to schedule appropriate MCS and TB size for the intended PUSCH, i.e. the PUSCH on the highest ranked UL SCC. In other words, eNB can avoid subjecting the intended PUSCH to the special cases if needed. Then PUSCH transmitted on the highest ranked UL CC is selected for UCI transmission, regardless of non-adaptive retransmission, SPS and small payload. However, additional PDCCH overhead may be needed for adaptive retransmission scheduling and SPS overriding.
Proposal 3: When aperiodic CSI reporting is not triggered, NO special case needs to be specified for PUSCH selection.

The aim of option 2 is to improve UCI and data reliability and/or to minimize the impact of UCI multiplexing on data reliability. In comparison, the scheduler in option 1 only needs to assign appropriate resource for UCI and data accommodation, the scheduler in option 2 has to make sure that the intended PUSCH has the maximum resource, e.g. the single largest transmission bandwidth, or the single highest MCS level, or the single minimum overhead. This obviously leads to uplink resource waste. Considering the same level of scheduling complexity, option 1 is slightly preferred.
According to analysis above, a simple and robust way is proposed for PUSCH selection in case of multiple PUSCHs. 

· When aperiodic CSI reporting is triggered, PUSCH scheduled by the corresponding UL grant with a positive CQI request is chosen to transmit UCI on PUSCH;

· When aperiodic CSI reporting is not triggered, PUSCH transmitted on the highest ranked UL CC is used to transmit UCI on PUSCH, based on predefined ordering of UL CCs.

· The highest priority is always given to UL PCC.
3. Conclusions

In this contribution, PUSCH selection for UCI transmission is discussed. In particular, we propose the following:
Proposal 1: There is at most one trigger for aperiodic CSI reporting for one UE in one subframe.
Proposal 2: When there is PUSCH transmitted on UL PCC and no aperiodic CSI reporting is triggered, any UCI on PUSCH is conveyed by PUSCH on UL PCC. 
Proposal 3: When aperiodic CSI reporting is not triggered, NO special case needs to be specified for PUSCH selection.

Proposal 4: When aperiodic CSI report is not triggered, PUSCH transmitted on the highest ranked UL CC is used to transmit UCI on PUSCH, based on predefined ordering of UL CCs.

The highest priority is always given to UL PCC.
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