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1 Introduction
In the last RAN1 meeting, the followings were agreed for UCI transmission in case of simultaneous PUCCH/PUSCH. [1]
Enabling simultaneous PUCCH and PUSCH transmissions is UE-specific and configured by higher layer signalling

· When simultaneous PUCCH and PUSCH is configured and there is at least one PUSCH transmission:

· ACK alone (possibly multiple bits)

·  ACK is transmitted on PUCCH, and data on PUSCH (no UCI)

· Periodic CQI/PMI/RI alone

· Periodic CQI/PMI/RI is transmitted on PUCCH and data on PUSCH (no UCI)

And, the transmission of ACK (possibly multiple bits) + periodic CSI were remained for further discussion. Regarding this issue, there were intensive e-mail discussions, and the followings alternatives were listed until November 1st. 
· When simultaneous PUCCH and PUSCH is configured and there is at least one PUSCH transmission:

· ACK (possibly multiple bits) + Periodic CQI/PMI/RI 

· Alt 2: Same as case with no PUSCH
· 2a: drop all CSI
· 2b: drop some CSI
· If simultaneous -AN-and-CQI = True
· In case of CA, drop all CSI
· In case of no CA, use PUCCH format 2a/2b
· If Simultaneous-AN-and-CQI = False
· Drop all CSI
· 2c: drop some CSI
· Multiplexing CSI with ACK/NAK based on the type of the CSI feedback using Rel-8 priority rules (e.g., RI > wideband CQI > subband CQI), and the availability of PUCCH   capacity (e.g., for format 3, up to 21 bits)

· 2d: drop some CSI
· If Simultaneous-AN-and-CQI = True
· In both cases of CA or no CA, use PUCCH format 2/2a/2b
· If Simultaneous-AN-and-CQI = False
· Drop all CSI
· Alt 3: Periodic CQI/PMI/RI on PUSCH and ACK on PUCCH
· Alt 4: All UCI on PUSCH
· Alt 5: Periodic CQI/PMI/RI on one of PUCCH/PUSCH (configured by RRC) and ACK on the other
· Alt 6: UCI transmission on PUCCH is the same as in the case of PUCCH only. The CSI dropped from PUCCH (if any) is piggybacked on PUSCH
· Alt 7: 
· UL CA: A/N on PUCCH and drop CSI;
· No UL CA -or- DL CA with single UL carrier: A/N + CSI on (primary) PUSCH (same as rel-8)
· Alt 8: (to be supported as a special case in addition to one of the other Alternatives)
· if the UE has 2 A/N bits to transmit and if “Simultaneous-AN-and-CQI = True” ( use PUCCH format 2a/2b
In this contribution, the UCI multiplexing in the simultaneous PUCCH/PUSCH mode is only focused since the PUCCH only case can be separately discussed in another contribution [2]. The alternatives we are discussing can be applied for PUCCH+PUSCH regardless of the details in PUCCH only case.
2 UCI transmission for simultaneous PUCCH/PUSCH
When the UCI transmission is considered for the simultaneous PUCCH/PUSCH case, it is preferred that the UCI transmission of PUCCH in the simultaneous PUCCH/PUSCH mode should be the same as PUCCH only case. The same UCI transmission on PUCCH for PUCCH/PUSCH mode as in the case of PUCCH only could avoid blind decoding. For example, in case of Alt 3, for a UE configured by Simultaneous-AN-and-CQI = True, there would be two blind decoding attempts for decoding at eNB side;

· CQI+A/N on PUCCH only (eg. PUCCH format 2a/2b) in case the UE missed UL grant
· CQI on PUSCH and A/N on PUCCH in case the UE received UL grant

In addition, the dropped UCI from PUCCH should be piggybacked to PUSCH since the simultaneous PUCCH/PUSCH is introduced for minimizing the dropped UCI. If the dropped CSI is not piggybacked to PUSCH (Alt 2), it can impact on the CSI feedback and consequently DL scheduling especially in case of CA, DL heavy configuration. To compensate the dropped periodic CSI, we can use aperiodic CSI triggering. However, aperiodic CSI feedback always accompanies the UL grant overhead and thus it may be not efficient. Therefore, we prefer Alt 6 where UCI transmission on PUCCH is the same as in the case of PUCCH only and the CSI dropped from PUCCH (if any) is piggybacked on PUSCH.

Further, the UCI transmission for simultaneous PUCCH/PUSCH case can be easily extended for periodic CSI reporting in carrier aggregation with Alt 6. For example, let us assume only a single CSI for a CC can be transmitted on PUCCH and other CSIs are dropped based on predetermined or configured rules [3]. For a UE not configured for PUCCH/PUSCH, only a single survived CSI is transmitted on PUCCH. On the other hands, for a UE configured for PUCCH/PUSCH, the survived CSI based on predetermined or configured rule is transmitted on PUCCH and the other CSI which is supposed to be dropped is transmitted on PUSCH.

In consequence, the conveyed information on PUCCH is same regardless whether PUCCH/PUSCH is configured or not.
Proposal 1: Alt 6 is preferred for a UE configured for PUCCH/PUSCH. UCI transmission on PUCCH is the same as in the case of PUCCH only. The CSI dropped from PUCCH (if any) is piggybacked on PUSCH
3 SR transmission for simultaneous PUCCH/PUSCH
So far, RAN1 has discussed about A/N + periodic CSI transmission, except the transmission of SR and aperiodic CSI. It seems that we can consider SR and SR+A/N together with CSI. As an alternative, SR and SR+A/N cases can be directly extended from the discussion of A/N+CSI case in the simultaneous PUCCH+PUSCH transmission. Like other UCI cases, SR (or SR+A/N) transmission in simultaneous PUCCH/PUSCH should be the same as PUCCH only case to avoid the UCI detection ambiguity on PUCCH. 
In case of non-simultaneous PUCCH+PUSCH like Rel-8, buffer status report (BSR) is transmitted on PUSCH and the SR is dropped when an SR is positive in SR subframe. Also, A/N+BSR is transmitted on PUSCH and the SR is dropped when SR+A/N is configured with PUSCH in the same subframe. However, in the PUCCH+PUSCH mode, there is no reason not to transmit SR (or SR+A/N) in PUCCH, and transmitting SR (or SR+A/N) on PUCCH seems to be a natural way which keeps a consistency with PUCCH only case. In case of SR+A/N, A/N bits are transmitted on SR resource as in Rel-8 or joint coded SR and A/N is transmitted on PUCCH format 3. Then, BSR can be also transmitted on PUSCH. This way can help to avoid additional blind decoding as well as to reduce the latency in scheduling request. 
Proposal 2: With SR (or SR+A/N) on PUCCH, BSR on PUSCH can be also considered.
4 Aperiodic CSI for simultaneous PUCCH/PUSCH
In addition to the A/N, SR and periodic CSI, aperiodic CSI should be discussed in case of a UE is configured by simultaneous PUCCH/PUSCH. Regarding aperiodic CSI and UCIs on PUCCH, the following configuration seems reasonable for UCI transmission design principle. 
· Aperiodic CSI on PUSCH + periodic CSI on PUCCH
When we discuss the transmission of aperiodic and periodic CSI, we can further consider the multiplexing between periodic and aperiodic CSI on CA. If the periodic and aperiodic CSI transmission is collided in a given subframe, UE behaviour of periodic/aperiodic CSI transmission needs to be defined considering CA situation. The principle is the same as periodic CSI case in which UCI transmission is the same as PUCCH only case. However, if the targeted DL CC for each periodic and aperiodic CSI transmission is the same (if this case exists), it could be further considered that periodic CSI is dropped.
· Aperiodic CSI on PUSCH + A/N on PUCCH
In case of aperiodic CSI and A/N are transmitted in the same subframe, it is straightforward to support aperiodic CSI on PUSCH and A/N on PUCCH. This case is not different from the case of A/N+periodic CSI+PUSCH discussed in the above. 
· Aperiodic CSI on PUSCH + SR (or SR+A/N) on PUCCH
If aperiodic CSI is triggered with PUSCH data, SR (or SR+A/N) is transmitted on PUCCH and aperiodic CSI is transmitted on PUSCH as discussed above. However, when aperiodic CSI report with no transport block associated, SR is transmitted on PUCCH and aperiodic CSI is dropped in Rel-8. With simultaneous PUCCH/PUSCH transmission, SR and aperiodic CSI can be transmitted on PUCCH and PUSCH, respectively without any dropping.
Proposal 3: For aperiodic CSI + UCIs on PUCCH, followings are preferred.

· Aperiodic CSI on PUSCH + periodic CSI on PUCCH
· Aperiodic CSI on PUSCH + A/N on PUCCH

· Aperiodic CSI on PUSCH + SR (or SR+A/N) on PUCCH
5 Summary
In this contribution, we show our views on UCI transmission for simultaneous PUCCH/PUSCH configuration in Rel-10. Based on the discussions in section 2, we propose the followings:
· Alt 6 is preferred for a UE configured for PUCCH/PUSCH. UCI transmission on PUCCH is the same as in the case of PUCCH only. The CSI dropped from PUCCH (if any) is piggybacked on PUSCH
· For SR and SR+A/N, SR (or SR+A/N) on PUCCH is preferred. With SR on PUCCH, BSR on PUSCH can be also considered.

· For aperiodic CSI + UCIs on PUCCH, followings are preferred.

· Aperiodic CSI on PUSCH + periodic CSI on PUCCH
· Aperiodic CSI on PUSCH + A/N on PUCCH
· Aperiodic CSI on PUSCH + SR (or SR+A/N) on PUCCH
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